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The  Editor's  notes  are  marked  {Ed.). 
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-  WEIGHTvS,  :\IEASURES  AND  MONEY  OF  THE  VARIOUS  COUNTRIES 
WITH  THEIR  ENGLISH  EQUIVALENTS. 


I  Archine  {Russia) 

I  Ardeb  (EgjTJt) 

I  Ardeb  of  wheat  (Egypt) 

1  Ardeb  of  hulled  maize  (Egypt) 

I  Ardeb  of  barlej'  (EgJT)t) 

1  Ardeb  of  undecorticated  rice  (Egypt) 

I  Ardeb  of  decorticated  rice  (EgJT^t) 

I  Arpent  (Canada) 

I  Are  [loo  square  metres] 

I  Arroba  (Brazil) 

I  Arroba  (Cuba,  Guatemala,  Paraguay,  Peru) 

I  Arroba  (Mexico) 

I   Bale  of  cotton  (Brazil) 

I  Bale  of  cotton  (United  States) 

I         «        »  ><  s  > 

I    Bale  of  cotton  (India) 

I  Barrel  of  wheat  flour  (Canada,  United  States) 

I  Bar,  see  Millier 

I  Bow  (Java,  Dutch  Indies) 

I   Bushel  (United  States) 

I   Bushel  of  oats  (United  States) 

1    Bushel  of  oats  (Canada) 

I   Bushel  of  wheat  and  potatoes  (United  States) 

I   Bushel  of  barley  (Canada,  United  States) 

1  Bushel  of  raw  rice  (United  States) 

I   Bushel  of  rye,  hulled  maize ,  linseed  (Canada,  United  States) 

I   Cadastral  arpent  (Hungary) 

I   Cental  (United  States) 

I   Centiare  [lo  square  metres] 

I  Centigramme 

I   Centilitre 

1  Centimetre 

I  Centistere 

I  Centner  (Germany,  Austria,  Denmark) 

I  Centner  (Sweden) 

I   Cho  [6o  ken]  (Japan) 

I  Cho  (Japan) 

1  Crown  [loo  heller]  (Austria-Hungary-) 

I  Crown  [loo  ore]  (Denmark, Norway,  Sweden) 

1  Cubic  centimetre 

1  Cubic  metre 

1  Decagramme  [lo  grammes] 


27.99961 

inches 

5-44435 

bushels 

2.95264 

cwt. 

2.75580 

cwt. 

2.36211 

cwt. 

5.72812 

cwt. 

3.83843 

cwt. 

0.84501 

acre 

107.63915 

square  feet 

33.0695^ 

lbs. 

25-35841 

lbs. 

25.366S7 

lbs. 

396.83415 

lbs. 

4.46431 

cwt.  (gross  wt.) 

4.26788 

cwt   (net  wt.) 

3-57145 

cwt. 

I. 75001 

cwt. 

76.36998 

square  feet 

0.96896  bushels 

32 

lbs. 

34 

lbs. 

60 

lbs. 

48 

lbs. 

45 

lbs. 

56 

lbs. 

1.4220T 

acres 

100 

lbs. 

10.76392 

square  feet 

0.15432 

grains 

0.0022 

gallons 

0-393715  inches 

0.35315 

cubic  feet 

110.23171 

lbs. 

93.71238 

lbs. 

119.30327  yards. 

2.45068 

acres 

10  d 

at  par 

IS  I  Vsd  at  par 

0.06102 

cubic  inch 

1.30795 

cubic  yards 

0.35275 

oz. 
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I  Decalitre  [lo  litres] 

I  Decametre  [lo  metres] 

I  Decare  fiooo  square  metres] 

I  Decastere  [lo  cubic  metres] 

I  Deciare  [lo  square  metres] 

I  Deciatine  [2  tchetwert]  (Russia) 

I  Decigramme 

I  Decilitre 

I  Decimetre 

I  Decistere 

I  Dinar,  gold  [100  para]  (Serbia)   ■ 

I  Dollar,  gold,  $  [100  cents]  (United  States) 

I  Drachm,  gold  [100  lepta]  (Greece) 

I  Dz.   =  Doppelzentuer  (Germany) 

I  Egyptian  kantar  (Egypt) 

I  Feddan  Masri  [24  Kirat  Kamel]  (Egypt) 

I  Florin,  gold,  or  Gulden  [100  cents]  (Netherlands) 

I  Franc  [100  centimes]  (France) 

I  Gallon  (United  States) 

I  gramme 

I  Hectare  [10  000  square  metres] 

I  Hectogramme  (100  grammes) 

I  Hectolitre  [eoq  litres] 

I  Hectometre  [100  metres] 

I  Hectostere  [100  cubic  metres] 

I  Jarra  (Mexico) 

I  Kadastral  hold,  see  Cadastral  arpent 

I   Kin  (Japan) 

I  Kokou  [10  to]  (Japan) 

I  Kokou  of  oats  (Japan) 

I  Kokou  of  cocoons  (Japan) 

I  Kokou  of  wheat  and  maize  (Japan) 

I  Kokou  of  barley  (Japan) 

I  Kokou  of  naked  barley  (Japan) 

I  Kokou  of  rice  (Japan) 

I   Kopek  (Russia) 

I  Kwan  (Japan) 

I  lyCi,  gold  [100  bani]  (Rumania) 

I  lycu  [100  statinki]  (Bulgaria) 

I  lyira  [100  centesimi]  (Italy) 

I  lyitre 

I  Manzana  (Nicaragua,  Guatemala) 
I  Mark  [100  Pfennige]  (Germany) 
I  Mark  [100  penni]  (Finland) 


=  2.ig'>76  gallons 

=  32.80840  feet 

=  1 1 95.9  862  7  square  yards 

=  13.07951  cubic  yards 

=  11.95986  square  yards 

=  2.69966  acres 

=  1.54323  grains 

==  0.022       gallons 

=  0.0027497  bushels 

=  3.93701  inches 

=  3.53146  cubic  yards 

=  9  "/84  (/    at  par 

=  4  s  I  Vu ;/     at  par 

=  9  "Id*  d  at  par 

=  220.46341  lbs. 

==  99.04980  lbs. 

=  1.03805  acres 

=  IS  y  "lu d  at  par 

=  g^^lud    at  par 

=  0.83270  gallons 

=  0.03527  oz. 

=  2.47109  acres 

=  3-52746  oz. 

(     =  21.99755  gallons 

(     =  2.74967  bushels 

=  109.36133  yards 

=  130.79505  cubic  yards 

=  7.22642  quarts 

=  1.32278  lbs. 

=  1.58726  quarts 

=  1. 55014  cwt. 

=  82.67268  lbs. 

=  2.58356  cwt. 

=  2.06685  cwt. 

=  2.69428  cwt. 

=  2.80501  cwt, 

=  I V200  farthing  at  par 

=  8.26738  lbs. 

=  9  "/«!  d   at  par 

=  9  ^7«J  d    at  par 

=  9  '^64  (/    at  par 

^    =  0.21998  gallons 

}    =  0.0275     bushels 

=  1 .72665  acres 

=  II  'Ud   at  par 

=  9  *'/6i  d   at  par 
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I  Maund  Factory  (India) 

I  Maund  Imperial  (India) 

II  Metre 

I  Milliare 

I  Milligramme 

I  Millilitre 

I  Millimetre 

I  Millistere 

I  Myriagramme  [lo  ooo  grammes] 

I  Myrialitre  [lo  ooo  litres) 

I  Myriametre  [lo  ooo  metres] 

I  Millier  [i  ooo  ooo  grammes] 

I  Milreis,  gold  (Brazil) 

I  Milreis,  gold  (Portugal) 

I  Minot  (Canada) 

I  Morgen  (Cape  of  good  Hope) 

I  Muid  (Cape  of  good  Hope) 

I  Oka  (Greece) 

I  Oke  (Egypt) 

I  Peseta,  gold  [too  centimoa]  (Spain) 

I  Peso,  gold  [loo  centavos]  (Argentina) 

I  Peso,  gold  [loo  centavos]  (Chili) 

I  Pic  (Egypt) 

I  Pikul  (China) 

I  Pikul  (Japan) 

I  Poud  (Russia) 

I  Pound,  Egyptian,  gold  [loo  piastres] 

I  Pound,  Turkish,  gold  [loo  piastres]  (Ottoman  Empire) 

I  Pund  (Sweden) 

I  Quintal 

I  Rouble,  gold  [too  kopeks]  (Russia) 

I  Rupee,  silver  [i6  annas]  (British  India) 

I  Square  metre 

I  Stere  [i  cubic  metre] 

I  Sucre,  silver  (Ecuador) 

I  Talari  [20  piastres]  (Egypt) 

1  To  (Japan) 

I  Ton  (metric) 

I  Verst  (Russia) 

I  Yen,  gold  [2  fun  or  xoo  sen]  (Japan) 

I  Zentner  (Germany) 


=  74.6709     lbs. 

=  82.28136  lbs. 

=  3.28084  feet 

=  1.07639  square  feet 

=  0.01543  grains 

=  0.00022  gallons 

=  0.03937  inches 

=  61.02361  cubic  inches 

=  22.04634  lbs. 
I    -=  2  199-75539  gallons 

I    =  274.96701  bushels 

=  6.21373  niiles 

=  19.68426  cwt. 

=  2  s  2  'Vei  d  at  par 

=  455  "/«i  d  at  par 

=  1.07306  bushels 

=  2.11654  acres 

I    =  24              gallons 

I    =  3              bushels 

=  2.75579  lbs. 

=  2.75138  lbs. 

=  9  "/«« d  at  par 

=  3  s  1 1  "/«!  d  at  par 

=  I  s     5  '7m  d  at  par 

=  2.4^646  feet 

=  133-27675  lbs. 

=  132.27805  lbs. 

=  36.11292  lbs, 

=  £1.0.6  "/«4  at  par 

=  1 8  s  o  "/«i  d  at  par 

=  0.93712  lbs. 

=  1.96843  cwt. 

=  2  s  I  Vs  d  at  par 

=  I  s  4  (?       at  par 

=  1.19599  square  yards 

=  1.30795  cubic  yards 

=  I  s  1 1  'V«4  d  at  par 

=  4  .s     I  "/i3  d  at  par 

\    =  0.49601  bushels 

f    =  3.96815  gsllons 

=  0.98421  tons 

=  1 1 66.64479  yards 

=  2S  o"/«ii  at  par 

=  110.23171  lbs. 


\) 
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ORIGINAL  ARTICLES 


The  Forest  Industry  in  Sweden 

by 

E.  Arosenius 

Departmental  Head  at  the  Swedish  Royal  Central  Office  of  Statistics. 

For  hundreds  of  years  timber  has  held  an  important  place  among  vSwe- 
dish  exports,  but  it  was  only  towards  the  middle  of  the  19th.  century  that 
the  exportation  of  this  article  increased  considerably  with  the  demand  for 
sawn  timber  rather  than  unhewn  timber  (spars,  etc.)  or  squared  timber 
(beams,  quarters). 

In  1 91 3  the  values  of  the  woods  exported  by  vSweden  were  as  follows  : 

Rough  hewn  timber £  i  150059.  i2.s.2d. 

Sawn,  unplaned  timber :>  7598  137.  11.      2 

Planed  and  other  worked  woods  (including  joinery) .  »  3  114  454.  11.      i 

Wood  pulp  for  paper a  5  489  329.    6.      g 

Total      ...     £  I  735  2181.  I.     2 


This  sum  represented  about  Vs^hs.  of  the  total  value  of  Swedish  exports. 

The  raw  materials  used  in  the  Swedish  saw-mills  consist  essentially  of 
soft  wood  —  Scotch  pine  and  spruce.  About  ^/g  ths.  pine  and  a  little  more 
than  2/j.  ths.  spruce  are  used  for  making  planks,  and  boards  (planed  or 
unplaned).  Staves  are  made  chiefly  with  wood  of  deciduous  trees. 

Floating  the  wood.  —  Although  much  wood  may  be  carted  directly, 
or  sent  by  rail,  from  the  place  where  it  is  felled  to  the  saw-mills,  floating 
is  the  most  important  means  of  transport,  and  the  high  place  occupied  by 
Sweden  in  the  international  timber  trade  is  primaril}^  due  to  its  many 
water-courses  well  adapted  for  floating  wood .     The  largest  rivers  of  northern 


E.    AROSENIUS 


S 


Sweden  rise  in  the  high  mountains  and  are  sufficiently  well  fed  by  the  ice 
and  snow  for  wood  to  be  floated  down  them  throughout  the  summer.  In 
southern  Sweden,  on  the  other  hand,  it  often  happens  that  there  isonly  suffi' 
cient  water  for  floating  when  the  rivers  are  swollen  in  the  spring,  or  that 
mills  and  other  works  prevent  the  use  of  this  method.  Nevertheless,  float- 
ing is  very  common,  particularly  in  the  north. 

Besides  the  considerable  economy  in  labour  and  cost  of  transport, 
floating  has  an  additional  advantage  in  that  wood  which  has  been  some 
months  in  the  water  does  not  warp  so  easily  after  sawing  as  wood  sawn 
immediately  after  being  cut,  and  has  a  more  uniform  colour.  On  the  other 
hand,  the  washing  of  the  resin  which  takes  place  during  floating  decreases 
the  life  of  the  wood. 

In  order  that  floating  may  be  carried  out  without  hinderance  and  that 
the  largest  quantities  of  wood  may  be  transported  by  the  water  available, 
the  water-courses,  especially  the  smallest  ones,  have  been  dredged  and  pro- 
vided with  various  constructions  such  as  dikes  or  sluices  to  regulate  the 
level  of  the  water  in  the  reservoirs,  iron  or  wooden  pipes   for  guiding  tb 
wood  in  shallow  rapids,  bars  for  preventing  the  wood  from  catching  on  t 
the  banks,  chains  for  collecting  and  sorting  the  wood.     For  transport  o 
lakes  or  other  smooth  water  the  logs  are  enclosed,  sometimes  many  thou 
sands  at  a  time,  in  a  frame  of  large  trunks  joined  together. 

These  works  are  carried  out  by  the  owner  of  the  forest  if  he  owns  bot 
the  water  used  for  floating  and  the  wood  to  be  transported,  but,  as  a  rule,' 
the  streams  are  public  transport  ways,  generally  divided  by  the  State,  each 
being  administered  by  a  "  Floating  Association  ",  which  takes   charge  of 
the  floating  in  return  for  the  payment  of  a  tax  fixed  by  the  provincial  go- 
vernment, the  expenses,  including  the  amortization  of  the  cost  of  installa- 
tion, being  divided  amongst  the  owners  of  the  wood  floated.     In   propor- 
tion as  this  amortization  progresses,  the  cost  of  floating  naturally  diminishes.    \^ 
The  cost  varies  considerably  according  to  the  amount  of  water  available 
and  the    quantity  of  wood    to   be   floated ;    on    large    water-courses    it 
amounts  to  about  0.124  <^-  to  0.496  d.  per  mile  per  cubic  metre  (i),  but  on 
small  water-courses  it  is  much  higher.    The  total  length  of  the  water-courses 
available   for   floating   in   Sweden  is   estimated  at  16  146  miles,  of  which 
14  283  are  in  the  north  of  the  country,  above  the  river  Dalalven. 

Timber  Sawing.  —  Although  carried  out  since  the  middle  ages,  the 
sawing  and  exporjtation  of  timber  only  developed  to  a  large  extent  toward 
the  middle  of  the  19th.  century,  when  a  more  liberal  commercial  legisla- 
tion, the  suppression  of  export  dues,  and,  at  the  same  time,  the  increasing 
demand  for  sawn  wood,  gave  a  great  impulse  to  this  industry.  Its  develop- 
ment was  also  favoured  by  the  abundant  water  power  available.  Thus,  a 
fairly  large  number  of  saw-miUs  with  multiple  frames  were  built  in  the  north- 
ern, wooded  parts  of  Sweden  ("  Norrland  "),  particularly  near  waterfalls 
and  the  coast.     The  fact  that  it  was  impossible  to  build  these  mills  actually 


(i)  I  cubic  metre  =  35.3x7  cubic  feet. 
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on  the  coast  was  a  drawback,  since,  in  order  to  ship  the  sawn  wood,  it  was 
necessary,  either  to  cart  it,  tow  it  to  a  neighbouring  port,  which  was  fairly- 
expensive,  or  also  to  float  it,  which  spoilt  the  appearance  and  quality  of 
the  goods. 

In  this  respect  a  complete  revolution  was  effected  when  steam  saw-mills 
were  built  on  the  coast.  These  gave  the  following  advantages :  —  abolition 
of  the  long  and  costly  transport  from  themiUto  the  port ;  increased  capacity 
of  production  ;  better  products  ;  abolition  of  interuiptions  in  the  work 
in  water  saw-mills  caused  by  freezing  in  winter  and  lack  of  water  in  summer. 
The  first  of  these  steam  mills  was  built  in  1851  at  Vifsta,  near  the  town  of 
Sundsvall,  and  their  number  increased  rapidly.  . 

According  to  the  latest  available  data,  there  were  in  Sweden,  in  1913, 
1053  industrial  saw-miUs  and  machine  planing  works,  without  counting  a 
certain  number  of  small  mills  for  home  use,  worked  either  by  h^^draulic 
or  steam  power..  The  total  cost  of  building  the  former  has  been  estimated 
at  199  024  488  crowns  (i  crown  =  is.  -Ld.  at  par),  thus  greatly  exceeding  the 
capital  required  for  erecting  any  other  kind  of  works.  The  value  of  the  . 
products  may  be  placed  at  216  million  crowns,  including  the  wood  and 
charcoal  sold ;  to  this  should  be  added  i  124  684  crowns,  which  represent 
the  value  of  materials  worked. 

The  number  of  workmen  employed  in  the  industry  was  44  150  ;  1659 
frames  and  905  planing  machines  were  used.  As  motive  power  were  used : 
water-wheels,  up  to  1040  HP. ;  water-turbines  of  14  617  HP. ;  steam  engines 
of  82  135  HP. ;  steam  turbines  of  2  246  HP. ;  oil  and  gas  engines  of  476  HP. 
Most  of  this  power  was  used  directly  for  working  the  machine  saws,  and 
the  rest  (21  949  HP.)  for  generating  electricity  for  the  motors. 

The  edges  and  ends  of  the  wood  sawn  are  trimmed  with  a  circular 
saw,  worked  either  by  hand  or  by  electric  motor.  This  only  applies  to 
large  mills,  which  have  moving  platforms  woiked  by  electricity  for  the 
automatic  transport  of  the  wood  from  the  piles  to  the  saws. 

Sawn  pine  wood  is  often  divided  into  five  classes  of  different  qualities, 
a  very  delicate  operation.  On  the  other  hand,  most  of  the  spruce  wood  is 
shipped  without  being  classed. 

Many  mihs  have  planing  works  attached  to  them,  for,  in  vSweden,  plan- 
ing rarely  forms  an  independent  industry,  as  is  usually  the  case  in  Norway. 

The  chief  machine  saw-mills  are  those  of  Mo,  Kramfors,  Vifsta  (the 
oldest),  Skonvik,  Bergvik,  Korsnas  (or  Bomhus)  and  Skutskar.  Kram- 
fors is  on  the  navigable  river  Angermanalven,  along  the  lower  course  of 
which  are  numerous  saw-mills.  All  the  other  places  follow  each  other  from 
the  north  to  the  south  in  the  order  in  which  they  are  named,  along  the  coast 
of  the  gulf  of  Bothnia.  There  is  no  doubt  that  the  Korsnas  and  Skutskar 
mills,  between  Gevle  and  the  mouth  of  the  Dalai ven,  are  the  largest  in  Eu- 
rope. They  have  30  and  24  frames  respectively,  and  each  ships  annuallj^ 
sawn  timber  wood  estimated  at  40  000  Petrograd  standards  (i  standard  — 
165  cubic  feet  for  sawn  timber). 

In  northern  Sweden  (provinces  to  the  north  of  the  Dalalven)  there  are 
only  about  a  third  of  all  the  mills  in  the  country,  but  thej^  supply  about  ^/g  rds. 
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of  the  total  production.  The  northern  part  of  the  country  has  a  still  greater 
preponderance  in  exportation,  for,  in  the  more  populous  southern  part, 
a  larger  fraction  of  the  products  of  the  mills  is  sold  for  home  consumption. 
In  1913  the  total  production  of  the  Swedish  saw-miUs  was  6  853  455 
cubic  metres,  distributed  as  follows  : 

Unplaned  planks  and  boards 4  693  990  cubic  metres 


Planed  planks 

Pieces  of  i3larik<rand  boards 

I,eages  and  laths 

Planks  for  cases 

Staves     


I  210 

159 

358 

353 

90 

3H3 

302 

678 

188 

892 

1 
Unplaned 

Planed 

Beams  and 

Unhewn 

Wood 

Other 

Destination 

planks 
and  boaids 

planks  * 

rafters 

wood 

for  mines 

varieties 

Total 

Norway 

121  148 

46514 

2  146 

124  410 

9179 

78  182 

381  609 

Denmark  and  Iceland 

404  732 

87548 

181558 

5  72r 

I  516 

107  595 

T88  670 

XTnited  Kingdom   .    . 

I  117684 

392  133 

21893 

19796 

532527 

521  367 

3  605  400 

Netherlands     .... 

247  668 

27371 

27240 

17  286 

7 

39054 

358  6-»C 

Germany 

584  338 

7219 

no  946 

49 

7>2 

26  191 

7-J9  455 

France  

908  074 

341 

21446 

754 

— 

17992 

948  60T 

Italy 

9761 

— 

3481 

^596 

— 

, 

14  8.W 

other  Enropean  coun- 
-    tries  

384  914 

6951 

16445 

31 

3 

29  206 

431  550 

Egypt  

35  238 

4679 

53075 

439 

— 

141 

93  5TJ 

British  Africa.   .    .    . 

III  420 

54131 

— 

30 

— 

1754 

161  335 

Aultralia 

19  901 

78598 

— 

— 

— 

274 

98  773 

other  countries .   .    . 

199 114 

43946 

9  no 

72 

990 

357 

253  389 

Total 

414:t99-} 

749  S61 

447  340 

ITO 184 

544934 

833113 

6  877  8rJ4 

*  Including  boards  for  packing-cases. 


6  853  455  cnb'c  metres 

In  addition  to  these  there  are  some  smaller  articles,  of  which  the  sta- 
tistics give  the  value  but  not  the  quantity. 

In  1913,  6  877  825  cubic  metres  of  rough,  squared  and  sawn  wood  were 
exported.  Table  I  shows  the  distribution  per  category  and  country  to 
which  it  was  exported.  During  the  period  1 906-1 910,  the  average  amount 
exported  annuahy  was  6  052  000  cubic  metres. 

Table  I  shows  that  the  net  amount  exported  in  1913  almost  equalled 
the  total  production  of  the  mills,  but  it  must  be  noted  that  it  also  includes 
unhewn  wood.  In  1914  and  1915  the  timber  trade  was  adversely  affected 
on  account  of  the  war,  and  exportation  decreased  for  most  kinds  of  timber. 
For  sawn  timber  this  decrease  was  about  Vs  th.  of  the  quantity  ex])orted 
in  1913. 

Table  I.  —  Quantities  of  rough,  squared  and  sawn  timber  exported 
from  Sweden  in  1913  {in  cubic  metres). 


A  branch  of  the  timber  industry  which  has  recently  inspired  a  certain 
nervousness,  is  the  exportation  of  mine  props,  as  it  is  feared,  not  without 
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reason,  that  this  may  depopulate  the  forests.  The  felling  of  wood  for 
such  props  would  have  no  harmful  effect  if  only  trees  of  medium  value 
which  might  be  considered  as  useless  for  the  rational  preservation  of  the 
forest,  were  used  ;  on  the  other  hand  it  becomes  very  serious  when,  as  often 
happens,  whole  young  plantations  are  felled. 

Mine  props  are  chiefly  exported  from  southern  Sweden,  which  supplies 
the  greater  part  of  the  wood  used  for  this  purpose  ;  Norrland  (northern 
Sweden)  in  particular,  also  exports  a  large  amount.  These  props  are 
exported  almost  exclusively  to  England. 

Wood  pulp  and  cellulose  industry.  —  This,  together  with  timber- 
sawing,  though  a  little  later,  has  developed  into  a  flourishing  industry, 
taking  2nd.  place  as  regards  value  of  production.  As  is  well  known,  wood  pulp 
*  is  divided  into  two  principal  varieties  according  to  the  method  of  prepara- 
tion :  i)  mechanical,  obtained  by  disintegrating  the  wood  by  a  runner,  under 
a  continuous  stream  of  water  ;  2)  chemical,  or  wood  cellulose,  obtained  by 
disintegrating  the  wood  by  chemical  solutions  :  a)  sodium  sulphate  (sulphate 
cellulose)  ;  h)  calcium  or  magnesium  bisulphite  (bisulphite  cellulose).  On 
the  other  hand,  semi-chemical  wood-pulp  is  that  obtained  by  first  boiling 
the  wood  in  water,  so  as  to  eliminate  part  of  the  incrustation,  then 
breaking  it  up  by  a  mechanical  process.  This  pulp,  sometimes  called 
unbleached  (brown),  is  very  strong,  but,  owing  to  its  dark  colour,  cannot 
be  used  for  fine  paper. 

As  raw  material,  spruce  is  especially  used  in  Sweden  (it  is  used  almost 
exclusively  for  bisulphate  pulp),  and  also  a  little  pine  and  aspen  wood. 

The  first  mechanical  wood-pulp  factor}^  was  founded  in  1857  ^^  TroUhat- 
tan.  The  manufacture  of  chemical  pulp  is  of  more  recent  date,  but  has  sur- 
passed that  of  mechanical  pulp.  The  wood-pulp  industry,  long  confined 
to  the  south  and  west  of  Sweden,  has  spread  greatly,  during  the  last  decades, 
in  Norrland  and  Dalecarlie,  where  it  has  been  adopted  by  many  large  saw- 
mills in  addition  to  their  own  principal  industry,  thus  allowing  them  to 
utilise  small  pieces  of  wood  and  waste,  and  to  effect  the  necessary  thinning 
of  their  forests  with  greater  economic  advantage.  The  development  of 
the  cellulose  industry  has  been  aided  of  recent  years  by  a  better  utilisa- 
tion of  the  by-products  :  alcohol  from  the  waste  waters  of  bisulphite  cellulose, 
oil  of  turpentine,  etc. 

It  seems  that  the  manufacture  of  alcohol  might  be  developed  ;  in  1913, 
4  million  litres  at  50  %  were  produced,  but  it  has  been  estimated  that  the 
Swedish  wood-pulp  factories  could  produce  annually  26  million  litres  of 
100  %  alcohol. 

In  1913  there  were  in  Sweden  167  wood-pulp  factories  distributed  as 
follows  : 

Product  No.  of  factories 

Mechanical  wood-pulp 83 

Mechanical  pulp  and  chemical  pulp.    ..17 
Chemical  sulphate  pulp  .......  17 

Chemical  bisulphite  pulp 49 

Sulphate  pulp  aud  bisulphite  pulp  ...  i 

167 
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The  production  (expressed  in  dry  matter)  was  estimated  at  1 186  577  tons, 
of  which  326  098  tons  were  mechanical  pulp,  705  099  tons  bisulphite  pulp 
and  155  430  tons  sulphate  pulp.  The  total  value  of  this  production  was 
about  126  million  crowns. 

During  the  year  i  009  358  tons  of  paper  pulp  were  exported  ;  this  cor- 
responded to  847  137  tons  of  dry  matter.  With  the  exception  of  a  negli- 
gible quantity  of  rag  pulp,  this  was  all  wood  pulp,  divided  as  follows  into 
the  various  categories: 


Mechanical  yuli>. 


m.oir.t 261040  metric  Ions 

dry 59  198 


i     bleached     .    •    ; 20  690 

Bisulphite  pulp  .    •    •   •,     unbleached  inois.t 58  548 

(                 »          drv 508  134 

(     bleached. 10  o;'3 

vSuIphate  pulp,    ...        unbleached    moist i  846' 

I                »           dry 85  921 


. 


I  009  358  metric  tons 

Charcoal.  —  This  has  been  prepared  in  Sweden  since  remote  times, 
and  has  always  found  regular  markets  near  the  place  in  which  it  is  produced. 
It  is  used  for  iron  .smelting  (blast  furnaces  and  forges),  for  which  it  is  ne- 
cessary. 

It  is  prepared  by  the  old  pile-method,  but  also  sometimes  in  ovens,  either 
in  metallurgical  works  or  in  other  places  favourably  situated  for  the  collec- 
tion of  wood  and  the  forwarding  of  the  charcoal.  The  manufacture  of 
charcoal  on  a  large  scale  in  piles  in  the  forests  is  due  to  the  facility  with  which 
it  may  be  transported  in  winter  on  sledges,  thus  avoiding  the  necessity  of 
con.strvicting  costly  ways  of  communication.  Where  it  is  necessary  to 
transport  large  quantitites  of  charcoal  to  metallurgical  works  by  means  of 
floating,  it  is  best  prepared  in  ovens.  Many  saw-mills  of  northern  and 
southern  >Sweden  prepare  charcoal  with  their  wood  waste,  either  in  piles  or 
in  ovens. 

Recently  the  charcoal  industry  has  begun  to  compete  with  the  wood- 
pulp  industry  in  the  purchase  of  raw  materials.  This,  together  with  the 
rise  in  wages,  has  caused  a  notable  rise  in  the  price  of  charcoal,  which  has 
necessitated  a  restriction  of  its  use  by  applying  various  new  metallurgical 
methods,  which  have  succeeded  fairly  well.  Nevertheless,  charcoal  is  still 
a  very  important  commercial  article. 

The  woods  used  are  spruce  and  pine.  The  charring  is  carried  out  in 
either  vertical  or  horizontal  piles,  so  called  according  to  the  way  in  which 
the  wood  is  piled  up.  Two  parts  of  wood  (loosely  piled)  give  about  one  part 
of  charcoal.  Ovens  give  a  slightly  higher  yield  than  piles,  but  the 
product  is  inferior,  for  it  is  estimated  that  10  parts  in  volume  are  required 
to  produce  the  same  amount  of  heat  as  nine  parts  of  piled  charcoal.  On 
the  other  hand,  charring  in  ovens  gives  various  by-products :  methyl  alco- 
hol, acetic  acid,  essence  of  turpentine,  tar,  etq.     Specially  designed  small 
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ovens  are  used  to  collect  the  tar  and  oil  of  turpentine  produced  during 
the  charring  of  dry  pine  stumps. 

The  following  data  are  available  with  regard  to  the  production  of 
charcoal  in  1913 :  — 


Method  of  Preparation 


Forest  wood  chnrred  in  ovens  .  .  . 
charred  in  piles 
charred  in  ovens 


\Vood  waste 


Amount  of  charcoal 
obtained  in  bushels 

R  063  000 

2y  166000 

1  323  000 


3M  55^  000 


There  are  no  exact  statistical  data  on  the  quantity  of  charcoal 
prepared  in  piles  in  the  forests,  but,  according  to  the  following  calculation 
it  may  be  estimated  at  about  75  502  000  bushels. 


Total  amount  of  charcoal  used  bj'  metallurgic  works    .    . 
Deduct :  Charcoal  imported  from  Finland  and  Noway    .    . 

Total  amount  of  charcoal  produced  in  Sweden 

Deduct :  Production  of  charcoal  known  from  statistics  .  « 

Amount  of  charcoal  preimred  in  piles  in  the  forests  .   .    . 


117  355  000  bushels 
3  301  000 

114  054  000 
38  552  000 


75  502  000 


Products  from  the  dry  distii^lation  of  wood.  —  Formerly  the 
preparation  of  wood  tar  was  an  important  industry  in  Sweden  as  it  was 
one  of  the  principal  exports.  At  the  present  day  this  industry  is  carried 
out  only  in  the  two  most  northern  provinces,  and  the  tar  produced  is 
exported  chiefly  from  the  town  of  Umea.  For  its  manufcture  large  fun- 
nel-shaped utensils,  open  at  the  top,  are  used.  The  wood  is  piled  up  in 
them  and  covered  with  earth  ;  the  tar  runs  out  from  underneath.  Various 
saw-mills  have  tar  ovens  from  which  are  obtained,  not  only  tar,  but  also 
the  other  products  of  dry  distillation  :  metlnd  alcohol,  acetic  acid,  ace- 
tone, etc. 

Table  II  gives  the  data  concerning  the  importation  and  exportation 
of  these  various  products  in  1913. 

Tabi,e  II.   —  Importation  and  exportation  of  the  products  and  by-products 
of  the  dry  distillation  of  wood,  in  1913. 


Products 


Tar  and  its  residues. 

Black  pitch 

Resin 

Resin  gum  .  .  .  . 
Oil  of  turpentine  .  . 
Methyl  alcohol  .  .  . 
Acetone 


Importation 

Exportation 

Quantity 

Value 

Quantity 

(metric  tons) 

(metric  tons) 

£ 

£ 

336 

2  036  I  r .  6 

7Q96 

52  841  15.   8 

3  95*3 

21  784  13.    I 

139 

gib    4.10 

7077 

108  127     O.II 

9 

143    2.  5 

90 

2  478    5-  0 

802 

22  097  12.  0 

5^f> 

16  186  16.  8 

228 

575617.  2 

0.7 

23  19.  0 

401 

II  279    5.  4 

62 

I  045  15.  6 

156 

7  739    8.  2 

8 


IJ.    AROSENIUS 


The  important  place  occupied  in  Swedish  imports  by  that  of  wood  of 
various  kinds  has  ah'eady  been  pointed  out.  A  comparison  of  the  wood 
exports  of  Sweden  and  other  countries  is  difficult,  as  are  all  international 
statistics  on  account  of  the  different  methods  of  calculation  in  use  in  the 
various  countries.  Nevertheless,  the  data  contained  in  Table  III,  taken  from 
the  official  statistics  of  each  country,  shows  fairly  well  the  place  held  by 
each  of  the  principal  wood-exporting  countries. 

• 

Tabi,E  III.  —  Wood  exports  of  the  principal  exporting  countries 

from  1906  to  1913. 


Counlrj' 


Sweden     .... 

Norway 

Finland    .... 

Russia 

Austria-Hungary 
United  States  *  . 
Canada  *  .   .    .    . 


1908 

1909 

1910 

$ 

£  ■ 

£ 

II  976763 

11  718494 

14  578  705 

I  429  618 

4  048  463 

4  377  509 

5  535  386 

5  948  395 

6 887 121 

11  733  914 

13  318467 

14  551  935 

12  865  8;ri 

12466260 

13  535  578 

16  746043 

13940433 

16  188  849 

9  173  434 

10  994  502 

10  682  902 

Average     ' 
annual 
value  from 
1906  to  1910 


12  951  572 

4  294  255 
6  in  312 

12  269  442 

13  559  130 
15636967 
10  270  158 


1911 


1912 


£ 

£ 

15  096 513 

16  595  060 

4  297  885 

4  678  999 

7  236  679 

5  062  624 

14712254 

16  122  168 

12  731 600 

14  468  912 

18952392 

21  863  398 

9634  III 

10  192  763 

1913 


£ 


18  256068 
4  955  062 

17299897 
13531852 
23  910  751 
10  268  632 


*  In  these  two  countries  the  commercial  years  do  not  coincide  with  the  solar  years. 


The  high  figures  of  the  United  States  timber  exports  ma}^  probably 
be  explained  partly  by  the  fact  that  they  also  include  valuable  wood  (oak 
and  other  deciduous  trees). 

The  exporting  countries  have  only  been  compared  with  regard  to 
the  vahte  of  their  exports,  as  it  is  not  possible  to  make  an  exact  comparison 
of  the  amount  of  wood  exported.  All  that  can  be  said  on  this  point  is  that,  in 
Europe,  the  first  place  has  been  held  alternately  by  Russia  (without  Fin- 
land) and  Austria-Hungarj^  then  during  the  last  two  or  three  years,  b}^ 
Sweden. 
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I  -  International  Yearbook  of  Agricultural  Legislation,  7th.  Year  (1916).  —  inter- 
national Institute  of  Agriculture,  Rome  1O17. 

The  seventh  vohime  of  the  International  Yearbook  of  Agricultural 
Legislation  has  just  been  published  by  the  International  Institute  of  Agri- 
culture. It  contains,  systematically  classified,  all  the  laws  relating  to 
agriculture  in  the  various  countries.  This  publication  is,  therefore,  of 
great  interest  under  the  present  war  conditions. 

The  Yearbook  is  divided  into  11  pai-ts  :  —  The  first  (Statistics),  second 
(Commerce),  fourth  (Industries  depending  on  plant  products),  and  fifth  (In- 
dustries depending  on  animal  products)  are  of  the  greatest  interest  to  those 
who  wish  to  follow,  in  all  its  details,  the  legislative  movement  with  regard 
to  foodstuffs  brought  about  by  the  European  crisis.  In  these  divisions  of 
the  Yearbook  is  included  ever3rthing  bearing  on  :  Statistics  of  stocks  and 
crops  ;  trade  in  cereals  and  supplies  in  general ;  trade  in  other  vegetable 
foodstuffs  ;  seed  trade  ;  fertiHser  trade  ;  trade  in  oil-yielding  fruits  ;  trade 
in  textile  plants  and  tobacco  ;  trade  in  live  stock  and  animal  products ; 
trade  in  agricultural  machinery  ;  facihties  granted  for  imports  and  restric- 
tions laid  on  exports  ;  measures  for  forestalling  and  dealing  with  the  rise 
in  prices  ;  dishonest  competition  and  fraud  in  trade  ;  legal  measures  for 
regulating  commercial  contracts;  measures  for  preventing  the  advance 
sale  of  crops  ;  transport  of  vegetable  and  animal  products  ;  regulation  of 
industries  concerning  plant  products  and  chemical  fertilisers  ;  regulation 
of  crops  during  the  war. 

The  7th.  part,  devoted  to  plant  diseases,  weeds  and  animals  injurious 
to  agriculture,  gives  the  text  of  the  Egyptian  laws  concerning :  the  protec- 
tion of  plants  against  diseases  from  abroad,  diseases  of  fruit  trees,  the  de- 

[Abstract  No.   l] 


legislative 

AND    ADlVnNIS- 

TRATIVE 

MEASURES 


10  I,KGISLATIVE   MEASURES   —    RURAL   HYGIENE 

struction  of  the  cotton  bollworm,  orange  pest  [Aspidioius  aonidum),  the  text 
of  the  Soudan  order  concerning  the  destruction  of  locusts.  It  also  includes  : 
the  orders  of  the  French  Government  with  regard  to  the  sale  and  use  in 
agriculture  of  arsenical  comi)ounds  ;  an  Australian  (Victoria)  law  concerning 
the  sale  of  anti-cryptogamic  products  and  insecticides ;  the  order  for  carry- 
ing out  the  Itahan  law  of  June  26th.,  1913,  No.  881,  on  plant  diseases  ;  the 
various  Italian  decrees  for  the  control  of  field  mice. 

The  Yearbook  contains  many  provisions  with  regard  to  agricultural 
co-operation,  insurance  and  credit. 

The  part  devoted  to  rural  property  includes  the  strictly  legal  measures 
defining  and  regulatiiig  the  rights  of  property,  and  the  charges  on  real  estate 
held  either  in  usufruct  or  by  way  of  security ;  the  provisions  to  be  observed 
in  the  transmission  of  these  rights  and  in  the  determination  of  the  title 
to  ownership,  especially  in  the  interest  of  third  parties  ;  the  method  of  pre- 
cedure  with  regard  to  attachments  on  movable  goods  and  real  estate.  It 
also  contains  the  provisions  of  a  more  specially  social  and  political  nature, 
which  tend  to  act  directly  on  the  distribution  of  real  estate  and  to  allow  a 
more  complete  use  being  made  of  the  land. 

With  regard  to  the  less  important  measures  the  Yearbook  only  gives 
the  original  title  together  with  the  French  translation ;  for  the  others,  either 
extracts  from  the  text  or  else  the  whole  text  is  given.  There  is  an  anal5^tical 
introduction  of  77  pages  published  in  five  languages,  French,  English, 
Italian,  Spanish  and  German,  which  gives  a  summary  of  the  whole  volume 
(1250  pages).  There  is  also  a  chronological  index  of  the  countries  and  an 
alphabetical  subject  index. 

2  -  A  Biological  Analysis  of  Pellagra-Producing  Diets :  i)  The  Dietary  Properties 
of  Mixtures  of  Maize  Kernel  and  Beans.  —  mc  collum,  e.  v.  and  simmonds.n.,  in 

the  Journal  of  Biological  Chemistry,  Vol.  XXXII,  No.  i,  pp.  29-61,24  charts.  Baltimore, 

Md.,  October,  1917. 
The  ffrst  phase  of  the  studies  on  nutrition  undertaken  by  the  authors 
and  their  collaborators  at  the  Laboratory  of  Agricultural  Chemistry  of 
the  University  of  Wisconsin,  Madison  (i),  dealt  with  the  cause  of  nutritive 
failure  in  animals  restricted  to  diets  of  proteins,  carbohydrates,  fats  and 
inorganic  salts,  all  the  foods  being  chemically  pure.  After  a  careful  con- 
sideration of  the  work  of  Hopkins,  Stepp,  and  Funk,  the  authors  came  to 
the  conclusion  that  these  mixtures  were  lacking  in  two  substances,  or 
groups  of  substances,   indispensable  to  the  preservation  of  animal  life. 


(i)  Hart,  E.B.,Mc  Collum,  E.V.,Steenbock,H.  and  Humphrey,  G.C,  Wisconsin  Agricul- 
tural Experiment  Station,  Research  Bulletin  17,  191 1  ;  Hart  and  Mc  Collum,  Journal  of  Biolo- 
gical Chemistry,  1914,  Vol.  XIX,  p.  373  ;  Mc  Collum  and  Davis,  Ibid.,  1915,  Vol.  XX,  p.  415, 
Vol.  XXIII,  pp.  181  and  231;  Mc  Collum,  Simmonds  and  Pitz,  American  Journal  of 
Physiology,  1916,  Vol.  XII,  pp.  333  and  361  ;  Mc  Collum  and  Kennedy,  Journal  of  Biological 
Chemistry,  1916,  Vol.  XXIV,  p.  491  ;  Mc  Collum,  Simmonds  and  Pitz,  Ibid.,  1916,  Vol.  XXV, 
p.  105  ;  Hart,  Miller  and  Mc  Collum,  Ibid. ,  1916,  Vol.  XXV,  p.  239 ;  Mc  Collum,  Simmonds 
and  Pitz, /6ui.,  191 6-1917,  Vol.  XXVII,  pp.  i53and2ii  ■,'McCoiasum,  Journal  of  the  American 
Medical  Association,  1917,  Vol.  IvXVIII,  p.  1379  ;  Mc  Collum,  Simmonds  and  Pitz,  Journal  of 
Biological  Chemistry,  1917,  Vol.  XXIX,  pp.  341  and  521  ;  Vol.  XXX,  p.  13  ;  Mc  Coi>lum  and 
Pitz,  Ibid.,  1917,  Vol.  XXXI,  p.  229.  [Ed.) 
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Oneof  these  (fat-soluble  A),  is  soluble  in  fats,  and  found,  in  its  most  con- 
centrated form  in  butter  fat  and  egg  yolk  fats.  The  second  substance  is 
never  associated  with  fats  in  foods,  but  is  always  present  in  natural  foods 
in  relative  abundance.  It  is  easily  administered  in  experimental  rations  by 
the  addition  of  alcoholic  extracts  of  natural  foods,  but  it  is  also  soluble  in 
water.     This  is  called  by  the  authors  water-soluble  B. 

The  authors  showed  phosphorised  proteins  to  have  no  superior  value  to 
those  containing  no  phosphorus  and  it  is  now  known  that  a  long  list  of 
substances  (including  complex  lipoids,  pigments,  sulphatides  of  the  nerve 
tissues,  components  of  the  various  prosthetic  groups)  with  which  the  body 
proteins  are  combined,  are  produced  within  the  tissues  and  do  not  need  to 
he  supplied  with  the  food.  The  synthetic  capacity  of  the  animal  cells  has 
thus  been  shown  to  be  immeasiuably  greater  than  had  been  supposed,  but 
all  the  evidence  still  points  to  the  fact  that  nearly  all  the  amino-acids 
formed  during  the  digestion  of  proteins  are  indispensable  components 
of  the  diet.  Moreover,  the  animal  tissues  are  very  dependent  upon  certain 
of  the  finer  stereochemical  structures  in  both  the  amino-acid  and  carbo- 
hydrate groups  which  serve  them  as  food  complexes. 

The  second  part  of  the  studies  was  an  examination,  one  by  one,  of 
several  typical  representatives  of  the  classes  of  natural  food  substances,  such 
as  the  seeds,  leaves,  fruits  and  tubers  of  plants.  The  exact  nature  of  the 
additions  of  the  factors  A  and  B  necessary  to  complete  one  of  these  food 
substances  from  the  nutrition  standpoint  was  shown.  Some  of  these  stu- 
dies are  still  in  progress. 

The  results  show  that  serious  errors  may  be  made  in  the  choice  of  foods, 
especially  by  the  poor.  Be.ri-beri,  scurvy,  rickets  and  pellagra,  have  all 
been  proved'  to  be  due  to  defective  diet,  although  different  opinions  still 
prevail  as  to  the  etiology  of  the  last  disease.  Funk  attributed  each  of  the 
above-mentioned  syndromes  to  the  absence  of  a  specific  chemical  sub- 
stance which  he  called  "  vitamine  ".  The  work  of  the  authors  and  their 
collaborators  on  the  nature  of  the  dietary  deficiencies  of  any  natural  food- 
stuffs has  lead  them  to  conclude  that,  under  the  present  existing  conditions, 
there  are  three  other  dietary  factors  causing  malnutrition  in  both  man  and 
animals. 

The  third  pait  of  the  studies,  described  in  the  present  papers,  consisted 
in  a  close  experimental  enquiry  into  the  properties,  with  regard  to  the  several 
dietary  factors,  of  the  diets  usual  in  human  nutrition  and  derived  from 
all  the  more  important  food  materials  (except  milk  and  eggs)  in  common  use 
in  the  United  States.  Eggs,  and  more  particularly  milk,  are  a  wonderful 
safeguard  in  human  nutrition,  and  a  valuable  addition  to  all  rations  used  in 
animal  production. 

In  a  previous  paper  were  discussed  the  points  of  resemblance  in  the 
dietary  properties  of  seeds  in  general  as  contrasted  with  those  of  the  leaf 
of  the  plant.  The  most  important  generalisations  which  can  be  made  con- 
cerning the  seeds  as  a  group  are  the  following :  — 

•     i)  None  of  the  seeds  studied,  when  forming  the  sole  source  of  nutriment,  can  produce 
growth  or  prolonged  well-being  in  a  young  animal.    Mixtures  of  seeds  are  more  satisfactory 
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for  keeping  animals  iu  a  good  state  of  health,  without  growth,  than  seeds  of  a  single  species  as 
a  sole  food  ;  mixtures  of  seeds  fed  with  distilled  water  (salt-free)  will  not  support  growth  in 
young  rats. 

2)  The  inorganic  content  of  each  of  the  seeds  studied  (wheat,  oat , maize ,  rice ,  wheat  germ , 
bean, pea, flax  andmillet)is  so  constituted  with  respect  to  the  total  quantity  and  relative  quanti- 
ties of  its  constituents  that  certain  salt  additions  are  essential  before  growth  can  proceed  in 
young  animals.    This  applies  both  to  mixtures  of  seeds  and  to  seeds  of  a  single  variety. 

3)  The  seeds  of  wheat, oat,  maize,  rice,  bean  and  pea  are  too  low  in  their  content  of  a 
dietary  essential,  the  nature  of  which  is  still  unknown,  to  supply  the  needs  of  a  yoimg  animal 
during  growth.  This  substance  is  present  in  abundance  in  certain  fats,  such  as  butter  and  egg 
yolk  fats,  and  the  fats  extracted  by  solvents  from  animal  organs ,  such  as  the  liver  and  kidney, 
free  from  visible  facs.  It  is  also  found  in  abundance  in  the  leaves  of  plants  and  in  considerable 
(luantities  in  the  seeds  of  flax  and  millet.  The  authors  have  provisionally  called  this  dietary 
essential  "  fat-soluble  A  ".  It  is  not  extracted  from  plants  with  the  fats  by  solvents  such  as 
ether, chloroform,  benzene  or  acetone,  and  is,  therefore,  not  found  in  any  fats  or  oils  of  plant 
origin.     Hot  alcohol  does  not  remove  it  from  plant  tissues. 

4)  All  the  seeds  studied  contain  protein  mixtures  of  a  relatively  poor  quantity  when  the 
proteins  of  a  single  kind  of  seed  serve  as  the  sole  source  of  proteins. 

5)  Each  of  the  seeds  studied  can  be  supplemented  by  highly  purified  protein,  pure  inor- 
ganic salts,  and  one  of  the  growth  promoting  fats,  so  as  to  form  a  satisfactory  ration  for  growth 
and  maintenance.  1 5  to  20  %  of  any  one  of  the  seeds  mentioned,  when  fed  with  a  mixture  of 
purified  food  substances,  will  serve  to  supply  all  unidentified  dietary  factors  soluble  in  water 
or  alcohol.  So  far  there  is  evidence  of  only  one  siich  indispensable  substance  —  water  so- 
luble B  —  which  is  never  associated  with  fats  of  either  animal  or  plant  origin. 

6)  Generalising  from  studies  of  three  types,  clover, alfalfa  and  cabbage,  the  leaf  differs 
from  the  seed  in  having  a  high  content  of  inorganic  elements,  and  is  particularly  rich  in  those 
elements, calcium,  sodium  and  chlorine,  which  are  foundin  but  smallamounts  in  the  seed.  The 
leaf  is  much  richer  in  the  fat-soluble  A  than  are  such  seeds  as  wheat,  oat,  maize, bean  and  pea. 
I,eaf  and  seed  supplement  each  other  with  respect  to  these  two  dietary  factors.  Since ,  in  many 
cases  at  least ,  the  leaf  and  seed  mixture  s  have  been  shown  to  yield  adequate  protein  mixtures , 
there  is  probably  always  some  supplementary  relationship  between  them  with  respect  to  the 
amounts  of  the  various  amino-acids  which  they  yield  on  digestion. 

In  the  studies  quoted  no  systematic  data  were  given  showing  the  dietat}- 
properties  of  mixtures  of  cereal  and  legume  seeds.  The  present  paper 
describes  the  nature  of  the  purified  food  additions  which  must  be  made  to 
combinations  of  the  maize  kernel  and  the  white  (navy)  bean  in  various  pro- 
portions in  order  to  make  these  seed  mixtures  dieteticall}'^  complete.  The 
experiments  described  aimed  at  making  clear  the  value  of  each  dietary 
factor  in  the  maize  bean  mixtures  as  compared  with  several  of  the  most 
important  seeds,  especially  maize,  wheat  and  navy  bean.  These  last  were 
thoroughly  studied  separately  so  as  to  show  the  nature  of  their  dietary  de- 
ficiencies. 

The  results,  obtained  with  rats,  are  given  in  a  set  of  charts  and  sum- 
marised as  follows  :  — 

1 )  The  two  seeds  mixed ,  as  when  separate ,  contain  too  small  an  amomit  of  fat-soluble  A 
to  induce  optimum  well-being  in  growing  animals. 

2)  The  mixtures  of  maize  and  beans  furnish  a  great  abimdance  of  the  second  unidentified 
dietary  factor,  water  soluble  B, 
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3/  The  most  sutistactory  protein  mixtme  obtainable  with  these  two  seeds  ct)nsists  in 
about  80  %  of  maize  and  20  %  of  baan.  This  protein  mixture  has  a  slightly  higher  biological 
value  than  an  equivalent  amount  of  maize  kernel  proteins.  In  smaller  quantities  (e.  g.  7  %  of 
the  food  mixture)  the  proteins  of  the  wheat  and  the  maize  kernel  have  about  the  same  value. 
When  a  ration  is  properly  constituted  with  regard  to  other  factors  and  containso  °o  of  wheat 
proteins,  growth  may  be  practically  normal  over  a  period  of  5  months,  after  which  an  injurious 
effect  is  apparent  in  stunting  and  lack  of  fertility.  It  is  highly  probable  that  if  the  maize  pro- 
tein content  were  raised  to  12  %,  approximately  normal  growth  would  result.  Better  results 
are  obtained  by  adding  pure  casein  to  a  ration  composed  of  a  mixture  of  12  %  of  maize  (63  % 
of  the  mixture)  and  beans  (37  %  of  the  mixttxre). 

In  a  previous  paper  the  authors  showed  that  6  %  of  milk  proteins  in  a  food  mixture  just 
suffice  to  support  normal  growth  in  rats.  The  protein  mixture  from  80  %  maize  and  20  % 
beans  h's,  therefore,  just  about  one-hilf  the  biological  v'alne  for  growth  that  the  total  protein 
mixture  in  milk  possesses. 

4)  A  detailed  study  was  made  of  the  exact  nature  of  the  mineral  deficiencies  of  the  maize 
and  bean  mixtures.  The  results  confirm  others  previously  obtained  in  which  sodium  and  cal- 
cium were  shown  to  be  the  elements  determining  the  unsatisfactory  character  of  the  mineral 
content  of  seeds  in  general.  This  is  of  great  importance  in  human  nutrition  and  agricultural 
practice  m  districts  where  the  drinking  water  is  nearly  free  from  lime  and  sodium  chloride. 
Efficient  uLilisalion  of  food  by  growing  animalsis  not  possible  when  the  dietis  deficient  in  these 
elements. 

As  regards  human  nutrition  in  districts  where  the  water  is  low  in  calcium 
and  sodium  the  ration  may  be  completed  by  milk  or  leaves  of  plants.  The 
use  ol  leaves  in  almost  strictly  vegetarian  diets  maintains  life,  as  they  sup- 
ply the  mineral  deficiencies  and  the  shortage  of  the  fat -soluble  A  in  the  seeds. 

The  investigations  carried  out  by  the  authors  by  special  methods,  show 
how  near  the  danger  line  is  the  faulty  diet  of  some  classes  of  people,  even 
in  the  United  States.  Goldberger  {Journal  of  the  American  Medical  Asso- 
ciation, 1916,  Vol.  lyXVI,  p.  471)  obtained  experimental  pellagra  with  a  diet 
typical  of  that  eaten  by  pellagrins  —  wheat  flour  (patent),  corn  meal,  corn 
grits,  corn  starch,  white  polished  rice,  standard  granulated  sitgar,  cane 
sugar,  sweet  potatoes,  pork  fat  (fried  out  of  salt  pork),  cabbage,  coUards, 
turnip  greens  and  coffee.  Calculated  on  a  wet  basis,  the  sweet  potatoes, 
cabbage  and  coUards  made  ^5  th.  of  the  diet,  but,  on  a  dry  basis,  only  4  % 
of  the  total  solids.  This  quantity  is  insufficient  to  make  good  the  serious 
shortage  of  calcium  and  .sodium  in  the  remainder  of  the  diet.  Sodium 
is  supplied  by  the  salt  added,  but  there  is  still  a  deficiency  of  calcium.  The 
work  of  the  authors  shows  that  there  is  far  from  an  adequate  quantity  of 
the  fat-soluble  A  in  Goedberger's  diet,  the  protein  content  of  which  was 
not  above  8  %  of  the  food  mixture.  In  an  experiment  carried  out  by  the 
authors  a  diet  containing  12.5  %  of  protein,  supplied  by  63  %  of  maize 
kernel  and  37  %  of  beans,  was  insufficient  for  rats.  As  the  animals  devel- 
oped normally  immediately  casein  was  added  to  their  diet,  the  deficiency 
of  the  diet  can  only  be  attributed  to  shortage  of  proteins.  In  the  light  of 
such  experimental  evidence  it  is  entirely  unnecessary  to  attribute  the  cause 
of  pellagra  to  the  absence  of  a  hypothetical  "  vitamine  ". 
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3  -War  Bread  (Unsalted  Lime  Bread). —  kubois,  raph.\el,  in  Comptes  Rendus  des 

Seances  de  la  Societe  de  BiologiejVol.liXXX, No.  17,  pp.  818-821.  Paris ,  November,  1917. 

The  French  nation  eats  bread  containing  from  15  to  20  grms.  of.  salt 
per  kg.  In  Paris  the  proportion  is  sometimes  as  high  as  22,  and  even  25  grms. 
Those  eating  i  kg.  of  bread,  therefore,  consume  an  average  of  20  grms.  of 
salt  in  the  bread  alone.  The  amount  of  salt  mixed  with  other  foods  may, 
on  an  average,  be  placed  at  10  grms.  Finally,  according  to  Gaude  {Cours 
de  Mineralogie,  ist.  Series,  2nd.  Ed.,  pp.  65-66)  the  amount  of  salt  contain- 
ed naturally  in  the  food  eaten  is  not  less  than  20  grms.  a  day. 

These  facts  show  that,  on  an  average,  an  adult  person  consumes  50 
grms.  of  salt  daily.  The  figure  seems  excessive,  since  the  amount  of  salt 
excreted  daily,  without  decomposition,  is  estimated  at  from  18  to  20  grms. 
only.  This  would  mean  that  30  grms.  of  salt  remain  to  supply  the  hydro- 
chloric acid  of  the  gastric  juice,  which  seems  hardly  admissible,  even  for  hyper- 
h^xlrochloric  subjects.  It  is  true  that  vegetarians  require  a  larger  quantity 
of  salt,  since,  according  to  Bunge,  it  helps  to  remove  the  potassium,  con- 
tained in  large  quantities  in  vegetables,  but,  in  proportion  to  people  living 
on  a  mixed  diet,  there  is  but  a  small  number  of  vegetarians. 

An  excess  of  salt  in  seasoning  causes  the  assimilation  of  the  food  to  be 
destroyed  to  too  great  an  extent,  and  this  can  only  be  compensated  for  bj^ 
an  increased  consumption.  The  author's  experiments  show  that  the  amount 
of  unsalted  bread  eaten  is  less  by  one  quarter  than  that  of  salted  bread.  The 
same  would  probably  apply  to  other  foodstuffs,  a  very  important  fact 
from  an  economic  point  of  view.  Moreover,  an  excessive  consumption  of 
sohd  foods  is  accompanied  bj^  an  excessive  consumption  of  liquids,  and, among 
those  using  alcoholic  drinks,  the  salt  becomes  accessory  to  the  alcohol. 

In  view  of  the  great  benefit  derived  in  therapeutics  by  the  elimination 
of  chlorides  in  many  cases  of  arthritis,  it  is  probable  that  the  -preventative 
partial  elimination  of  chlorides  by  the  use  of  unsalted  bread  would  be 
advantageous. 

There  is  no  danger  that  the  insipid  taste  of  unsalted  bread  would  pre- 
vent its  being  eaten  by  the  public.  In  certain  countries,  for  example  in 
some  of  the  districts  of  Italy,  Tuscany  in  particular,  salt  is  not  added  to 
the  bread.  Many  people  prefer  it  to  salted  bread ;  others  soon  get  accus- 
tomed to  it. 

The  author  recommends  a  bread  which  he  calls  unsalted  lime  bread, 
because,  to  every  kg.  of  bread,  are  added  from  15  to  20  grms.  of  calcium 
carbonate,  which,  unlike  hme  water,  does  not  "  kill  the  yeast  "  by  prevent- 
ing the  dough  from  rising.  Washed  chalk  or  precipitated  calcium  carbonate 
answer  the  purpose  equally  well,  but  the  author  prefers  prepared  chalk. 
The  chalk  is  mixed  with  water,  and  with  it  is  made  the  dough,  which  gains 
in  whiteness,  rises  perfectly,  is  never  acid,  and  has  a  verj^  appetising  smell. 
The  excess  of  calcium  carbonate  has  no  ill  eft'ects,  as  the  author  proved  by 
eating  large  quantities  of  it. 

The  author  does  not  beheve  the  idea  of  adding  chalk  to  bread  to  be 
new,  but  has  been  unable  to  find  any  published  reference  to  it. 
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4  -  The  Nutritive  Value  of  the  Soy  Boan.  -Daniels,  amy,  l.  and  nicholls,Nell, b., 
in  The  Journal  of  Biologicfl  Chemistry^  Vol.  XXXII,  No.  i,  pp.  91-102,  6  diagrams.  Bal- 
timore, October,  191 7. 

This  paper  gives  an  account  of  work  carried  out  at  the  Department 
of  Home  Economics,  University  of  Wisconsin,  Madison.  In  order  to  deter- 
mine the  nutritive  efficiency  of  a  given  food,  it  is  necessary  to  make  biologi- 
cal tests,  as  well  as  chemical  determinations,  for  chemical  analysis  does 
not  determine  the  optimum  amounts  of  the  various  amino-acids  necessary 
to  physiological  well-being  nor  the  chemical  nature  of  the  food  accessories. 

In  the  biological  experiment  made  by  the  writers,  the  soy  bean  was 
fed  to  rats.  In  a  preliminary  investigation,  it  was  found  that  when  these 
animals  were  give  exclusively  soy  beans,  they  failed  to  grow.  When,  how- 
ever, the  rats  were  placed  on  a  ration  consisting  of  :  soy  beans  (60  per  cent.), 
lard  (16  per  cent.),  maize  starch  (18.7  per  cent.)  and  a  salt  mixture  (6.3  per 
cent.),  containing  calcium,  chlorine  and  sodium,  the  animals  grew  and  repro- 
duced, but  the  adult  rats  were  iinder-sized,  and  the  younger  were  not  onlj' 
smaller  at  birth,  but  the  Utters  were  also  smaller.  The  addition  of  the 
salt  mixture,  therefore,  did  not  produce  a  perfect  food.  The  fact  that  2 
generations  of  rats  were  reared  on  this  ration,  shows  that  the  soy  bean  must 
contain  an  abundance  of  Mac  Cohums's  "  fat-soluble  A  "  which,  on  the 
contrary,  is  only  present  in  small  quantities  in  certain  cereal  seeds. 
This  was  also  confirmed  by  the  difference  in  the  development  of  several 
rats  fed  upon  a  diet  of  purified  food  substances  (freed  from  fat-soluble  A) 
and  the  grov\i;h  of  four  animals  of  the  same  litter  which  were  fed  a  ration 
of  50  per  cent,  soy  bean  without  any  addition  of  fat.  In  this  connection, 
it  is  interesting  to  note  that  Mac  Colltim  found  that  the  extracted  oil  of 
so 5^  bean  was  quite  free  from  "  fat-soluble  A  ". 

Young  animals  produced  and  suckled  by  mothers  having  a  liberal 
supply  of  "  fat-soluble  A  "  were  able  to  withstand  a  shortage  of  this  ma- 
terial during  their  most  rapidly-growing  period  much  better  than  those  ani- 
mals whose  mothers  received  considerably  less.  A  plausible  explanation 
for  this  marked  difference  in  the  behaviour  of  the  2  groups  seems  to  be,  that 
a  diet  suitable  for  the  maintenance  of  adult  animals,  and  for  reproduction, 
does  not  contain  a  sufficient  amount  of  fat-soluble  A  to  insure  the  growth  of 
young  animals.  The  writers  conclude  from  these  2  facts  :  i)  animals  can 
accumulate  a  reserve  of  fat-soluble  A  ;  2)  young  animals  require  a  greater 
amount  of  this  substance  than  adult  ones. 

In  all  the  experiments,  the  value  of  the  protein  of  the  soy  bean  has  been 
demonstrated,  and  it  appears  to  be  quite  equal  to  that  of  the  casein  of  milk. 
These  findings  are  somewhat  surprising  in  view  of  the  fact  that  the  protein 
of  other  legumes  (peas  and  white  beans)  has  been  found  insufficient. 

A  diet  lacking  "  water-soluble  B  "  retards  growth  and  produces  abnor- 
mal physiological  conditions  such  as  beri-beri  and  polyneuritis. 

In  the  dietary  used  in  these  experiments  by  the  writers  the  soy  bean 
was  the  only  possible  source  of  "  water  soluble  B  ".  Since  none  of  the  rats 
in  this  investigation  presented  any  of  these  symptoms,  it  is  logical  to  con- 
clude that  soy  beans  are  rich  in  this  water-soluble  substance. 
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An  economic  consideration  of  the  soy  bean  leads  us  to  conclude  that 
it  is  one  of  the  most  valuable  of  leguminous  seeds  for  human  consumption, 
for  it  contains  a  high  percentage  (36.5  per  cent.)  of  phj'siologically  good  pro- 
tein, a  considerable  amount  of  energy-yielding  material  in  the  form  of  fat 
(17.5  per  cent.)  and  carbohydrate  (12  per  cent,  digestible),  and  a  large 
amount  of  "  water  soluble  A  "  and  "  water-soluble  B  ",  which  substances 
promote  growth. 

5  -  Recent  Investigations  and  Observations  Made  at  the  Imperial  Institute  ((Lon- 
don) (i).  —  Bidldin  of  the  Iinheri'il  fustiUtf.',  Vol.  XV,  No.  1,  pp.  1-46  ;  78-8::  ;  lo"- 11 :;. 
Loiidou,  January -March,  1917. 

The  production  of  wheat  and  other  cereals  in  Egypt.  —  More 
than  V5  of  the  total  area  cultivated  in  Eg^i^t  (in  round  numbers  5  350  000 
feddans,  or  Egyptian  acres  =  5  553  300  English  acres),  is  capable  of  growing 
wheat,  but  so  long  as  cotton  remains  as  remunerative  a  crop  as  it  is  at  pre- 
sent, there  is  very  little  chance  of  an  increase  in  the  area  at  present  assigned 
to  wheat. 

Indeed  with  the  abnormally  high  prices  which  now  rule  for  cotton,  it- 
is  probable  that  the  area  occupied  b}^  that  crop  will  exceed  the  percentage 
of  32.5,  which  has  been  the  proportion  of  the  cultivated  land  occupied  by 
it  during  the  last  few  years.  The  restriction  of  the  cotton  areas  during  191 5 
and  1 91 6  allowed  a  slight  increase  in  the  area  sown  in  wheat  and  a  few  other 
cereal  crops,  but  the  increase  must  be  looked  upon  as  abnormal,  and  the 
extent  usually  given  to  that  crop  may  be  considered  to  be  i  300  000  fed- 
dans (i  349  400  acres)  Taking  the  cultivated  land  roughly  at  5  350  000 
feddans  (5  553  300  acres),  this  represents  24.3  per  cent  of  the  whole. 

The  most  important  cereals  grown  in  Egypt  in  addition  to  wheat  are 
maize,  rice  and  millet  (barlej-  occupies  7-8  per  cent,  of  the  cultivated  area, 
but  it  is  almost  entirely  used  for  cattle  food).  As  is  shown  by  Table  I,  the 
country  is  unable  to  grow  sufficient  cereals  for  its  own  consumption 
(including  the  amount  required  for  seed)  in  normal  years.  No  new  lands 
are  likely  to  become  available  for  wheat  planting  in  the  near  future,  but 
much  remains  to  be  done  in  improving  the  wheat  strains,  the  methods 
of  marketing,  and  the  system  of  cultivation. 


Tabee  I.  —  Production  and  Consumption  {in  metric  tons)  of  Wheat,  Maize, 
Rice  and  Millet  in  Egypt  During  the   Period  1910-1915. 


1910-1911 

1911-1912 

1912-1913 

1913-1914 

1914-1915 

Production  .    . 
Consumptioii   . 

2  914509 

3  128  561 

2  886  900 

3  C96  226 

2929513 
3  231  948 

2891  115 
3  030  572 

3666  8.)  9 
3639374 

Difference     . 

183  971 

— -     2og  32(1 

302  435 

—     139  547 

+        27475 

(i)  .See  also,  B.  191 5,  No.  5:  R.  1917,  No.  118.  {Ed.) 
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Wheat  is  grown  in  Eg3q3t  entirely  as  a  winter  crop.  Owing  to  the  wheat 
iiarvest  taking  place  in  April-May,  it  cannot  advantageously  be  followed, 
by  cotton,  therefore  the  wheat  land  is  left  fallow  until  July-August,  when 
maize  may  be  planted,  or  until  October  or  November,  and  then  bersim 
{Trifolit'im  alexandrinum)  is  sown. 

Flax-Growing  int  Egypt.  —  In  Bulletin  No.  12,  Technical  and  Scientific 
Service,  Ministry  of  Agriculture,  Egypt,  an  account  is  given  of  an  experi- 
ment in  flax-growing  which  has  been  conducted  at  the  Government  Farm 
at  Guemmeiza  with  the  object  of  determining  the  amount  of  seed  which 
yields  the  best  results  with  reference  to  both  seed  and  fibre.  The  best 
fibre  and  the  largest  yield  were  obtained  from  the  most  thickly  sown  plots, 
but  the  amount  of  seed  secured  was  .smaller  than  in  the  less  thickly  sown 
plots.  On  some  of  the  plots,  the  stalks  were  gathered  before  the  seed  had 
been  completel}^  formed,  so  as  to  obtain  the  best  possible  fibre,  whilst  sacri- 
ficing the  seed-crop.  Other  plots  were  harvested  at  a  later  date,  in  order 
to  obtain  both  fibre  and  seed,  and  a  third  series  were  left  still  longer  with 
the  object  of  obtaining  a  good  crop  of  seed.  The  seed  obtained  from 
the  2"*^  and  3"^  series  of  plots  was  found  to  contain  approximately  the  same 
percentage  of  oil ;  this  is  in  harmony  with  the  results  obtained  in  England  hy 
Eyre  and  Fisher  {Bulletin  of  the  Imperial  Institute,  1916,  Vol.  XIV,  p.  115). 
The  supposition  that  good  flax  can  only  be  obtained  by  harvesting  the  crop 
before  the  seed  is  ripe,  was  not  supported  by  the  results  of  this  trial ;  the 
best  return  for  the  fibre  crop  per  feddan  was  secured  in  the  latest  harvest. 

A  sample  of  flax  straw  produced  in  the  course  of  these  experiments  was 
sent  for  examination  to  the  Imperial  Institute  in  1917.  It  consisted  of 
retted  flax  stems  from  26  to  30  in.  in  length  and  from  Yie  to  ^/g  in.  in  diameter  ; 
it  yielded  about  25  per  cent,  of  soft,  fairly  lustrous  fibre  usuall}^  about 
24  in.  long  ;  the  strength  was  irregula,r.  The  extracted  fibre  was  valued  at 
£  200  per  ton  in  lyondon  in  January  191 7  ;  in  normal  times  it  would  be  worth 
about  £  60  per  ton. 

Cotton  Cultivation  in  Australia  (i).  —  The  climatic  conditions 
of  large  areas  in  the  warmer  parts  of  Australia  are  well  adapted  for  the  growth 
of  cotton.  At  the  present  time,  however,  it  is  cultivated  to  only  a  small 
extent  in  Queensland  and  the  Northern  territory.  The  chief  difficulty 
is  the  high  cost  of  picking,  as  so  far,  no  satisfactory  cotton-picking  machine 
has  been  found.  It  is  thought  that  -the  labour  difficulty  might  be  overcome 
by  growing  the  crop  in  small  areas  only,  which  could  be  picked  by  the 
family  of  the  cultivator.  The  British  Cotton  Growing  Association  and  the 
Government  encourage  the  industry  by  different  means,  by  :  making  a 
grant,  providing  seed  for  experiment  and  guaranteeing  a  minimum  price,  etc. 
Samples  of  cotton  grown  in  Queensland,  Western  Australia  and  New.  South 
Wales  have  been  received  at  the  Imperial  Institute  in  recent  years.  Their 
quality  varied  from  mediocre  to  good  ;  the  samples  from  New  South 
Wales  were  on  the  whole  the  most  promising. 


(i)  See  B.  1911,  No.  2578.  {Ed.) 
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Fibres  from  Various  Sources.  —  Description  of  a  number  of  fibres 
examined  in  recent  3^ears  at  the  Imperial  Institute.  Table  II  gives  the  com- 
position and  the  value  of  these  fibres. 

Table  II.  —  Composition  and  Value  of  Fibres  from,  various  Sources. 


Source 

\nalysi 

^ 

Fibre 

Ash   % 

■3 

X) 

>, 

K 

< 

a? 

m 
'tn 
>\ 

0 

;h 

■a 
>. 

X 

P5 

.2 

6JO 

0  & 

a 
0 

Estimate 
per  metric  ton 

Hibiscus  cannabinus . 

Egypt 

II. I 

2-7 

44 

76 

4.6 

•)  2.0 

76.8 

£  30 

H.  camuibinus    .    .    . 

Rhodesia 

9-4 

1-3 

17-3 

18.3 

4-9 

2.6 

71.2 

£  27 

H.  cannabinus    .    .    . 

Nyasaland 

I0.8 

3-2 

17.9 

21.7 

8.0 

3-6 

71.6 

£  37 

Sida  rhombifoHa.   .   . 

Swaziland 

II.6 

2-3 

13.2 

ry.6 

5-9 

4-6 

70.5 

£  17  —  £  18 

Agave  sisalana  .    .    . 

Rhodesia 

7-4 

0.6 

9-3 

11.7 

I.I 

1-3 

80.5 

£  65 

Furcraea  gigantea  .   . 

Rhodesia 

10. 1 

1.6 

14.8 

17.8 

4.4 

— 

72.0 

£  24  —  £  35 

F.  gigantea 

S.  Africa 

9-9 

1.3 

13.3 

16.3 

2.8 

— 

72.7 

£  20  —  £  21 

A  sclepias       fruticosa 
(fibre  of  stems)  .   . 

S.    Africa 

8.0 

1-5 

I3-I 

16.2 

7.0 



82.0 

£  32  —  £  38 

A.  fruticosa  (floss).   . 

S.   Africa 

— 

— 

— 

— 

1 

— 

£  25  —  £  50 

Kapok 

Sudan 

— 

— 

~ 

— 

— 

— 

— 

Kapok 

Togoland 

— 

— 

— 

— 

— 

— 

— 

Nettle    fibre     (freed 
from  gum)    .... 

Bengal 

— 

— 

— 

— 

— 

— 

.  — 

£  26  —  £  30 

I)  The  water  contained  0.75  %  of  alkali  expressed  as  sodium  carbonate. 


A  sample  of  the  seed  hairs  of  Ipomcea  albivenia *weTQ  also  examined. 
I^arge  quantitites  of  this  material  can  be  collected  in  Natal  and  Zultdand, 
where  it  is  known  as  Kaffir,  or  Natal,  cotton.  It  is,  however,  not  a  very 
promising  material,  for  the  fibres  are  weak,  and  therefore  difficult  to  spin 
or  card.  It  is  much  less  resilient  than  kapok,  and  therefore  not  so  useful 
for  stuffing  upholstery.  These  seed-hairs  might  be  used  in  the  prodirction 
of  nitro-cellulose,  but  they  contain  much  less  cellulose  than  cotton  (77.3  as 
against  95  to  96.5  per  cent.).  The  raw  fibre  would  not  be  sufficiently  ab- 
sorbent for  use  in  surgical  swabs,  though  it  is  more  absorbent  than  untreated 
cotton. 

New  Paper-making  materials.  —  The  following  substances  were 
recently  investigated  at  the  Imperial  Institute  as  sources  of  pulp  for  paper- 
making:  —  cladodes  of  Ecdeiocolea  monostachya  (fam.  Restiaceae)  from 
Western  Australia  ;  the  wood  of  Neohoutonia  macrocalyx  [Euphorhiaceae) 
from  the  East  Africa  Protectorate  ;  the  bark  of  Brachysiegia  Randii  {Legu- 
minosae)  from  Rhodesia.  The  analyses  of  the  substances  are  set  forth  in 
Table  III.  The  first  is  of  about  the  same  value  as  Algerian  esparto  grass, 
the  yield  of  pulp  from  the  air-dry  material  being  44  per  cent. ;  the  second  has 
good  qualities  and  supplies  from  46  to  50  per  cent,  according  to  treatment; 
the  third  yields  from  32  to  35  per  cent,  of  good  pulp.      It  seems  likely 
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that   fibre   of  value   for  textile  or   cordage  purposes  could,  be  prepared 
from  Byachyste^ia  Randii  bark. 

TabIvE  III.  —  Analyses  of  Paper -making  materials. 


Ecdciocolea  monostachya . 
Neoboutonia  mccrocahx 
BrachyUegia  Randii   .    . 


Moisture 


Ash 

in  dry 

material 


Cellulose 

in  dry 

material 


lo.i  o/„ 

10.5 

II.8 


3.01  % 

1.9 

3-4 


49.5  % 
61.0 

430 


Resin 


Length 
of  ultimate   fibres 


3.5% 


2.00 —  5.40  mm 
1.02  —  1.27 
1.27 — 2.54 


Some  new  oii.  Seeds  prom  American  Pai.ms.  —  The  oil  seeds  dealt 
with  are :  —  the  kernel  of  babassu  and  bassoba  {Attaleasp.,  possibly  A .  funi- 
fera);  tiican,  or  tucum,  or  large  Panama  nuts  {Astrocaryum  sp.)  ;  Paraguay 
kernels  {Acrocomia  sp.),  which  only  differ  from  A.  sclerocarpa  in  their  smaller 
size.  They  contain  respectivel}'  4.2  -  6.5  -  6.0  per  cent,  of  moisture,  and 
jdeld  70.2  -  52.0  -  69.4  per  cent,  of  fat  in  proportion  to  the  dry  matter. 

The  chemical  characters  of  the  oils  and  the  composition  of  the  palm 
kernel  meal  are  given  in  Tables  IV  and  V.  These  kernels  seem  to  be  a  val- , 
uable  addition  to  the  oil  seeds  new  utilised  as  sources  of  fat  in  the  edible  fat 
industry.     The  cakes  made  from  them  have  a  feeding  value  about  equal 
to  that  of  coco -nut  cake. 


Table  IV.  —  Chemical  Characters  of  the  Oils  from  American  Palms. 


Melting  point  (in  open  tube) .    .    . 

Solidifying  point  of  fatty   acids    . 

100°  C 
Specific    gravity      at    .    . 

15°  c 

Acid  value 

Saponification    value 

Iodine  value   %   (Hiibl.   17  hours) 
Unsaponifiable  matter   %    •    •    •    ■ 

Volatile  acids,   soluble 

»  »       insoluble 


Babassu   kernels 

Tucan   kernels 

Paraguay  kernels 

26  °C 

3o.5°C. 

23  °C 

27    "C. 

21  "C. 

0.868 

0.867 

0.865 

5-5 

2.9 

26.1 

249 

249 

247 

15.6 

II. 6 

28.5 

0.3  % 

0.3  % 

0.3  % 

5.8 

3.8 

6.5 

10.2 

5-9 

10.2 

Nuts  of  Ricinodendron  Raufancii  (Manketti  nuts)  from  South- 
West  Africa.  —  These  nuts  are  the  product  of  a  euphorbiaceous  tree 
growing  in  the  South  African  veldt,  and  especially  plentifully  in  the  region 
between  Tsumeb  and  the  Okawango  River.  It  forms  vast  forests  near 
tha  Omaramba  River. .  The  kernels  of  the  nuts  are  oily  and  are  eaten  by 
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Table  V.  —  Composition  of  Residual  Meals. 
{Calculated  to  Contain  7  per  cent,  of  fat). 


Moisture 

Crude  proteins 

consisting  of: 

True  proteins 
Other  nitrogenous  substances 

Fat 

Carbohydrates 

Fibre. 

Ash 

Nutrient  ratio 

Food  units 


per  cent 

8.5 
23.2 


22.0 
1.2 


70 

45-9 

10.6 

4.8 

1:2.7 

121. 4 


Tucari 
kernel  meal 


per   cent 

8.4 
lO.O 


lO.O 

nil 


/ 
62 

9- 


105 


.0 

.9 

•5 
.2 

•9 

■4 


Paraguay 
kernel    meal 


per  cent 
8.7 

314 

0.2 

7.0 

35-5 
II. 7 

5.5 
1:1.6 
132.0 


the  natives.  The  average  weight  of  the  fruit  (drupe)  is ;  entire  fruit  7.6  gm., 
the  nut,  5.0  gm.  and  the  kernel  0.7  gm.  The  kernels  contained  4.1  per  cent, 
of  moisture  and  yielded  57.2  per  cent,  of  bright  yeUow  liquid  oil, 
equivalent  to  a  yield  of  59.6  per  cent,  from  the  dr}-  kernels.  This  oil  had 
the  following  characters :  specific  gravity  at  55<J  C,  0.928;  acid  value,  1.9; 
saponification  value,  191. 5  ;  iodine  value  133.6  per  cent,  (it  is  therefore 
a  semi-drying  oil).  It  appears  that  this  oil  can  be  used  for  food.  It  is, 
however,  very  difiicult  to  extract  the  kernels,  owing  to  the  softness  of  the 
latter,  and  the  extreme  hardness  of  the  shells. 

The  pulp3^  mesocarp  should  have  a  moderate  nutrient  value,  but  trials 
would  be  necessary  before  it  could  be  definiteh^  recommended  as  a  cattle 
feed.  Ite  percentage  composition  is  as  follows  :  moisture  16.6  ;  crude  pro- 
tein, 7.9,  (of  which  6.5  is  true  protein  and  1.4  other  nitrogenous  substances); 
fat,  1.62;  carbohydrates,  etc.  (b}''  difference),  65.4;  cellulose,  3.0;  ash,  5.5  ; 
nutrient  ratio  i  :  8.6  ;  food  units,  89. 

The  Production  of  Sandalwood  oil  in  Mysore,  British  India.  — 
The  source  of  true  sandalwood  oil  is  the  heartwood  of  the  trunk  and 
larger  roots  of  Santalnm  album  lyinn.,  a  small  evergreen  tree  native  of  South 
India,  more  particularly  of  Coorg  and  Mysore.  It  is  estimated  that  about  '/jq 
of  the  worlds'  supply  of  sandalwood  is  derived  from  Mysore,  in  which  State 
it  is  a  Government  monopoly,  the  extraction  and  exploitation  of  the  wood 
being  entrusted  to  the  Forest  Department.  Before  the  war,  about  52  per 
cent,  of  the  sandalwood  oil  exported  from  India  was  sent  to  Germany  for 
distillation  ;  about  18  per  cent,  to  the  United  States,  and  from  10  to  20  per 
cent,  to  the  United  Kingdom.  The  value  of  the  total  export  of  sandalwood 
from  India  in  1913-1914  was  £  128  626.  In  the  two  years  that  preceded  the 
outbreak  of  war,  the  price  of  sandalwood  oil  in  Mysore  had  doubled,  the 
Government  having  restricted  the  amount  offered  for  sale  to  about  2  500 
tons,  the  estimated  amount  of  the  worlds'  annual  consumption.  This  re- 
striction of  output  was  to  some  extent  justified  in  view  of  the  ravages  of  a 
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disease  called  the  "  spike  ",  which  in  recent  years  has  caused  the  destruc- 
tion of  a  large  number  of  trees.  The  spike  disease  first  appeared  in  1900  ; 
the  method  adopted  for  its  control  consists  in  uprooting  affected  trees  and 
is  said  to  have  checked  its  spread. 

On  the  outbreak  of  war,  the  Government  started  the  distillation  of 
sandalwood  oil  in  Mysore  for  export  to  Europe.  The  first  factory  was 
erected  near  the  Institute  of  Science,  at  Bangalore;  ft  is  now  produc- 
ing 5000  lb.  a  month.  A  second  factory  is  now  being  erected  in 
Mj^sore  ;  it  will  ultimately  have  an  output  of  about  20  000  lb.  of  oil 
per  month,  which  will  probably  be  suflicient  to  supply  the  whole  of  the  Eu- 
ropean demand  for  this  product.  There  is  considerable  demand  for  san- 
dalwood in  Eastern  countries,  where  it  is  employed  for  perfumery  and 
ceremonial  uses,  and  also  for  carving. 

Owing  to  the  high  price  of  true  sandalwood  oil,  several  substitutes  have 
been  placed  on  the  market ;  of  these  the  chief  is  the  oil  obtained  from  Amyris 
balsamifera,  a  Rutaceous  plant  native  o^  Venezuela,  and  known  commonly 
as  West  Indian  sandalwood.  The  so-called  sandalwood  exported  from  Aus- 
tralia is  mainly  derived  from  Fusanns  spicatus  ;  in  addition  there  is  a  small 
export  of  the  South  Australian  sandalwood,  F.  acuminatus,  or  "  quandong  ", 
which  goes  principally  to  China  and  India. 

Santalum  album  is  grown  in  Celebes  (Dutch  East  Indies)  ;  it  is  said 
to  be  grown  in  Java,  and  has  also  been  successfully  cultivated  in  Mau- 
ritius. The  tree  is  semi-parasitic ;  in  India  some  144  different  trees 
have  been  recorded  as  serving  as  hosts,  of  which  26  are  leguminous  spe- 
cies. As  S.  album  is  of  slow  growth,  it  requires  to  stand  from  20  to  40  years 
in  order  to  develop  the  maximum  amount  of  fragrant  wood,  therefore  it 
is  necessary  to  select  as  hosts,  species  of  trees  that  have  a  life  of  at  least  40 
years.  Probably  trees  of  the  leguminous  family  would  be  most  suitable 
for  the  purpose,  such  trees  as  Pongamia  glabra  Vent.,  and  Albizzia  Lebbek 
Benth.. commonly  serving  as  hosts  in  India.  In  the  matter  of  soil,  Santalum 
alba  does  not  appear  to  be  very  exacting,  but  the  highest  yields  of  oil  have 
been  obtained  from  wood  grown  on  poor  rocky  soils. 

South  African  Gum.  —  A  sample  of  typical  South  African  gum  (prob- 
ably derived  from  the  "  white  thorn  "  Acacia  horrida)  had  the  following 
composition:  moisture,  14.5  per  cent.;  Ash,  2.9  percent.;  matter  insoluble 
in  water,  2.0  per  cent. ;  Acid  number,  3.9 ;  relative  viscosity  of  a  10  per  cent, 
solution  at  22°  C,  8.0.  This  sample  3'elded  a  mucilage  possessing  good 
adhesive  properties. 

Burmese  Black  Varnish  or  IvACQUer.  —  This  is  a  natural  varnish 
obtained  by  making  incisions  in  the  bark  of  the  "  black  varnish  tree  " 
{Melanorrhoea  usitata),  one  of  the  Anacardiaceae,  which  occurs  in  various 
parts  of  Burma,  in  Manipur  and  Siam.  In  1914-1915,  the  different  Forest 
Circles  of  Burma  produced  3  390  cwts,  of  which  the  value  was  £  i  138.  A 
sample  examined  at  the  Imperial  Institute  contained  :  moisture,  5.3  per 
cent.  ;  ash,  0.2  per  cent ;  matter  insoluble  in  benzene,  2.6  per  cent.  It  was 
found  that  the  varnish  required  about  3  days  to  harden  in  an  atmosphere 
saturated   at  a  temperature  of  30-35°  C.     The  length   of  time  that  this 
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varnish  takes  to  dry  is  a  obstacle  to  its  employment.  Further,  it  is  very 
similar  to  Chinese  and  Japanese  varnish ;  the  latter  is  derived  from  Rhus 
vernicifeya. 

Chicory  substitute  from  South  Africa.  —  The  inhabitants  of  cer- 
tain parts  of  South  Africa,  notably  the  Waterberg  and  Zoutpansberg  dis- 
tricts of  the  Transvaal,  utilise  the  dried  roots  of  the  "  witgatbooji "  {Cap- 
paris  alhitrunca)  as  a  substitute  for  chicory.  A  firm  of  chicory  manufact- 
urers in  lyondon  who  were  commissioned  by  the  Imperial  Institute  to 
examine  this  product,  stated  that  it  was  a  verj^  good  substitute  for  chicory. 
In  February  1917,  the  price  of  the  root  in  South  Africa  was  stated  to  be  20s. 
per  100  lb. 

Tobacco  from  Northern  Provinces,  Nigeria.  —  Tobacco  is  grown  for  | 
native  use  in  almost  every  part  of  the  Northern  Provinces,  Nigeria.  The 
crop  is  carefully  cultivated  and  manured,  but  the  method  of  curing  it  is 
primitive  and  the  product  quite  unfit  for  export.  In  1915,  experiments 
were  inaugurated  by  the  Agricultural  Department  with  the  object  of  produc- 
ing a  "  bright  "  tobacco  of  the  Virginian  type.  Trials  were  started  at  Mai- 
gana  and  Ilorin  Experiment  Stations.  The  extreme  dryness  of  the  air  at 
the  former  Station  made  it  difficult  to  handle  the  crop  successfully,  but  at 
Ilorin  the  results  were  distinctly  promising.  Four  samples  of  tobacco  pro- 
duced at  Ilorin  (3  American  varieties,  Boyd,  Yellow  Prior,  and  Sterling, 
and  one  indigenous  variety.  Native)  were  examined  in  1916  at  the  Imperial 
Institute,  and  found  to  be  of  good  quality.  The  excess  of  nitrogen  and 
nicotine  which  they  contained  is  no  doubt  due  to  the  recent  and  abundant 
use  of  nitrogenous  fertilisers. 

The  results  of  chemical  examination  expressed  on  the  material  condi- 
tioned to  contain  12  per  cent,  of  moisture  are  shown  in  Table  VI. 


Table  VI.  —  Analyses  and  Valuation  of  Tobacco  Grown  at  the  Ilorin 

Experiment  Station,  Nigeria. 


Analysis  of  tobacco  : 

Moisture 

Nicotine 

Nitrogen ' 

Ash 

Analysis  of  Ash  : 

I,iine  (CaO) 

Magnesia   (MgO) 

Fota^h  (K2O)      

Soda  (Na^o) 

Sulphates  expressed  as  sulpuric  acid 

(SO3) 

Chlorides  expressed  as  Chlorine  (CI). 
Value  of  samples  per  lb. 


Bovd 


Native 


12.0  0/q 

4.2 

2.9 

17-5 

28.9  % 
6.9 

17-4 
2.1 


0.9 

d.  to  Q  d. 


Yellow  Prior 


Sterlins 


12.0 

0/ 
/o 

3-9 

2.3 

T50 

29.8 

% 

,  7.5 

17.9 

1-9 

I.I 

2.4 

6  rf  to  6 

¥2'^ 

12.0% 

4.1 

3-5 
17.6 

31-5% 
6.4 

17. t 

1.9 

1-5 

1-7 

8  d.  10  9  d 


12.0% 

4-4 

2.7 

140 

32.4% 

7-7 
17.7 

1-4 

1-4 

I.o 

7  d.  to  7 1/2  d. 
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6  -  On  the  Origin  of  "Terra  Rossa"  (Red  Soil)  in  Italy  (i).  —  gortani,  m.,  in  Hondo 

sotteryaneo.  Year  IX,  No.  6,  pp.  125-131  ;  summarised  by  Tissi,  E.  in  the  BoUettino  del  R. 
Comiiaio  Geologico  d'ltaliai  Vol.  XlyVI,  Part  2-3,  pp.  50-52.     Rome,  1917. 

The  discussion  on  the  origin  of  "  terra  rossa  "  is  considered  cronologi- 
cally  in  the  above  communication.  Formerly  considered  as  a  product  of 
muddy  eruptions,  terra  rossa  had  ended  by  being  considered  as  the  insol- 
uble ferruginous  clay  residue  from  the  dissolution  of  calcareous  rocks  due 
to  atmospheric  agencies. 

The  difficulty  of  admitting  that  a  small  insoluble  residue  of  calcareous 
rock  should  be  remain  in  place  while  the  waters  dissolve  and  transport  the 
tens  and  hundreds  of  feet  of  thickness  of  the  same  rock,  induced  Vinassa 
and  WaIvThER  to  revive  the  question  some  years  ago  and  to  admit  that 
the  formation  of  "  terra  rossa  "  was  largely  due  to  the  precipitation  of  the 
colloidal  ferric  hydrate  derived  from  the  iron  compounds  contained  in  the 
calcareous  rock  dissolved  by  surface  water. 

In  191T,  ChkIvUSSI  studied  a  large  number  of  samples  of  "  terra  rossa  " 
from  the  Carso  of  Trieste,  the  districts  of  Siena  (Tuscany)  and  Aquila 
(Abruzzi),  and  northern  Sicily.  He  found  the  samples  to  be  composed  of 
ferriferous  or  aluminiferous  granules  united  with  accessory  minerals  not 
identical,  in  quantity  or  quahty,  to  the  minerals  present  in  the  insoluble 
residues  of  the  neighbouring  calcareous  formations. 

In  1 91 2,  TuCAN,  after  having  carefully  studied  and  analysed  many 
"  terre  rosse  "  from  the  Croatian  Carso,  arrived  at  the  unexpected  conclusion 
that  they  are  not  essentially  constituted  by  a  ferriferous  clay,  as  was 
previously  thought,  but  by  an  aluminium  hydrate  (sporogelite  predomi- 
nating), with  which  are  associated  the  ferric  hydrate  and  other  minerals 
present   in  the  insoluble  residue   of  the  limestones. 

In  1913,  the  author,  considering  the  studies  previously  mentioned, 
arrived  at  the  conclusion  that  "  terra  rossa  "  is  the  insoluble  residue  of 
limestones  and  dolomites,  essentially  constituted  of  hydrates  of  aluminium 
(sporogelite),  nearly  always  combined  with  hydrates  of  iron  and  other  mi- 
nerals, both  authigenous  and  allothigenous,  and  that  the  formation  of 
this  soil  could,  speaking  generally,  be  explained  by  Vinassa's  theory, 
modified  in  the  sense  that  the  precipitation  of  the  colloidal  aluminium 
hydrate  is  added  or  superposed  to  the  precipitation  of  the  colloidal 
ferric    hydrate. 

Tucan  does  not  accept  these  theories,  but  considers  "  terra  rossa  " 
(sporogelite  and  accessory  minerals)  as  a  primary  formation  already  present 
in  the  limestone,  and  explains  the  presence  of  the  insoluble  residue  by  the 
sieve-Uke  structure  of  the  carsic  rock  being  like  a  filter,  owing  to  fractures 
and  the  slow  action  of  atmospheric  agencies.     Change  of  the  primitive 
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(i)  See  B.,   1915,  pp.  IT33— 1138.  {Ed.) 


[6] 


24  SOIIv   PHYSICS,    CHEMISTRY   AND   MICROBIOI.OGY 

deposit  can,  according  to  Tucan,  give  rise  to  colloidal  secondary  formations 
of  oxides  of  aluminium,  iron  and  manganese. 

Gai^dieri  strongly  contests  these  various  theories,  and  recalls  that 
limestone,,  as  laboratory  experiments  have  shown,  dissolves  completely  in 
carbonic  acid,  in  which  also  dissolves  the  alumino-ferruginous  residue  re- 
sulting from  dissolving  limestones  in  dilute  acetic  and  hydrochloric  acids, 
acids  which  do  not  exist  in  a  free  state  in  nature. 

While  studying  the  limestones  and  "  terre  rosse  "  of  southern  Italy,  Gai,- 
DiERi  found  that  the  residue  left  after  dissolving  Hmestones  in  acetic  or 
hydrochloric  acid  does  not  completeh^  correspond  to  the  residue  from  "terra 
rossa  ".  He  draws  numerous  deductions  from  this  fact  and  proposes  to 
replace  previous  theories  by  a  new  one. 

According  to  Gaedieri,  "terra  rossa  "  is  simply  an  aeolian  deposit,  and 
in  support  of  such  an  interpretation  he  recalls  : 

a)  the  unstratified  nature  of  the  deposits  of  "  terra  rossa  "  ; 

b)  its  predominance  in  semi-arid  regions  ; 

c)  its  presence  on  tablelands  covered  with  vegetation  (which  are 
the  places  most  liable  to  the  accumulation  of  aeolian  deposits  ; 

d)  its  mineralogical  and  morphological  constitution. 

Further,  the  fact  that  "  terra  rossa  "  is  usually  found  on  pure  limestone 
has  been  exaggerated,  so  Gaedieri  thinks,  on  account  of  theoretical  concep- 
tions ;  in  any  case,  he  explains  it  by  the  permanency  of  pure  limestone 
and  its  great  permeability.  GaldiKri  attributes  the  high  iron-content  of 
"  terra  rossa  "  to  the  fact  that  it  is  retained  in  the  state  of  a  colloidal  hy- 
drate because  of  the  special .  i)hysico-chemical  conditions  of  both  it  and  the 
medium.  He  is  of  the  opinion  that  the  presence  of  aluminium  hj^drate 
is  due  to  a  true  process  of  laterisation  carried  out  under  warmer  climatic 
conditions  than  the  present  ones. 

The  author  remarks  that,  to  be  able  to  judge  the  value  of  Gaedieri's 
theor}',  it  would  be  necessarj^  to  carry  out  long  researches  not  only  in  those  - 
regions  studied  by  the  latter,  but  also  in  other  regions  where  the  deposits 
of  "'  terra  rossa  "  are  on  a  larger  scale. 

Speaking  broadly,  the  writer  observes  that  Gaedieri's  strong  criti- 
cism of  the  fundamental  idea  generally  admitted  cannot  be  considered  as 
final,  but  in  any  case,  no  matter  what  the  fate  of  his  hypothesis,  it  has  cer- 
tainly been  the  means  of  stimulating  more  close  and  searching  attention 
to  the  questions  concerning  the  origin  of  "  terra  rossa  ". 

7  -  Adsorption  by  Soils.  —  Harris,  J-  E.,  in  P//vs.  Chem., XXI,  434-473,  igiy  ;ahstTact- 

edin  Joiirnalof  the  Society  of  Chemical  Industry ,  Vol.  XXXVJ, No.  19,  p.  1037.   London, 
Oct.  15,  1917. 

Experiments  were  undertaken  to  determine  whether  the  acidity  of  those 
soils  which  redden  litmus  paper,  but  whichgive  a  neutral  solution,  is  due  to 
colloidal  adsorption.  Soil  was  placed  in  contact  with  dilute  solutions  of  ba- 
rium chloride  for  24  hrs.,  with  occasional  shaking,  and  the  barium  in  solution 
before  and  after  the  treatment  determined.     When  the  results  were  cal- 

X  1. 

culated  according  to  the  equation —  —  ac  "  (i),reoresenting  the  adsorption 

;  "  m 
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isotherm,  the   values  obtained  for  —  were  constant' showing  that  the  action 

n 

was  one  of  adsorption  and  not  of  double  decomposition.  No  chlorine  was 
adsorbed  from  the  barium  chloride.  Solutions  containing  other  metallic 
ions  were  also  used,  and  it  was  found  that  the  number  of  equivalents 
absorbed  was  the  same  for  ions  of  the  same  valency  and  increased  with  the 
valency,  except  in  the  case  of  potassium,  which  was  adsorbed  by  soil  in 
very  high  quantity.  The  potassium  absorbed  could  be  recovered  by  treat- 
ment with  salt  solutions,  again  in  the  order  of  the  valency  of  the  metal. 
When  a  soil  was  treated  with  a  solution  of  two  salts,  the  number  of  equi- 
valents of  each  metallic  ion  adsorbed  was  less  than  with  each  salt  separately, 
but  the  total  number  was  greater. 

8-  Studies  on  the  Organic  Matter  of  the  Soil  of  the  United  States.  —  i.  Gortner,  r. 

A.  (Agricultural  Experiment  Station,  University  of  Minnesota),  Some  Data  on  Humus, 
Humus  Carbon  and  Humus  Nitrogen,  in  Soil  Science,  Vol.  II,  No.  5,  pp.  395-441,  16  fig., 
bibliographical  index  of  31  publications  +  II  plates.  New  Brunswick,  1916.  —  II.  Idem, 
A  Study  of  Carbon  and  Nitrogen  in  Seventeen  Successive  Extracts ,  with  Some  Observations 
on  the  Nature  of  the  Black  Pigment  of  the  Soil.  Ibid. ,Yo\.\l,l^o.  6,  pp.  539-548,  i 
fig.,  bibliographical  index  of  5publications,i9i6.  — HI. Idem,  On  theProductionof  Humus 
from  Manures.  Ibid.,  Vol.  Ill,  No.  i.  pp.  1-8,  bibliographical  index  of  8  publications 
1917.— IV.  Gortner,  R.  A.  (Associate  Bio-chemist)  and  Shaw,W.  M.  (Assistant  in  Soils 
Agricultural  Experiment  Station,  Universitj^  of  Minnesota),  Some  Data  on  Humus  — 
Phosphoric  Acid.  Ibid.,  Vol.  Ill,  No.  2,  pp.  99-111,  bibliographical  index  of  24  publica- 
tions. 191 7.  —  V.  Morrow,  C.  ,A.  (Professor  of  Chemistry,  Nebraska W^esJeyan  University) 
and  Gortner,  R.,  A.  (Associate  Professor  of  Agricultural  Bio-chemistry,  University  of 
Minnesota),  A  Study  of  the  Nitrogen  Distribution  in  Different  Soil  Types.  Ibid.,  Vol.  Ill, 
No.  4,  pp.  297-33T,  bibliographical  index  of  50  publications,  1917. 

Since  the  time  of  lyiEBiG,  the  nature  of  the  organic  matter  of  the  soil 
has  interested  chemists,  and  every  year  sees  extensive  contributions  to  the 
voluminous  literature  upon  this  interesting  subject.  Mr.  Gortner  has 
chiefy  turned  his  attention  to  the  solution  of  the  following  problems : 

a)  Is  the  humus,  the  ammonia,  or  alkaline  hydroxide  extract  of  soils  a  typical  soil 
product,  formed  in  the  soil  by  the  action  of  bacteria,  or  can  similar  extracts  be  obtained  from 
unchanged  vegetable  material  ? 

b)  Does  the  humus,  "the  matiere  tioire"  of  Grandeau,  consist  entirely  of  one  or  more 
black  compounds,  or  does  it  contain  in  addition  a  greater  or  less  proportion  of  colourless  sub- 
tances  whose  presence  is  masked  by  a  black  pigment  ? 

c)  Does  a  4  per  cent,  sodium  hydroxide  solution  extract  the  same  substances  and  in  the 
same  proportion  as  a  4  per  cent,  ammonium  hydroxide  solution  ? 

d)  Is  the  soil  nitrogen  present  in  a  form  different  from  that  in  which  the  nitrogen  occurs 
inplantmaterials,or  does  the  nitrogen  of  the  soil  exhibit  the  same  solubilities  as  vegetable 
nitrogen  ? 

I.  —  Data  respecting  Humus,  its  Carbon  and  Nitrogen.  —  The 
writer  selected  air-dried  samples  of :  8  mineral  soils ;  3  peats  ;  i  very  acid 


X 

(i)  Freundlich  equation  :  —   being  the  concentration  of  the  adsorbed  substance  in  the 

■m 

adsorbent,  c  the  equilibrium  concentration  of  the  solution  ■,  a  and  n  are  two  coeiilicients  varia- 
ble with  the  temperatixre  and  the  nature   of  the  substances  employed.  (Ed.). 
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"muck"  soil;  5  kinds  of  unaltered  vegetable  material  and  in  these  he 
estimated  the  : 

i)  total  carbon  and  total  nitrogen. 

2)  Carbon  and  "  humus  "soluble  in  4  per  cent,  ammonia  before  and  after  leaching  the 
samples  in  i  per  cent,  hydrochloric  acid. 

3)  Carbon  and  nitrogen  soluble  in  4  per  cent,  sodium  hydroxide,  both  before  and  after 
leaching. 

4)  Carbon  and  nitrogen  extracted  by  4  per  cent,  sodium  hydroxide  from  the  residue 
remaining  after  the  samples  had  been  extracted  with  4  per  cent  sodimn  hydroxide  and  then 
leached  with  hydrochloric  acid. 

5)  Carbon  and  nitrogen  extracted  by  water  from  the  residue  of  extract  4 . 

6)  Nitrogen  soluble  in  i  per  cent  hydrochloric  acid. 

The  various  solutions  were  also  submitted  to  colourimetric  determinations. 

From  the  numerous  analytic  data  he  obtained,  the  writer  concluded 
that: 

i)  The  humus  extract  of  mineral  soils  and  peats  is  not  a  typical  soil 
product,  for  ver^^  similar  extracts  can  be  obtained  from  unchanged  vege- 
table materials. 

2)  "  Humus  ",  the  "  matiere  noire  "  of  Grandeau,  does  not  consist 
of  one,  or  more,  black  compounds,  but  it  also  contains  a  large  proportion 
of  almost  colourless  substances,  the  presence  of  which  is  normally  masked 
by  the  black  colour.  In  fact,  the  humus  extract  of  Sphagnum  peat,  of 
brown  peat,  or  of  unaltered  vegetable  material,  has  a  red-brown  colour 
which  only  appears  black  in  concentrated  solutions. 

3)  A  4  per  cent,  solution  of  sodium  hydroxide  does  not  extract 
either  the  same  substances,  nor  the  same  quantity  of  substances  as  does  a 
4  per  cent,  solution  of  ammonium  hydroxide.  Thus,  from  a  given  soil, 
after  leaching  with  i  per  cent,  hydrochloric  acid,  ammonium  hydroxide 
will  extract  less  carbon  and  at  the  same  time  more  colour  than  v/ill  a  sodium 
hydroxide  solution. 

4)  In  general,  the  forms  of  soil  nitrogen  appear  to  be  quite  similar 
to  those  forms  occurring  in  unchanged  vegetable  materials  (sweet  fern 
leaves,  oak  leaves,  oat  and  lucerne  plants)  except  that  they  are  less  soluble 
in  I  per  cent,  hydrochloric  acid  and  in  4  per  cent,  sodium  hydroxide. 

5)  All  the  mineral  soils  studied  and  one  calcareous  peat,  contained 
a  very  dark  soil  pigment  which  is  absent  from  the  unchanged  vegetable  ma- 
terials. This  pigment  appears  to  be  the  only  substance  which  can,  with 
certainty,  be  said  to  be  a  true  soil  product.  It  is  suggested  that  perhaps  it 
is  of  bacterial  origin,  but  as  it  contains  a  relativel}'-  small  proportion  of 
nitrogen,  it  would  appear  to  have  but  little  importanc,  perse,  in  the  prob- 
lem of  soil  fertility. 

6)  Inasmuch  as  the  "  humus  "  extract  of  soils  is  undoubtedly  a 
mixture  of  organic  compounds,  many  of  which  are  colourless,  and  in  all 
probability  are  extracted  from  unchanged  plant  or  animal  materials,  and 
inasmuch  as  the  soil  pigment  present  in  this  solution  probably  rarely  exceeds 
40  per  cent,  of  the  "  humus  ",  a  determination  of  the  "  humus  "  as  ordinarily 
carried  out,  appears  to  be  wholly  without  scientific  justification.     It  ap- 
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pears  to  be  far  preferable  to  determine  the  humus  from  the  total  organic 
carbon. 

II.  —  A  Study  of  Carbon  and  Nitrogen  in  17  Successive  Soir, 
Extracts.  Observations  on  the  Nature  of  the  Bi,ack  Pigment  op 
THE  Soil.  —  With  a  view,  to  isolating  this  pigment,  the  writer  proceeded 
as  follows  : 

A  sample  of  silt  loam  was  leached  with  i  per  cent,  hydrochloric  acid  and  then  extracted 
9  consecutive  times  with  fresh  portions  of  a  4  per  cent,  sodium  hydroxide  solution.  A  sample 
of  the  residual  soil  was  removed  in  order  to  determine  the  carbon,  nitrogen  and  humus  pres- 
ent. The  remainderwasfurther  extractedfor  4. consecutive  timeswitha  25  per  cent. solution 
of  sodium  sulphate  (to  act  on  the  flocculation  of  the  clay),  then  twice  consecutively  with 
the  same  solution  to  which  was  added  15  per  cent,  sodium  hydroxide  solution.  Part  of  the 
residue  was  used  for  the  determination  of  the  carbon  and  nitrogen  ;  the  remainder  was  again 
leached  with  hydrochloric  acid,  and  then  extracted  with  i  per  cent  sodium  hydroxide  solution. 
The  extract  obtained  was  divided  into  2  portions :  one  for  the  determination  of  the  carbon 
after  the  flocculation  of  the  clay  by  potassium  sulphate ,  the  other  for  the  determination  of  the 
humus  after  the  flocculationof  the  clay  by  ammonium  carbonate.  The  final  residue  was  dried 
and  used  for  the  humus  determination.  The  black  pigment  was  separated  bj' precipitation 
with  sulphuric  acid  from  the  extracts  obtained  with  sodium  sulphate. 

The  writer  arrived  at  the  following  conclusions  : 

i)  The  black  soil  pigment  does  not  dissolve  in  4  per  cent,  sodium 
hydroxide  ;  this  agrees  with  the  writer's  earlier  observation. 

2)  This  pigment  is  soluble  in  very  dilute  sodium  hydroxide  solutions, 
but  is  at  once  precipitated  if  the  amount  of  the  sodium  hydroxide  is 
increased  to  4  per  cent. 

3)  This  pigment  is  also  precipitated  by  salts  of  the  heavy  metals. 
It  forms  a  water-soluble  compound  with  ammonia  when  an  ammoniacal 
solution  is  evaporated  to  dryness.     It  is  not  dialysable. 

4)  Two  attempts  were  made  to  prepare  the  soil  pigment  in  a  pure 
form,  but  the  resulting  products  contained  such  a  high  content  of  ash  (37.47 
and  51.17)  that  the  ultimate  analysis  was  unreliable.  The  pigment  with 
the  least  ash  content  gave  :  Carbon,  61.3  per  cent. ;  Oxygen,  31.6  per 
cent.;  Nitrogen  2.8  per  cent.;  all  calculated  to  an  ash-free  basis.. 

5)  The  first  6  extractions  with  sodium  hydroxide  removed  relatively 
ijiore  nitrogen  than  carbon  from  the  soil,  but  the  remaining  3  sodium 
hydroxide  extractions,  as  well  as  the  6  pigment  solutions,  contained  rela- 
tively more  carbon  than  nitrogen.  The  final  soil  residue  had  a  ratio  of 
carbon  :  nitrogen  very  much  higher  than  that  of  the  original  soil. 

III.  —  The  Production  of  Humus  from  Manures.  —  In  order  to 
study  this  question,  the  writer  carried  out  the  following  experiment :_ 

Four  earthernware  jars,  each  provided  witha  hole  in  the  base  for  drainage,  were  filled  with 
a  mixture  of  sub-soil  and  organic  materials  as  follows  : 

Jar  I :  —  7  soogm.  of  moist  sub-soil  +  500  gm.  of  a  mixture  of  silk  waste  and  quartz,  con- 
taining 4.50  per  cent,  nitrogen,  indicating  that  about  140  gm.  of  protein  had  been  added. 

Jar  2  •  —  7  500  gm.  of  moist  subsoil  -|-  460  gm.  of  a  mixture  of  1/3  cleaned  wool  and  ^y^ 
quartz  floiur,  containing  4.53  per  cent,  of  nitrogen. 

Jar  3  :  —  7  500  gm.  of  moist  subsoil  -|-  50  gm.  of  powdered  calcium  carbonate  -|-  soogm. 
high  grade  "  patent  "  flour. 
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Jar  4  :  —  7  500  gni.  of  moist  subsoil  +  300  gni.  alfalfa  meal. 

A  sample  was  taken  of  each  of  these  mixtures  which  was  dried  in  the  air,  Jaottled,  and  set 
aside  for  analysis.  The  remaining  soil  was  placed  in  the  earthenware  jars  and  moistened  with 
water  containing  approximatelj  50  cc.  of  an  almost  clear  suspeusion  of  soil  bacteria.  All  of  the 
jars  were  then  planted  with  barley,  but  as  poor  growth  was  obtained  in  some  of  them,  the  vege- 
tation test  was  soon  discontinued,  the  barley  stalks  cut  off,  and  the  jars  of  soil  allowed  to 
remain  in  the  greenhouse  under  fallow  conditions,  care  being  taken  to  keep  the  air  moist. 

At  the  end  of  one  vear,  samples  were  taken  from  each  jar  representing  depths  of  0-3  in- 
ches and  4  to  6  inches  ;  these  samples  were  dried  at  65"  C. ,  ground  to  pass  a  i  mm.  sieve  and  bot- 
tled for  analysis.  The  remainder  of  the  soil  was  left  in  the  jar  for  further  action  by  bacteria 
and  fungi. 

During  the  course  of  the  experiment,  some  changes  were  observed  in  jars  i  and  2.  A  fort- 
night after  the  experiments  were  started,  there  appeared  in  the  soil  of  jar  i ,  black  streaks  about 
4  to  5  mm.  below  the  surface.  In  jar  2,  there  was  a  layer  of  blacks->il3  to  4  mm.  thick,  and 
about  5  mm.  below  the  surface.  Below  these  streaks  orlayers,  the  soil  was  again  of  its  original 
colour.     On  the  other  hand,  no  noteworthy  changes  in  coloration  were  to  be  observed  in  jars 

3  and  4,  even  after  the  experiment  had  been  started  for  one  year,  though  after  this  period,  purple 
spots  appeared  throughout  the  soil  of  jar  i  and  a  mould  odour,  as  well  as  mould  mycelia 
were  easily  observed.  The  soil  of  jar  2  was  similar  to  that  of  jar  i  except  that  the  spots  were 
black.  The  soil  from  jars  3  and  4  had  a  mouldy  odour,  bvit  no  black  or  purple  coloration,  -so 
that  the  presence  of  mould  mycelia  cannot  be  definitely  taken  as  the  causation  of  the  black 
or  purple  colours. 

The  determinations  of  the  organic  carbon,  nitrogefi  and  humus  made 
at  the  beginning  and  end  of  the  experiment  gave  the  following  results  : 
i)  In  all  the  jars  there  was  observed  a  decided  loss  of  organic  carbon, 
ranging  from  18.4  to  55  per  cent,  of  the  carbon  originally  present. 

2)  There  was  likewise  a  loss  of  nitrogen,  but  this  loss  was  not  propor- 
tional to  the  loss  of  organic  carbon,  ranging  from  5.0  to  26.5  per  cent,  of 
the  nitrogen  originally  present. 

3)  There  was  a  loss  of  humus  soluble  in  4  per  cent,  ammonia,  and  this 
loss  was  proportional  to  the  loss  of  nitrogen.  Whether,  however,  there  is  a 
causal  relationship  here  can  only  be  determined  by  more  extended  work. 

4)  As  regards  the  humus  extract  by  4  per  cent,  ammonium  from  the 
unleached  soil,  no  significant  change  was  apparent  in  3  of  the  jars,  but  in 
the  4th,  there  was  a  loss  of  60  per  cent. 

5)  These  experiments  furnish  no  evidence  that  an  increase  of  soil 
"  humus  "  is  brought  about  by  specific  humification.  On  the  contrary,  all  the 
evidence  is  directly  opposed  to  such  a  conclusion,  and  it  appears  altogether 
probable  that  the  maximum  amount  of  ammonia  soluble  material  is 
present  in  the  soil  immediately  after  a  green  manuring  crop  has  been 
ploughed  under,  and  before  the  "-humifying"  bacteria  or  fungi  begin 
their  work. 

IV.  —  vSoME  DATA  ON -Humus  Phosphoric  Acid.  —  The  writers  de- 
termined the  phosphoric  acid  extracted  from  soils,  peats  and  unchanged 
vegetable  materials  :  a)  by  means  of  i  per  cent,  hydrochloric  acid  ;   h)  by 

4  per  cent,  ammonia,  after  leaching  with  the  above  acid  ;  c)  by  ammonia 
without  leaching  with  hydrochloric  acid. 

The  different  extracts  were  evaporated  to  dryness  and  the  burnt  residue 
was  used   for   analysis.     The  following   conclusions  have   been    reached : 
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i)  Of  the  8  mineral  soils  investigated,  7  yielded  more  phosphoric  acid 
.  when  extracted  with  4  per  cent,  ammonia  than  when  i  per  cent,  hydro- 
chloric acid  was  used;  only  in  i  soil  did  hydrochloric  extract  appreciably 
more  phosphoric  acid  than  did  the  ammonia. 

2)  There  appears  to  be  no  relation  between  the  amount  of  phosphoric 
acid  (Pg  O5)  extracted  by  ammonia  from  the  soil  unleached  with  hydro- 
chloric acid  (HCl.)  and  that  extracted  after  leaching. 

3)  The  amounts  of  humus-phosphoric  acid  present  in  the  8  soils 
studied,  when  compared  with  the  known  fertility  of  these  soil  types, 
do  not  support  the  theory  that  a  high  humus-phosphoric  acid  content 
is  a  necessary  factor  in  soil  fertility. 

4)  Probably  the  greater  part  of  the  phosphoric  acid  present  in  humus 
ash  is  inorganic  in  nature,  b2ing  derived  from  the  colloidal  clay  and  from 
the  phosphoric  acid  (P2  O5)  adsorb  2d  by  the  colloids  present  in  the  ammo 
nia  solution.  No  method  of  analysis  has  yet  been  proposed  which  will 
distinguish  between  such  adsorbed  phosphoric  acid  and  organic  phosphoric 
acid. 

5)  There  is  no  relationship  detectable  between  the  total  nitrogen 
content  of  the  soil  and  the  phosphoric  acid  (P2O5)  extracted  by  the  differ- 
ent treatments. 

6)  The  amount  of  "  humus  ash  "  (even  when  the  extractions  have 
bsen  carried  out  under  identical  working  conditions)  is  extremely  variable, 
from  6.7  to  32.6  per  cent.  Such  a  wide  divergence  can  only  be  accounted 
for  by  the  presence  of  considerable  amounts  of  clay,  or  adsorbed  mineral 
materials. 

7)  The  "  humification  "  of  vegetable  materials  in  contact  with  a 
mineral  soil  for  an  entire  year  did  not  increase  the  humus-phosphoric  acid 
over  that  contained  in  the  original  subsoil. 

8)  What  has  been  said  regarding  the  colloidal  adsorption  of  phos- 
phoric acid  (P2O5),  applies  with  equal  force  to  determinations  of  humus- 
potash,  and  it  is  most  probable  that  organically-bound  potash  does  not 
occur  in  the  soil  in  appreciable  amounts,  but  that  this  alkali  is  found 
everywhere  in  a  mineral  condition  and  adsorbed. 

V.  —  Nitrogen  Distribution  in  the  Different  soil  Types.  —  In 
these  investigations,  the  writers  used  the  following  substances  : 

a)  Fibrin  hydrolysed  in  the  presence  of  an  ignited  mineral  subsoil,  in  the  presence  of 
stannous  chloride . 

b)  A  calcareous  black  peat. 

c)  An  acid  sphagnum-covered  peat ,  hydrolysed  alone ,  in  the  presence  of  a  mineral 
subsoil,  and  in  the  presence  of  stannous  chloride. 

d)  Seven  samples  of  mineral  surface  soil :  i  clay  loam  —  3  silt  loams  —  i  prairie-cover- 
ed Poess  —  I  forest-covered  loess. 

e)  An  acid  "muck  "  soil. 

/)  Extracts  of  sphagnum-covered  peat  soluble  in :  i  per  cent. hydrochloric  acid;  4  per- 
cent, sodiiun  hydroxide  and  not  precipitated  by  hydrochloric  acid;  4  per  cent,  sodium 
hydroxide  but  precipitated  by  hydrochloric  acid. 

For   the    separation   by  hydrolysis,    and  the   determination   of    the 
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different  forms  of  nitrogen  the  writers  used  the  Van  SlykE  method  (i), 
modifying  it  a  little,  in  order  to  obtain  the  following  categories  : 

Total  nitrogen. 

x\mmonia  nitrogen. 

Hnmin  nitrogen  (under  the  form  of "  humin  ")  insoluble  in  soil. 

Huniin  nitrogen,  precipitated  by  calcium  hydroxide. 

Total  humin  nitrogen. 

Basic  nitrogen  set  free  as  ammonia  by  50  per  cent,  potassium  hydroxide  . 

Basic  nitrogen  not  set  free  bj-  this  treatment. 

Amino-nitrogen  of  bases. 

Non-amino-nitrogen  of  bases. 

Amino-nitrogen  in  filtrate  from  bases. 

Non-amino  nitrogen  on  this  filtrate. 

Total  nitrogen  regained. 

From  the  many  results  obtained,  the   writers   conclude  as  follows  : 
i)  The  figures  for  the  ammonia  nitrogen  in  a  protein  analysis  are 
not  appreciably  changed  when  the  hydrolysis  is  carried  out  in  the  presence 
of  the  protein  material. 

2)  The  "  humin  "  nitrogen  is  greatly  increased  by  h^^drclysis  in  the 
presence  of  ignited  mineral  soil.     The  histidine  fraction  entirely  disappears. 

3)  The  analysis  of  a  pure  protein  in  the  presence  of  an  ignited  mineral 
soil  does  not  give  reliable  results  for  the  different  fractions.  Therefore  the 
figures  obtained  for  the  nitrogen  distribution  in  soils  are  of  value  only  when 
used  for  purposes  of  comparison.  Such  data  should  not  be  compared 
with  analyses  of  pure  proteins. 

4)  Since  practically  all  the  mineral  soils  investigated  give  furfurol 
on  treatment  with  an  acid,  it  is  very  likely  that  a  considerable  amount  of 
the  total  humin  nitrogen  found  is  due  to  the  presence  of  carbohydrates  in 
the  soil  which  give  rise  to  furfurol  during  hydrolysis.  This  may  combine 
with  certain  of  the  nitrogen  compounds  of  the  soil  and  cause  an  increase 
in  the  humin  nitrogen,  as  well  as  adsorb  or  occlude  nitrogenous  compounds 
in  the  "  humin  "  formed  from  furfurol  by  polymerisation. 

5)  Special  attention  should  be  given  to  a  new  fraction  of  nitrogen 
discovered  in  these  investigations.  This  is  a  fraction- removed  from  a  col- 
ourless solution  by  the  addition  of  calcium  hydroxide  (3.26  to  9.21  per  cent, 
of  the  total  nitrogen).  It  must  consist  alm^ost  entirely  of  non-protein 
substances,  since  the  organic  substances  in  this  precipitate  are  colourless 


\i)  Van  Slyke  D.  D.  :  I.  Eine  Methode  zur  quantitativen  Bestimmung  der  aliphatischen 
Amino-gruppen ;  einige  Anwendungen  derselben  in  der  Chemie  der  Proteine,des  Hams  und 
der 'Enzyme ,  in  Berichte  der  Deuischen  Chemischen  Gesellschaft ,  Vol.  43,  pp.  3170-3181,  1910. 

—  II.  The  Analysis  of  Proteins  by  Determination  of  the  Chemical  Groups  Characteristic  of 
the    Different   Amino- Acids,  in  Journal  of  Biological  Chemistry,  Vol.    10,    pp.  15-55-  191 1. 

—  III.  The  Quantitative  Determination  of  Aliphatic  Amino  Groups, Ibid.,  Vol.  12,  pp.  275- 
284,  1912.  —  IV.  Improvements  in  the  Method  for  Analysis  of  Proteins  by  Determination  of 
the  Chemical  Groups  Characteristic  of  the  Different  Amino-Acids, /6i(^.,  Vol.  22,  pp.  281-285. 
1915- 
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and  adsorbed  by,  or  combined  with,  the  metallic  hydroxides  (of  calcium, 
alumininm,   iron). 

6)  True  humin  nitrogen  (22.93  to  28.27  P^^  cent.)  remains  in  the 
residual  soil  after  hydrolysis,  in  company  with  non-humin  nitrogenous 
compounds. 

7)  The  strength  and  volume  of  the  hydrochloric  acid  used  in  hydro- 
lysis has  little  effect  on  the  nitrogen  distribution  of  the  hydrolysate,  pro\dd- 
ed  acid  as  strong  as  constant  -  boiling  acid  is  used,  in  the  proportion  of 
at  least  2  parts  of  acid  for  i  of  soil.  In  this  manner,  the  writers  extracted 
on  an  average  72.19  per  cent,  bf  the  total  nitrogen,  with  a  minimum  of  66.63 
per  cent,  and  a  maximum  of  77.65  per  cent.  The  average  of  the  results 
obtained  by  other  investigators  in  the  case  of  37  ver}^  dift'erent  soils,  appears 
to  be  75.19  per  cent  of  the  total  nitrogen. 

8)  On  comparing  different  soils,  it  is  seen  that  organic  nitrogen  dis- 
solves during  hydrolysis  to  almost  the  same  extent,  regardless  of  the  origin 
and  nature  of  the  soil, 

9)  On  T;omparing  the   different  extracts  from  sphagnum-covered 
'  peat,  very  interesting  results  were  obtained.     The  portion  soluble  in  sodium 

hydroxide  and  not  precipitated  by  hydrochloric  acid,  gave  a  nitrogen  dis- 
tribution approximating  very  closely  that  of  a  normal  plant  protein.  On 
the  other  hand  the  nitrogen  dissolving  in  the  preliminary  hydrochloric 
acid  leaching  showed  a  nitrogen  distribution  which  is  certainly  not  due 
exclusively  to  protein  materials,  e.  g.  an  ammonia  nitrogen  percentage  of 
65.40  and  amino-nitrogen  in  filtrate  from  bases,  of  17. 11  per  cent. 

10)  The  most  significant  fact  brought  out  by  this  study  is,  that  the 
nitrogen  distribution  is  very  uniform  in  different  soil  types.  This  is  to 
be  expected,  seeing  that  the  nitrogen  distribution  in  soils  is  an  average 
distribution  of  all  the  plant  and  animal  nitrogenous  products  that  find  their 
way  into  the  soil. 


9  -  Construction  and  Use  of  Farm  Weirs  for  Measuring  Small  Streams  of  Irrigation 

Water,  in  U.  S.  A.  — •     United  states  Department  of  Agriculture,  Farmer';'  Bulletin  831, 
18  pp.,  5  tig.,  7  tables,  bibliographical  index  of  20  pubtications.    Washington,  June,  1917. 

Irrigation  is  becoming  more  and  more  extensive  in  the  arid  west  of 
the  United  States.  In  order  to  measure  the  water  suppUed  by  irrigation 
concerns,  the  author  describes  the  construction  of  weirs  for  measuring  com- 
paratively small  streams  of  flowing  water. 

The  weirs  described  are  :  a)  the  rectangular  ;  b)  the  CipollETTi  (tra- 
pezoidal) ;  and  c)  the  90°  triangular -notch  types.  The  latter  form  deserves 
to  be  more  widely  used  than  at  present  for  measuring  small  quantities 
of  water. 

The  dimensions  for  constructing  permanent  or  temporary  weirs  are 
given,  as  well  as  discharge  tables  calculated  for  various  heights  of  water 
by  the  ordinary  formulae. 

The  bulletin  closes  with  a  list  of  20  pubHcations  of  the  U.  S.  Depart- 
ment of  Agriculture  relating  to  irrigation. 
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10  -  Electrocultural  Experiments  in    Great  Britain  and  France.  —   i.  bl\ckm\n, 

V.  H.  and  Jorgknsen.  J.  (Imperial  College  of  Science  and  Technology),  The  Oveiiiead 
Hlectrical  Discharge  and  Crop  Production,  in  The  Journal  of  the  Board  of  Agriculture, 
Vol.  XXIV,  Xo.  I,  pp.  45-49,  figs.  5.  lyondon,  1917.  —  II.  JorGknsen  J., in  Tlie  Lleclrical 
Review,  pp.  452  and  454,  October,  1916;  pp.  199-501,  November  1916  ;  pp.  21-23,  July,  191 7, 
I,ondon.  —  III.  Angot  A.,  I'etit,  H.,  vSaGn'ier,  H.,  Mangin,  L.  and  Schribaux,  in 
Comptes  rendus  des  Seances  dc  VAcademie  d' Agriculture  de  France,  Vol.  Ill,  N"o.  37,  pp. 
1054-1062.   Paris,  1917. 

I.   —  The  account  of  experiments  carried  out  in  1916  at  lyincluden 
Mains  Farm,  Dumfries,  and  continuing  those  of  previous  years  (i).     The  | 
object  was  to  study  the  effect  of  the  overhead  electric  discharge  upon  crop  j 
production,  the  experimental  crop  being  oats. 

Description  and  Treatment  of  Selected  Area.  —  A  large  field  of  g  acres, 
which  had  in  the  past  given  uniform  crops,  was  selected ;  the  soil  was  a 
sandy  loam.  It  had  been  pastured  without  manure  for  the  3  previous 
years.  One  acre  was  chosen  as  the  electrified  area  ;  the  sides  of  the  rect- 
angular plot  measured  88  b}^  55  yds.  Two  half-acre  control  plots  were  chosen 
at  such  a  distance  from  the  electrified  plot  as  to  receive  practically  no  dis- 
charge. The  difficulty  of  confining  the  discharge  to  the  special  area  to 
be  electrified  was  much  reduced  by  keeping  the  wires  low  (2).  The  dis- 
tance of  the  control  plots,  together  with  the  low  position  of  the  discharge 
wires,  made  the  use  of  the  earthed  screen  of  wire  netting  previously  used 
to  prevent  the  spread  of  the  discharge  to  the  control  areas,  unne- 
cessary. 

The  overhead  discharge  was  applied  by  means  of  a  series  of  21  wires 
running  parallel  to  the  sides  of  the  rectangular  special  area.  The  wires 
were  about  4  ^  yds.  apart  and  supported  at  their  ends  at  about  7  ft.  above 
the  ground  (at  the  end  of  the  experiment,  the  wires  had  sagged  down- 
wards to  a  height  of  only  6  ft.).  One  end  of  the  wires  was  connected  to  the 
soil  and  the  other  to  the  secondary  circuit  of  an  induction  coil,  producing 
a  potential  of  about  90  000  volts  on  the  wires.  Two  ball  interrupters,  placed 
in  the  circuit,  gave  sparks  some  6  inches  long.  A  series  of  I/ODCE  valves 
were  introduced  to  reverse  the  current  (3) .  The  primary  circuit  of  the  induc- 
tion coil  received,  through  a  rotary  mercury  interruptor,  a  3-ampere  current 
at  50  volts,  as  in  preceding  years,  but  the  intensity  of  the  discharges  was 
much  greater,  the  wires  being  so  much  closer  together  (13  ^  ft.  against 


(i)  See  The  Journal  of  the  Board  of  Agriculture,  April,  1910,  p.  16  ;  January,  1912,  p.  862  ; 
October,  1913,  p.  582  ;  January,  1915,  p.  944  ;  and  October,  1916,  p.  671  {Authors'  note).  — 
For  an  account  of  the  1915  Experiments  at  lyincluden,  see  R.,  1916,  No.  1260.     {Ed.) 

(2)  JORGENSEN  and  Priestly  have  shown  {Journal  of  Agricultural  Science,  Vol.  VI,  Part  3, 
pp.  337-548.  1914)  that  when  the  wires  are  fixed  at  a  considerable  height  above  the  ground  the 
wind-may  carry  the  discharge  over  a  wide  area.  {Authors'  note).  —  This  article  was  summarised 
in  B.,  1915,  No.  17,  under  the  title:    The  Distribution  of  the  Overhead  Electrical  Discharge  i 
Employed  in  Recent  Agricultural  Experiments.    {Ed.) 

(3)  See  The  Electrical  Review,  October  and  November,  1916,  pp.  452,  454,  499-5oi. 


[10] 


TIIJ.AGE  AND   METHODS   OF   CULTIVATION 


.)0 


14  ft.  in  1915  and  19  ft.  in  1914),  as  well  as  nearer  the  soil  (7  ft.  against  10 
in  1915  and  14  in  1914)   (i). 

Effect  of  the  Discharge  on  the  Crop.  —  The  oats  were  sown  on  March 
27  and  appeared  above  ground  on  April  13,  the  discharge  being  started 
on  April  14.  By  May  t6,  there  was  a  marked  difference  between  the  elec- 
trified and  the  control  areas  ;  the  plants  which  had  received  the  discharge 
were  taller  and  of  a  deeper  green  colour  than  the  others. 

Measurements  were  taken  at  intervals  of  the  average  height  of  the 
plants  of  the  three  areas  ;  the  results  are  given  in  the  following  table  : 


Plots 


1 8th.  June 


25th.  June 


3rd.  July 


Electrified 
Control  I . 
Control    II 


19  1:1 
14  » 
12     « 


24  m 

19    )) 

18    » 


32  m 
21  )) 
20    »' 


Measurements  were  discontinued  after  July  3,  it  not  being  possible  to 

get   among  the   plants  without   damaging  them    The  effect  of  the  dis- 

iharge  was  clearly  visible  for  some  distance   round  the   electrified  area, 

or  the  height  of  the  crop  round  the  area  was  above  the  average,  gradually 

diminishing  with  increasing  distance. 

The  electrified  crop  was  markedly  taller  than  the  rest  of  the  field, 
as  is  well  shown  in  2  photographs,  taken  on  August  8. 

The  discharge  was  continued  until  August  17,  being  used  only  in  the 
daytime  and  discontinued  during  rain.  It  was  applied  for  848  hours  al- 
together during  the  season. 

Heavy  rain  storms  set  in  during  the  latter  part  of  August,  causing  con- 
siderable laying  of  the  heavy  electrified  crop  and  delay  in  cutting.  This 
led  to  failure  to  garner  the  whole  crop,  owing  mainly  to  loss  of  grain  before 
harvesting.  The  crop  was  cut  on  August  28  and  29,  carted  on  September 
II,  and  threshed  on  vSeptember  12.  The  yields  in  grain  and  straw  are 
given  below. 


Grain 

Straw 

ist  Quality 

2nd.  Quality 

Total 

Electrified  Area  (i    acre)    .    . 
Control  Area  I   (  y^  acre)  .    . 
Cmitrol  Area  II   (^   acre).    . 

I  942   1"J. 
630     » 
714     » 

695   lb. 
210      » 

210      II 

2  637    lb. 
840     » 
924     » 

4  924   lb. 
I  218     » 
I  401     » 

The  electrified  area,  as  compared  with  the  control  areas,  gave  an  in- 
creased yield  in  grain  of  49  per  cent.,  and  in  straw  of  88  per  cent.     If  the 


(i)  The  intensity  of  the  chirge  received  may  be  increased  by:  a)  lowering  the  wires; 
b)  reducing  the  distance  between  the  wires;  c)  reducing  the  thickness  of  the  wires.  The  wire 
used  was  siliciuni  bronze  of  gauge  24.  {Authors''  note) 
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weather  had  been  more  favourable,  the  yield  of  grain  would  have  been 
greater.  The  1915  results,  also  with  oats,  but  with  a  weaker  discharge, 
gave  30  per  cent,  increase  in  grain  and  58  per  cent,  increase  in  straw. 

Financial  Results.  —  Taking  current  prices  in  the  district  at  the  end 
of  September,  1916  (oats,  first  quality,  3s.  9^.  per  bush. ;  2nd.  quality  3s. 
i(^.-per  bush. ;  straw,  £  2  15s.  per  ton),  the  increased  value  of  the  crop  works 
out  (with  bushels  of  42  lb.)  at  £6  75.  per  acre. 

The  net  profit  is  rather  difficult  to  estimate.  The  apparatus  used  to 
produce  the  high-tension  current  was  inefficient,  not  being  such  as  would 
be  used  for  work  on  a  large  scale ;  for  every  100  watts  in  the  primary  cir- 
cuit only  10  or  12  watts  were  obtained  from  the  secondary  one.  Thus, 
with  an  efficient  apparatus,  the  same  cost  would  have  enabled  discharges 
to  be  made  over  a  much  larger  area 

In  addition,  current  supph'  from  a  power  station  was  not  available, 
so  the  supply'  was  obtained  from  a  small  dynamo  driven  by  a  petrol  engine. 
The  cost  of  the  current  used,  about  130  B.  of  T.  units,  when  calculated  at 
id.  per  unit,  only  works  out  at  115.  The  cost  of  a  large-scale  installation 
cannot  be  estimated  at  present,  but  the  profit  shown  above  would  permit 
of  a  heavy  expenditure  on  an  installation. 

Residual  E-ffect  of  Discharge.  —  A  new  and  important  aspect  of  the  prob- 
lem has  been  disclosed  by  the  discovery  that  the  application  of  the  dis- 
charge one  j^ear  may  increase  the  next  year's  crop.  The  field  in  which  the 
experimental  crop  was  grown  in  1915  was  sown  with  grass  and  clover  at 
the  same  time.  The  difference  between  the  crop  of  clover-hay  produced  in 
1916  on  the  electrified  area  of  1915,  and  that  on  the  non-electrified  area, 
was  very  obvious,  and  there  was  a  marked  increase  in  the  weight  of  the  crop 
produced  from  the  electrified  area.  Two  photographs,  taken  on  September 
15,  show  the  second  crop  of  clover  which  had  come  up  on  the  hay  stubble  ; 
the  first  crop  of  clover  hay  had  been  cut  in  July,  1916.  The  difference  in 
growth  on  the  two  areas  was  very  marked.  It  should  be  noted  that  this 
field  had  been  well  limed  before  sowing  the  oats.  This  question  of 
"  after-eft~ect "  will  be  investigated  in  future  experiments,  as  if  the 
electric  discharge  may  benefit  a  succeeding  crop,  its  agricultural  value  will 
be  greatly  enhanced. 

Problems  siill  needing  Investigation.  —  The  writers  conclude  that  the 
use  of  the  overhead  electric  discharge  is  not  sufficiently  investigated  as  to 
warrant  its  practical  adoption.  The  most  suitable  strength  of  discharge 
has  yet  to  be  ascertained,  as  well  as  the  most  economical  methods  of  pro- 
ducing the  necessary  high  tension  current.  There  also  remain  the  questions 
of  the  light,  humidity-  of  the  air,  nature  of  the  soil,  etc.,  to  be  studied. 

II.  —  An  account  of  other  electro-cultural  experiments  carried  out  in 
various  districts  of  England  in  191 6.  The  following  are  the  principal  re- 
sults : 

Strawberries.  —  The  electric  discharge  produced  an  increase  in  yield 
of  80  %  for  young  plants,  and  of  25  to  30  %  for  old  plants. 

Potatoes.  —  Increased  ^deld  of  20  to  50  %  bearing,  not  on  the  number 
of  tubers,  but  on  their  size. 
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Carrots,  Beets,  Tomatoes.  —  Increased  yield  of  from  25  to  50  %. 

Leguminous  Plants.  —  The  immediate  effect  of  the  discharge  was  some- 
what harmful  to  these  plants,  which  fix  atmospheric  nitrogen,  whilst  they 
benefited  from  the  after-effect  of  the  previous  year's  discharge,  as  was  seen 
above  for  clover. 

The  Electrical  Review  for  July  6,  1917,  describes  a  portable  outfit  con- 
taining all  the  necessary  apparatus  for  producing  discharges  over  an  area 
of  from  I  ^/a  to  2  Y2  acres.  The  maker  offers  to  supervise  the  installation 
personally  and  supervise  the  working  of  the  apparatus. 

III.  —  At  the  meeting  of  the  French  Academy  of  Agriculture  on  Novem- 
ber 28,  1917,  M.  Angot  descHfibed  Messrs.  Blackman  and  Jorgknsen's 
experiments,  as  well  as  other  trials  carried  out  in  England.  The  communi- 
cation was  followed  by  a  discussion,  summarised  below. 

■  M.  Petit  :  The  good  effect  of  the  electric  discharge  appears  to  be  due  to 
a  greater  mobilisation  of  the  elements  nece^ssary  to  plant-life.  If  the  legumin- 
ous plants  only  profited  from  it  the  second  year,  it  is  because  they  derive 
no  benefit  from  the  nitrification  of  nitrogenous  manures  during  the  first 
year  ;  in  fact,  they  suffer  from  excess  of  nitrogen.  In  continuing  these 
experiments  attention  should  be  paid  to  tliis  danger  :  in  using  the  soil, 
good  results  might  be  obtained  at  first,  but  negative  results  might  be 
obtained  after  some  years'  time. 

M.  Angot  :  The  authors  of  the  Lincluden  experiments  make  all  ne- 
cessary reserves  themselves.  It  is  not  the  soil  that  is  electrified,  for  the 
wires  aie  7  feet  above  the  ground  ;  the  discharges  act  directly  on  the 
plants. 

M.  H.  SagniER  :  The  question  of  the  agricultural  use  of  electricity  is 
not  new  to  France.  Several  sets  of  experiments  have  been  made  concerning 
the  action  of  electricity  on  plants.  Thus,  Grande au  carried  out  experi- 
ments in  a  metallic  cage  ;  a  professor  of  the  Agricultural  Institute  at  Beau- 
vais  invented  a  system  similar  to  a  lightning-conductor  and  which  gave  re- 
sults varying  from  good  to  mediocre. 

M.  ly.  Mangin  :  Many  attempts  have  been  made  in  France  to  utilise 
atmospheric  alectricity  ;  but  it  has  but  a  feeble  influence,  and  its  use  is 
limited,  while  in  the  experiment  iri  Great  Britain  powerful  currents  were 
used,  obtained  by  induction  coils,  which  is  very  different,  especially  in 
the  intensity  of  the  action  on  the  plants. 

M.  SCHRIBAUX  has  made  thousands  of  experiments  with  large  metalHc 
cages  ;  he  found  no  marked  difference  between  plants  growing  in  the  cages 
and  those  growing  outside ;  the  differences  found  seem  due  rather  to  experi- 
mental errors,  and  atmospheric  electricity  does  not  seem  to  have  produced 
any  noteworthy  effect  on  the  Gramineae  experimented  with.  The  poor  re- 
sults obtained  in  previous  attempts  were  probably  due  to  the  agriculturist's 
lack  of  electrical  knowledge  and  the  physicist's  lack  of  agricultural  know- 
ledge.    The  two  experts  should  combine  their  efforts. 

Finally,  M.  Angot  considers  that  previous  experiments  cannot  be  com- 
pared with  those  made  recently  in  Great  Britain.  In  using  atmospheric 
electricity  only  a  feeble  potential  is  obtained ;  the  current  only  increases 
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by  30  or  40  volts  per  yard  of  elevation ;  when  the  wires  are  placed  from  12 
to  16  ft.  above  the  soil,  less  than  150  to  200  volts  are  obtained.  On  the 
ether  hand,  industrial  currents  producing  up  to  90  000  volts  were  used  in 
the  trials  in  Great  Britain,  so  no  comparison  whatever  can  be  made  be 
tween  the  two  procedures.  Plants  sheltered  under  a  cage  are  simply  sub- 
mitted to  the  action  of  atmospheric  electricity,  which  also  influences  the 
plants  outside  the  cages,  but  the  difference  is  very  small.  At  a  few  inches 
from  the  ground,  the  difference  of  potential  between  air  and  soil  does  not 
exceed  a  few  dozen  volts  ;  this  would  explain  the  contradictory  results 
obtained  by  M.  Schribaux. 

II  -  The  Cultural  Methods  Applied  to  Winter  Wheat  in  the  Great  Plains  Area,  U. 

S.  A.  —  Chilcott,  E.  C,  Cole,  John  S.  and  Kuska,  T.  B.,  in  United  States  Department 
of  Agriculture,  Bulletin  No.  595,  36  pp.  19  tables.    Washington,  October  11,  1917. 

The  Office  of  Dry  lyand  Agriculture  of  the  U.  S.  Department  of  Agricul- 
ture began  field  work  in  the  investigation  of  methods  of  crop  production  in 
the  "Great  Plains  area  in  1906.  In  1916,  24  Agricultural  Stations  were  oc- 
cupied with  experiments  in  crop  production. 

The  bulletin  analysed  compares  the  returns  obtained  with  different 
methods  of  cultivating  winter  wheat,  using  for  the  purpose  the  restilts  of 
75  annual  cultural  experiments  carried  out  on  1137  plots  by  13  Stations  (i) 
which  had  made  cultural  experiments  for  a  period  of  at  least  4  years. 

The  area  covered  by  these  investigations  consists  of  about  400  000 
square  miles  of  territory.  It  includes  the  western  portions  of  North  Dakota. 
South  Dakota,  Nebraska,  Kansas,  Oklahoma,  and  Texas,  and  the  eastern 
portions  of  Montana,  Wyoming,  Colorado  and  New  Mexico.  These  experi- 
ments supplied  a  large  number  of  details  which  are  summarised  in  the  bul- 
letin, so  as  to  give  only  the  most  general  and  most  important  results. 

After  examining  the  results  of  the  experiments  of  the  13  Stations,  each 
of  which  is  considered  separately,  the  writers  came  to  the  following  conclu- 
sions : 

None  of  the  cultural  methods  investigated,  when  applied  to  winter 
wheat,  can  overcome  extremely  unfavourable  climatic  conditions.  It  is 
only  in  the  case  of  rainfall  deficit,  that  the  cultural  methods  under  investi- 
gation have  shown  important  effects  upon  yields. 

Reducing  the  cost  of  production  has,  in  most  cases,  proved  a  more  im- 
portant factor  in  determining  profits,  than  increasing  the  yields  by  cultural 
methods. 

The  average  difference  in  yields  between  early  (deep  :  8  inches),  and 
late  (shallow :  4  inches),  ploughing  is  i  bushel  per  acre.  At  most  Stations, 
the  difference  is  small,  while  at  others  the  advantage  of  one  over  the  other 
depends  on  the  season. 

The  preparation  of  the  ground  after  harvest  :  furrowing  with  a  lister, 
and  levelling  the  ridges  preparatory  to  seeding,  have  resulted  in  an  average 
increase  of  0.9  bushel  per  acre  over  early  ploughing  and  2.2  bushels  per 


(i)  See  A'.  April,  1917,     No.  328.  (Ed.) 
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acre  over  late  ploughing.  As  it  is  a  cheaper  method  of  preparation  than 
ploughing,  it  has  consequently  been  more  profitable. 

SubsoiHng  has  increased  the  3delds  over  ploughing  without  subsoiling 
at  5  Stations  out  of  the  lo  at  which  it  has  been  studied.  In  the  other 
Stations,  this  method  has  been  the  least  remunerative. 

Disked  maize  ground  has  given  consistently  high  yields.  This, 
together  with  the  low  cost  of  preparation,  has  resulted  in  this  method 
showing  the  highest  net  returns  of  any  of  the  methods  at  all  the  ii 
stations  where  it  has  been  tried,  except  at  Huntley  and  AmariUo. 

Summer  tillage  has  given  the  highest  average  yields  of  an}^  method  un- 
der trial.  However,  on  account  of  its  high  cost,  due  to  extra  labour  and 
alternate-year  cropping,  it  has  not  netted  the  highest  returns,  except  at 
Huntley. 

Green  manuring  is  the  most  expensive  method  under  investigation. 
It  has  given  the  smallest  net  returns  of  am''  of  the  methods  at  all  the  sta- 
tions, except  Huntley,  where  the  profit  from  it  is  slightly  greater  than  from 
either  autumn  ploughing  or  subsoiling. 

12  -  Method  of  Rice-Growing  in  Uncultivated  Rice-Fields,  in  Italy.  —  See  .Nro.  37  of 

this  Review. 

13  -  Improved  Method  of  Sugar  Cane  Cultivation,  in  Salvador.  —  See  No.  46  of  this 

Review. 

14  -  The  International  Trade  in  Fertilisers  and  Chemical  Products  Employed  in  manures 

Agriculture  (Half-Yearly  Review)  (i).   — ■  Bulletin  of  Agricultural  and   Commercial       and  manuring 

Statistics.  Year  VII,  No.  9,  p.  731-786.  International  Institute  of   Agriculture,  Bureau 

of  Statistics.  Rome,  September,  191 7. 

This  Review  comttrises  nearly  sixty  pages,  with  a  great  number  of  data, 
either  official  or  from  trustworthy  authorities.  Separate  headings  are  devoted 
to  each  oi  the  principal  fertilisers  {phosphatic,  potassic  and  v.itrogfnous)  and 
chemical  products  employed  in  agriculture.  The  more  important  data  are 
given  below. 

I.  '    The  world's  production. 

Natural  phosphates.  —  The  production  of  natural  phosphates   in  the  >' 
United  States,  after  having  undergone  some  decrease  in  1914,  was  in  iqi  5  only 
about  one-half  of  that  of  191 3  but  recovered  somewhat  in  191 6.     According 
to  data  supplied   by   producers,  the  aggregate  of  natural  phosphates  sold  in 
the  United  States  in  ig^i  was  2  014  196  tons,  against  i  865  123  tons  in  191 5. 

Florida  has  produced  47  843  tons  of  rock  phosphate,  and  i  492  327  tons 
of  pebble.  The  small  extent  of  production  of  the  first  mentioned  will  be 
noticed,  having  declined  since  igi.',,  from  a  total  of  nearly  500  000  tons 
in  1913. 

The  figures  from  South  CaroUna,  continuously  on  the  decline,  afford  only 
53  898  tons,  less  than  half  the  production  in  1913. 

The  production  of  Tennessee  and  Arkansas  for  191 6  is  369  951  tons  of 
brown  rock  phosphate  and  48  447  tons  of  blue  grey  phosphate,  making  a  total 
of  418  398  tons. 

This  total  inclirdes  a  small  quantity  of  brown  rock  phosphate  from 
Kentucky  and  shews  a  decided  increase  on  the  figures  of  1913. 


(j)  See  R.  January,   1917,  No.   13.    {I'd-) 

[11   14] 


3(8  MANURES   AND   MANURING 

In  the  western  states  only  Utah  and  Wyoming  contribute  to  the  productit 
of  rock  phosphate,  as  Idaho  has  now  ceased  to  produce.  The  quantity  froi 
those  two  vStates  was  i  730  tons  in  191 6,  less  than  half  that  produced  in  191 5. 

Makers  of  fertihsers  claim  that  the  price  of  phosphatic  fertihsers  shou' 
show  a  much  greater  increase  than  that  of  the  rough  phosphate,  and  that  tl: 
rise  is  required  in  order  to  meet  the  enhanced  price  of  the  sulphuric  acid  require 
in  the  preparation  of  fertilisers.  It  is  anticipated  that  the  improvemei 
in  the  manufactured  quantities  of  natural  phosphates,  manifest  in  191 6,  wi 
continue  during  191 7. 

The  production  of  Egypt  in  191 6,  amounting  to  125  008  tons,  shows 
decided  advance  on  that  oi   191 5,  and  this  also   apphes  to  Tunis.     On  th 
other  hand  the  data  from  the  Dutch  West  Indies  and  the  French  settlement 
in  Oceania  indicate  a  marked  decline. 

The  subjoined  table  contains  the  principal  numerical  data  recently  t 
hand  with  regard  to  this  subject.  These  data  appear  in  the  re^dew  publish© 
by  the  International  Institu.te  of  Agriculture  in  Rome. 

1916  1915  19J4  1913 

Nntural   phosphates  —  —  • —  — 

—  thousjiuds  of  metric  tons 

Spain     ....  14  9  8  4 

United  States  .  2.014  1.865  2.778  3-i6i 

Dutch  Antilles.  i|  29  15  36 

Algeria      .    .    .  (a)    380  165  226  461 

Egypt    ....  125  83  72  104 

Tunis     ....  1-695  1-389  1-444  2.285 
French    islands 

in  the  Pacific  {b)      27  72  73  82 

(a)  Shipments.  —  (b)  Shipments  of  the  first  nine  months. 

Basic  Si,ag.  —  It  is  an  exceedingly  difficult  matter  to  prepare  an  interna 
tional  table  with  regard  to  basic  slag,  in  present  circum-stances.  The  productiot 
of  Germany  in  the  first  ten  months  of  191 6  was  1592  thousands  of  tons,  as 
compared  with  2  500  in  1913.  Production  of  this  commodity  has  alsc 
decreased  considerably  in  all,  other  covmtries. 

Superphosphate  of  i.ime.  —  The  International  Institute  of  Agriculture 
has  pubhshed  the  following  summary  : 

Superphosphate  of  lime  1916  1915  1914  1913 

Spain  .... 
France  .... 
Great  Britain  . 

Italy 

United  States  . 

Potash  saxts.  —  The  German  distribution  department  for  production 
of  potash  has  fixed  the  following  aggregate  for  the  year  191 7: 

Germany  .    .    .     762  250  tons  of  pure  potash 
Other  countries    155  200  «  » 

Total  ...     918  450 


thousands 

of  metric  tons 

315 
350 

194 

600 
685 

220 
1.600 

225 

1.920 

820 

848 

913 

2  533 

906 

3785 

972 

2348 

The  deliveries  of  German  potash  salts  in  191 6  reached  a  total  of  883  696 
tons  of  pure  potash,  against  680005  tons  in  1915,  903  988  in  1914,  and 
I  no  370  tons  in  191 3.  The  considerable  increase  in  the  production  of  191 6 
as  compared  with  that  of  191 5  is  explained  bv  the  fact  that  the  requirements 
of  German  farmers  have  been  better  distributed  over  the  whole  year,  and 
were  consequently  more  uniformly  met. 

The  production  of  potash  salts  in  the  United  States  in  191 6  was  estimated 
at  32  422  metric  tons  of  products  with  an  average  of  aboiit  7  %  of  potash, 
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representing  a  production  of  potash  amounting  to- 8  818  tons.  This  is  very 
nearly  ten  times  the  production  of  1915,  but  no  more  than  one-twentieth  of  the 
normal  consumption  of  potash  in  the  United  States. 

Nitrate  of  Soda.  —  The  production  of  the  Chilean  nitrate  beds  in  the 
first  half  of  191 7,  was  very  nearly  equal  to  that  of  the  corresponding  period  in 
1916  ;  being  i  482  122  metric  tons  in  1917  and  i  488  792  in  1916.  In  fact  after 
an  interval  of  a  year  and  a  half  a  production  analogoiis  to  that  of  peace  times 
has  again  been  attained.  In  the  first  half  of  1915  a  niininmm  was  estabhshed 
on  a  production  of  about  600  000  tons.  The  stocks  on  30  June  have  never 
been  so  large  as  as  those  of  this  year,  on  the  Chilean  coast. 

They  amounted  to  936  235  tons,  while  they  were  919  102  tons  at  the 
same  date  in  1916,  about  850  000  tons  in  191 5  and  775  000  tons  in  1914.  In 
previous  years  the  figures  were  still  more  moderate.  The  reason  for  this 
abnormal  increase  of  stocks  must  be  sought  in  the  fact  that,  while  production 
totals  shew  little  change,  the  shipments  to  European  and  American  markets 
have  been  much  hampered  by  ihe  lack  of  tonnage  and  by  the  consequent 
enhancement  of  freight  rates.  These  shipments  represent  during  the  first 
half  of  1917  a  total  of  i  230947  tons  against  i  356629  tons  in  1916,  say 
125  082  tons  less  in  191 7. 

These  figures  are  however  much  larger  than  those  of  the  first  half  year 
of  1 91 5  wliich  only  reached  834  376  tons. 

Sulphate  of  ammonia.  — •  A  production  of  700  000  tons  of  sulphate  of 
ammonia  was  expected  in  Germany  for  191 6,  while,  according  to  the  most 
recent  available  data,  the  quantity  for  1915,  was  549  000  tons. 

Owing  the  to  enormous  demand  for  steel,  both  for  European  countries  and 
for  American  foundries,  and  the  fact  of  the  production  of  ammonia  being 
based  on  the  metal  requirements,  the  production  of  sulphate  in  the  United 
States   has   greatly  increased  since  191 4. 

In  1 91 6  this  production  of  amiuonia,  reckoned  in  sulphate,  was  about 
294  838  metric  tons,  or  47.7  %  more  than  in  1915.  The  increase  is  still 
clearer  when  the  data  are  compared  with  those  of  191 4,  when  the  production 
was  only  166.016  tons. 

For  191 7  the  American  production  of  ammonia  is  estimated  at  400  000  tons, 
reckoned  in  sulphate  ;  and  the  capacity  for  production  in  191 8  may  reach  at 
least  500  000  tons. 

The  Japanese  production  of  sulphate  of  ammonia  is  also  continuously 
increasing.  While  in  1914  it  scarcely  exceeded  16  000  tons,  it  reached  31  824 
in  1915  and  in  1916  the  total  became  28  203  tons.  For  1917  the  estimate  is 
50  802  tons,  and  some  people  predict  a  total  of  60  000  tons.  This  increased 
production  is  due  to  the  same  causes  that  have  influenced  the  output  in 
America. 

The  subjoined  table  summarises  the  information  published  by  the  Institute 
of  Agriculture  with  respect  to  production  of  sulphate  of  ammonia  from  191 3 
to    1916. 

Sulphate  of  ammonia  1916  1915  191-4  1913 

thousands  of  metric  tons 


vSpain     .    .    . 
France  .    .    . 

18 
25 

■16 
42 

16 

15 
74 

Great  Britain 
Netherlands 

445 
4 

433 
5 

435 
5 

439 
7 

Russia   .    .    . 
United  States 
Japan    .    .    . 
Aust-ralia  .    . 

33 
295 

38 

7 

16 

227 
32 

7 

17 

166 

16 

6 

14 
177 

8 
5 

Cyanamide  of  calciuin 

1.  — AlthouE 

di  some  authorities  es 

timate 

production  of  cyanamide  in  191 5  and  191 6  at  an  aggregate  of  600  000  metric 
tons,  others  do  not  reckon  it  at  more  than  400  000.     We  have  adopted  the 
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500 

500 

36 

24 

24 

24 

24 

7 

TOO 

80 

7 

7 

20 

25 

16 

15 

9'70 

1^25 

/ 16 

15 

22 

18 

18 

29 

12 

7 

7 

64 

64 

64 

48 

24 

24 

7 

7 

figure  of  500  000  tons  thus  indicated  as  this  appears  to  us  not  far  from  the 
reahty.  The  American  consular  reports  consider  that,  besides  this  production 
of  cyanamide,  Germany  will  recover  in  191 7  nearly  500  000  tons  of  ammonia, 
by  the  aid  of  the  Haber  process,  which  represents,  for  that  country  alone,  a  total 
of  nitrates  extracted  from  the  atomosphere,  equal  to  200  000  tons.  If  to  this 
are  added  the  140  000  tons  of  nitrates  represented  by  the  700  000  tons  of 
sulphate  of  ammonia  expected  in  191 7  for  that  country,  we  find  for  Germany 
an  available  aggregate  of  340  000  tons  of  nitrate,  if  we  estimate  the  production 
of  cyanamide  in  191 7  as  equal  to  those  of  191 6  and  191 5. 

There  is  nothing  ofiicial  in  connection  with  these  figures. 

Nor  is  there  any  other  coimtry  which  provides  oificial  data  as  to  the 
present  production  of  cyanamide,  and  this  may  be  readily  understood,  since 
the  whole,  or  very  nearly  the  whole,  of  the  nitrogenous  products  of  this  class 
are  reserved  for  war  work.  In  the  subjoined  table  we  have  embodied  the 
estimate  as  to  capacity  for  production  of  cyanamide  that  are  made  by  experts 
in  this  question  and  published  by  the  Institute  of  Agriculture. 

Cyanamide  of  calcium  1916  1915  1914  1913 

thousands  of  metric  tons 

Germany  .... 
Austria-Hungary . 

France  

Italy  .    . 
Norway 
Sweden 
Switzerland 
Canada .    .    . 
United  States 
Japan    .    .    . 

World's  total   .         981  770  193  155 

SuxPHUR.  —  The  Italian  production  of  raw  sulphur  during  the  first  half 
of  1 91 7  is  officially  estimated  at  100240  metric  tons,  against  269374  ^^^ 
558  107  tons  respectively  for  the  complete  years  1916  and  1915. 

Almost  the  whole   of   the   sulphur   produced   in   the   United   States     at 
present  comes  from  deposits  in  Louisiana  and  Texas,  but  deposits  that  have  i 
been,  or  might  be  productive,  are  known  in  Wyoming,  Nevada,  Utah,  CaUfornia, 
Colorado,  Oregon  and  Alaska. 

The  production  of  1915  and  191 6  has  not  been  officially  estimated. 
Some  authorities  on  the  question  reckon  that  theUnited  States  have  consumed 
about  900  000  tons  of  sulphur,  as  compared  with  300  000  tons  in  191 3.  It 
is  expected  that  the  demand  in  the  States  will  attain  i  200  000  tons  in  1917, 
and  may  probably  grow  to  1.600.000  tons  in  191 8  if  the  war  continues. 

The  subjoined  table  contains  the  numerical  data  of  impor  tance  taken 
from  the  summary  made  with  regard  to  this  product  by  the  Institute  of 
Agriculture  : 

Sulphur  .1916  1915  1914  1913 

thousands  of  metric  tons 

Spain     .    :    .    .  II  10  8  7 

Italy 269  35S  378  386 

United  {States  .  —  (a«  381  381  317 

Japan    ....  93  61  60  49 

Other  countries  (6)      30  50  50  50 

(a)  I^ouisiana  only.  —  (6)  In  round  numbeis. 

SuivPHATE  OF  COPPER.  — ■  Subjoined  are  the  items  of  information  pubhshed 
by  the  Institute: 
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Sulphate  of  copper  1916  1915  1914  1913 

thousands  of  metric  tons 

Spain     ....  8  i  o  o 

France  ....  27  16  21  26 

Great  Britain  .  39  66  69  77 

Italy 48  41  31  44 

TTnited  States  .  (a)  6  19  14  25 

(a)  Production  of  the  American  Smelting  and  Refining  Company  only. 

II.  —  Fiiteriiatlonal  trade. 

Owing  to  the  prolongation  of  the  war  the  extent  of  international  trade  in 
the  products  under  review  is  considerably  diminishing,  with  the  exceptions  of 
exports  of  nitrate  of  soda  from  Chili,  and  of  occasional  business  in  other  articles. 
This  reduction  is  consequent  on  the  scarcity  of  tonnage  and  on  the  resulting  very 
high  freights,  together  with  the  restrictions  and  prohibitions  of  export  imposed 
by  the  Governments,  owing  to  the  more  or  less  important  use  of  these  products 
in  manufacture  of  munitions. 

As  regards  the  United  States,  the  nitrate  trade  continues  very  active, 
whilst  for  European  destinations  there  is  a  decided  tendency  towards  decrease. 

III.  -  -  Wholesale  prices. 

Prices  for  fertihsers  have  on  the  whole  continued  to  advance  during  the 
first  eight  months  of  191 7  and  for  some  products  the  rise  has  been  quite  as 
pronounced  as  in  the  same  period  of  191 6.  The  enhancement  in  sulphur  has 
been  quite  a  considerable  one. 

Quotations  on  the  more  important  markets  for  the  chief  products  have 
been  as  follows  : 

Average        Average  Average  Average 

-                    of  of  of  the  first  _ 

January  July  half   of 

1916                1917  1917  igi7 

in  gold  francs  per  quintal 

Chlorate  of  potash  : 

London .  138  140  149  154 

New  York 207  224  193  218 

Sulphate  of  potash: 

Ivondon 146  149  i6i  162 

New  York 163  150             .    150  150 

Nitrate  of  soda  : 

Valencia 49  57  67  61 

Paris 40  48  67  57 

Genoa 44  58  104  71 

Liverpool 44  ;o  62  57 

New  York 37  38  49  43 

Sulphate  of  ammona : 

Valencia 57  79  134  no 

■Paris 51  56  77  64 

Genoa 51  48  83  52 

Hull 43  46  53  48 

New  York 43  53  71  6i 

Raw  sulphur: 

London 23  29  31  35 

Licata  (Sicily) 13  18  26  20 

New  York 17  18  23  22 

Sulphate  of  copper : 

Valencia 190  158  183  169 

Frendi  Atlantic  ports 127  138  200  159 

London 130  161  154  156 

Genoa " 144  n.  q.  103  103 

New  York * 187  146  114  120 

Note :  n.  q.  =  no  quotation. 

In  addition  to  the  above  mentioned  data,  which  summarise  only  a  small 
portion  of  the  review  made  by  the  International  In.stitute  of  Agriculture  of 
Rome,  there  will  be  found  in  that  review  some  interesting  particulars  as  to 
sulphate  of  copper  in  France,  and  the  con.sumption  of  fertilisers  in  France  and 
in  the  United  States,  etc. 
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15.  -  The  Fertilising  Value  of  some  Household  Wastes.  —  browning,  p.  k.,  in  jvumai 
of  Industrial  and  Engineering  Chemistry,  Vol.  9,  No.  11,  p.  1043.  Easton,  Pa.,  Novem- 
ber, 1917. 

This  paper  gives  the  analyses  of  the  ash  of  certain  household  wastes, 
carried  out  with  a  view  to  establish  the  results  which  may  be  obtained  bj^ 
burning  in  an  improvised  incinerator  under  ordinary  household  conditions. 

KjO  P^Oe  KjO  P2O5 

Ash  per  cent,    per  cent.  Ash  per  cent,  per  cent. 

Banana  stalk 49.40  2.34  Cucumber  skins     ....  27.20  11.28 

Banana  skins 41.76  3.25  Stringbean     strings     and 

stems 18.09  4-99 

Grape  fniit  skins    .    .    .  30.60  3.58        Tea  leaf  ash 0.44  1.60 

Orange  skins 27.00  2.90  Coffee  beans  (dried),   .    .  0.67  0.36 

I.,emon  skins 31.00  6.30  J,anib-chop  bone  a.sh   .    .  1.62  26.60 

Apple  skins ii.74  3.08  Burned  egg  shells.    -    .    .  0.29  0.43 

Cantalonpe  rinds.    .    .    .  12.21  9.77         Tobacco 16.81  2.57 

Raw  white  potato  skin.  27.50  5.18  Peanut  shell  ash  ....  6.45  1.23 

Boiled  sweet  potato  skin  13.89  3.29         Peach  stones 6.04  3.25 

Pea  pods 9.00  1.79         Peach  skins 30.76  6.31 

16.  -  Fertilising  Value  of  Waste  Cabbage  Leaves,  in  Holland.—  See  No.  65  of  this  Review. 

17.  -  Fertilising  Value  of  Cider  Residues.  —  See  No.  68  of  this  Review. 

18  -  Awards  for  the  Location  of  Workable  Phosphatic  Deposits,  in  Germany.  —  i. 

Bereitstollung  von  P'undprSmien  fur  abbauwlirdige  Phosphatlager,  in  KunstdUnger-  Put- 
ter mitt  el- Lei  m- it  nd  Oel- tind  Fett-Zcifiing,  Year  II,  !Sio.  16,  p.    109.     Berlin,  191 7.  —  II. 
Bereitstellung   von   Fundpramien  fiir   abbauwiirdige  Phosphatlager,   Veroffentlichimgen 
des  Preussischen  lyandwirtschaftsministeriums.     Ibid.,  No.   9,   p.    127. 
The   phosphatic  manure  requirements  of   German    agriculture  were 
satisfied  in  peace  times  chiefly  by  superphosphates  prepared  with  imported 
phosphates  and  by  basic  slag.     The  production  of  the  latter  has  diminished 
a  little  during  the  war,  and  the  imported  phosphates  can  only  be  replaced 
in  part  by  those  from  northern  France  and  Belgium  and  by  the  re-opening 
of  the  Lahn  (Nassau^  mines  (i),  carried  out  by  the  War  Society  for  Phos- 
phates. 

By  the  use  of  new  methods  it  is  now  possible  to  work  phosphatic  rocks 
which  previoush'  were  not  utilisable  for  the  production  of  fertilisers.  Never- 
theless, in  order  to  maintain  German  agricultural  production  at  a  norm- 
al level,  a  larger  quantit}^  of  phosphatic  manure  is  required.  In  order 
to  obtain  this,  awards  to  the  amount  of  100  000  Mark  (i  Mark  —  11  ^/^  d. 
at  par)  have  been  offered  for  the  location  of  new  phosphate  deposits  and 
for  their  study,  either  within  the  German  Empire  or  in  the  occupied  terri- 
tories in  the  east.  The  funds  for  these  awards  have  been  supplied  by  the 
Prussian  State,  the  German  Agricultural  ^Societ3^  the  Union  of  Manufac- 
turers of  Chemical  Manures,  and  the  "  Rhenania  "  (Aachen)  Factorj^  of 
Chemical  Products.  All  information  with  regard  to  new  deposits  must 
be  addressed  to  the  Prussian  Department  of  Agiiculture,  Office  for  Raw 
Materials.  If  the  deposits  are  v^orked  the  informant  will  receive  a  bonus 
per  ton  of  mineral  extracted. 

(1)  See  Bureau  of  agricultural  Intelligence  and  Plant  Diseases,  Production  and 
Comwnption  of  Fcrtilicrrs  in  the   World,  ?.n<l.  ed.,  p.  9.     K.onie,  loi  |.   (Ed.) 

[IS-I81 


MANURES   AND   MANURING  43 


19  -  The  Collection  of  Kelp  in  the  United  States  for  Potash  Production. —  4  mem «» 

Machinist,  Vol.  47,  No.  14,  pp.  599-J600,  figs.  2.     I<ondoji,  November  17,  191 7. 

Various  companies  are  now  gathering  kelp  for  potash  production,  along 
the  Pacific  coast  from  lyos  Angeles  to  San  Diego. 

The  potash  produced  costs  more  than  that  imported  before  the  war 
from  Germany.  It  remains  to  be  seen  whether  the  cost  of  production  can 
be  sufficiently  reduced. 

The  foliage  of  the  kelp  floating  on  the  surface  of  the  water  is  gathered 
as  it  contains  most  potash.  lyarge  barges  are  used,  one  end  being  fitted 
with  a  conveyor  equipped  with  knives  like  those  of  mowing  machines. 
These  knives  vary  from  10  to  16  ft.  in  length,  and  are  of  triangular  shape. 
The  conveyors  are  sometimes  fitted  with  side  knives  to  clear  the  kelp  com- 
pletely and  make  it  easier  for  it  to  be  moved  by  the  conveyor.  These  knives, 
as  well  as  the  conveyors,  are  run  by  chain  from  a  small  gasoline  engine  in 
the  barge. 

The  conveyor  is  lowered  into  the  water  to  the  desired  depth,  usually 
about  4  to  6  feet.  Below  this  the  kelp  contains  less  potash,  and  it  is  also 
more  difficult  to  handle.  The  barges  are  usually  towed,  though  some  are 
motor  driven.  The  power  required  is  very  small  as  they  only  move  at  the 
rate  of  about  2  miles  an  hour.  The  barges  cost  about  $  65  000  each  and 
vary  greatly  in  capacity  ;  some  can  gather  60  tons  an  hour  while  others  only 
handle  300  tons  in  24  hours.  In  calm  weather  the  kelp  is  gathered  at  a 
distance  of  2  or  3  miles  from  shore.     About  3  crops  a  year  are  gathered. 

The  kelp  contains  about  seven-eighths  water  and  21  to  22  tons  of  wet 
kelp  give  i  ton  of  ash.  The  ash  yields  about  32  %  of  potash,  or  about  4  % 
of  the  weight  of  the  wet  kelp. 

20  -  20  %  Potassium  Salt  as  a  Fertiliser.  ~  Vi\n  Stork,  D.  (Rijkslandbonwproefstation 
te  Maastricht.),  in  Verslagen  van  Landbouwkundige  Onderzoekingen  dey  Rijkslandbnmf- 
proefstafions,  No.  XX,  pp.  s.-^-is.     The  Haj^ne,  1917. 

Since  1910  the  40  %  potassium  salt  for  fertilisers,  largely  used  in  Hol- 
land, was  imported  from  Germany. 

After  the  war  the  importation  was  reduced  to  limited  quantities  of 
a  20  %  salt.     The  analysis  of  typical  samples  of  this  product  showed  the 

20  %  salt,  like  the  40  %  one,  to  be  composed  chiefly  of  potassium  and 
sodium  chloride  with,  for  example,  as  much  as  50  %  of  carnalite  (double 
chloride  of  potassium  and  magnesium),  or  large  quantities  of  kieserite 
(magnesium   sulphate). 

21  -The  Effect  of  Different  Methods  ef  Inoculation  on  the  Yield  and  Protein  Content 

of  Alfalfa  and  Sweet  Clover.  —  Arny,  a.  C.  andTATCHER,  R.  W.,  in  the  journal  of  the 
American  Society  of  Agronomy,  Vol.  7,  p.  172-185  ;  Vol.  9,  p.  127-137.  Washington,  1915, 
and  1917. 

The  experiments  described  were  carried  out  during  the  season  1914 
and  1915  in  order  to  study  the  effect  of  different  methods  of  inoculation  on 
the  yield  and  chemical  composition  of  alfalfa  and  sweet  clover,  during  con- 
secutive seasons  in  three  different  plots. 

The  data  collected  refer  to  :  —  i)  the  weight  and  protein  content  of 
three  successive  cuttings,  during  each  of  the  two  years,  on  14  plots  of  in- 
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ociilated  alfalfa  and  9  uninoculated  control  plots  ;  2)  the  weight  and  protein 
content  of  one  year's  harvest  on  2  plots  of  inoculated  sweet  clover,  and  3 
uninoculated  plots  ;  3)  analyses  of  the  aerial  parts  and  roots  of  2  consecu- 
tive alfalfa  harvests  and  2  consecutive  sweet  clover  harvests  on  3  inoculated 
and  uninoculated  plots  of  i  square  yard  respectively. 

The  results  show  that,  in  the  experimental  plots,  inoculation  at  the 
time  the  grain  is  forming  causes  a  marked  increase,  at  the  first  harvest, 
in  the  unit  yields  in  dry  matter  and  in  protein  content  as  compared  with 
the  results  obtained  on  the  uninoculated  plots.  During  the  following  season 
(2nd.  harvest),  the  differences  are  less  marked,  and  disappear  almost 
completely  the  following  year  owing  to  the  rapid  propagation  of  the  bacteria 
inoculated  on  the  uninoculated  plots. 

The  inoculation  of  either  alfalfa  or  sweet  clover  with  soil  from  plots 
on  which  both  had  done  well  had  a  similar  effect ;  and,  from  an  experimental 
point  of  view,  better  results  were  obtained  with  the  inoculated  soil  than 
with  the  commercial  cultures  used.  lyiming  with  5  ^  bushels  of  crushed 
lime  per  acre  during  the  formation  of  the  grain  slightly  increased  the  effects 
of  inoculation. 

Amongst  these  effects  was  also  considered  that  of  giving  the  plants 
a  greater  capacity  for  utilising  the  mineral  fertilising  elements  of  the  soil, 
in  so  far  as  an  increased  harvest  causes  a  greater  loss  of  potash,  phosphoric 
acid  and  lime  from  the  soil .  Anpther  effect  of  inoculation  is  that  the  plants 
inoculated  can  form  a  slightly  larger  quantity  of  dry  matter  with  a  given 
quantity  of  mineral  fertilising  elements. 

22  -  Isopyrum   fumarioides,  A  New   Hydrocyanic  Acid-Containing  Plant.  — 

JVIiKANDE,  Marcel,  in  Coniptes  rendns  des  Seances  de  I' Academie  des  Sciences,  Vol.  CI<XV, 

No.  21,  pp.  717-71S.     Pari-^,  November  19,  1917. 

In  Isopyrum  fumarioides  L.,  a  native  of  Siberia,  grown  in  the  lyan- 
taret  Alpiiie  Garden,  was  found  a  substance  which,  under  the  influence 
of  an  enzj^me,  acting  in  a  similar  way  to  emulsine,  and  also  contained  in 
the  plant,  decomposes  giving,  among  other  products,  hydroc3^anic  acid. 
An  estimation  by  the  method  of  Fordos  and  Gelis,  in  the  month  of  Au- 
gu.st,  showed  100  gm.  of  fresh  plants  in  full  flower  and  even  almost  in,  fruit, 
to  contain  0.249  S'^-  ^^  hydrocyanic  acid.  This  result  places  the  plants 
among  those  most  rich  in  cyanic  products. 

In  a  previous  note  (Comptes  rendns  de  la  Socieie  de  Biologie,  November 
22,  1913),  the  author  drew  attention  to  the  presence  of  hydrocyanic  acid 
in  Isopyrum  thaliciroides  I^.,  which  contained  0.042  gm.  per  100  gm.  of 
fresh  plant. 

23  -  The  Influence  of  Aeration  of  the  Nutrient   Solution  in  Water  Culture  Experi- 

ments, Remarks  on  the  Water  Culture  Method.—  stiles,  w.  and  jorgensen,  j., 

in  New  Phytologisf,  Vol. 'K.YI,'^os.  S-g,  pp.  181-197,  bibliographyof  11  works.  London, 
Oct. -Nov.,  1917. 

The  writers  emphasize  the  complexity  of  problems  of  water  cultures, 
and  endeavour  to  illustrate  it  especially  in  relation  to  aeration,  having  ob- 
tained similar  results  of  those  of  HalIv,  Brenchlky  and  UndERWOOP  in 
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relation  to  the  increase  in  growth  of  barley  resulting  from  aeration  (i)  ; 
on  the  other  hand  with  buckwheat  a  result  was  obtained  similar  to  that  of 
Free,  who  found  no  benefit  to  result  from  aeration.  It  does  not  follow, 
however,  that  the  same  result  would  be  obtained  under  all  conditions  of 
experiment.  It  is  very  likely  that  there  are  conditions  in  which  aeration 
would  produce  no  effect  on  the  rate  of  growth  of  barley,  or  which  would 
increase  the  rate  of  growth  of  buckwheat.  The  writers  show  also  how 
different  conditions  bring  about  different  increases  in  the  rate  of  growth  as 
a  result  of  aeration. 

There  is  at  present  no  explanation  why,  under  the  conditions  of  the 
reported  experiments,  aeration  should  increase  the  rate  of  growth  of  some 
species  and  not  of  others ;  whether  it  is  to  be  correlated  with  oxj'-gen  supply, 
removal  of  carbon  dioxide,  removal  of  diffusion  gradients,  or  change  in 
solubility  conditions  or  other  causes.  There  seems  no  doubt,  however,  that 
water  culture  conditions  react  in  a  dift'erent  manner  on  different  species. 

It  must  be  emphasized  that  a  great  deal  of  work  must  be  done  on  the 
physical  chemistry  of  water  culture  solutions  before  work  can  be  done  with 
necessary  definiteness.  Particularly^  investigation  must  be  extended  on 
d3^namical  principles  as  is  clearly  indicated  from  the  investigations  of  Pan- 
TANEELI   (2).   • 

Further  it  is  obviously  desirable  to  work  towards  getting  some  more- 
explicit  principle  which  will  take  into  account  the  co-operation  of  the  var- 
ious activities  of  the  plant.  It  seems  clear  that  at  present  neither  the  law 
of  the  minimum  nor  the  principle  of  limiting  factors  as  employed  by 
BivACKiviAN  in  regard  to  the  sub-aerial  part  of  the  plant  are  expressions  of 
our  present  knowledge  of  the  life  of  the  plant  as  a  whole. 

The  detachment  between  plant  physiology  and  agriculture  might  be 
removed  if  a  working  principle  in  regard  to  the  physiological  relations  of 
plant  processes  were  evolved  which  embodied  the  activities  of  both  sub- 
aerial  and  subterranean  parts  of  the  plant.  This  is  highly  desirable,  but  it 
must  be  admitted  that  it  seems  remote  at  present. 

24  -  Researches  on  the  Pigmentation  of  the  Ear  of  Wheat,  in  Russia.—  JlEBnuKitt  Ct., 

(Eevitzki,  St.),  ill  jKypHcuio  no  onunmou  AzpoHO.uiu  (Rcvicia  of  Experimental  Ai',ro- 
nomy),  Vol.  XVITI,  Part  i,  pp.  .16-61.     Petrograd,  1917. 

There  are  2  pigments  which  produce  the  colour  of  the  glumes  and  other 
parts  of  the  ear,  namely,  carotine  producing  red,  and  another  pigment,  of 
unknown  composition,  producing  black.  Bars  w^holly  lacking  pigment  are  of 
a  clear  straw  colour  and  are  described  as  white. 

In  south  east  Russia,  white  wheats  give  better  yields,  as  regards  quan- 
tity and  quality,  than  the  black  or  red  wheats.  This  fact  is  thus  explained 
by  the  writer  :  in  dry  climates  the  leaves  dry  and  die  even  before  matu- 
rity is  attained,  and  the  function  of  assimilation,  already  reduced,  is  then 
oarried  on  by  the  glumes  and  other  green  parts  of  the  plant.  Now,  the  red 
or  black  pigment,  which  develops  by  displacing  and  replacing  the  chloro- 


(i)  See  B.  Jan.  191.1,  No.  12.  (Ed.).     (2)  Pantanelli,  E.,  tJber  Joncnaxifualime.  JaV.rbnch 
f.wiss.  Botanik  (PfeWer- Festschrift),  pp.  689-733,  1915.   {Author) 
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phyll  granules,  causes  a  still  further  decrease  in  assimilation,  which  results  in 
incomplete  development  of  the  caryopses.  This  fact  has  led  the  plant- 
breeders  at  the  Besen  agricultural  experiment  Station  to  confine  -their 
attention  solely  to  these  wheats  with  white  ears. 

In  order  to  study  this  interesting  phenomenon  and  to  ascertain  the  con- 
ditions, favourable  or  otherwise,  for  the  accumulation  of  pigment  in  the  tis- 
sues of  Gramineae,  the  writer  carried  out  a  series  of  pot-culture  and  field 
experiments,  using  the  following  wheats:  — 

Soft  wheats.  — ■  2  pure  lines  with  red  ears:  Triticum  ferrugineum  and  T.  miltunim' 
2  pure  lines  with  white  ears  :  T.  erythrospermum  and  T.  luiescens. 

Hard  WHEATS.  — ■  i- type  with  r^ii  ears:  T.  hordsiforme;  2  types  with  black  ears:  T. 
coeruleacens  and  T.  abyssinicum. 

It  was  to  be  expected  that  the  presence  of  pigment,  by  limiting  assimi- 
lation, would  retard  the  various  phases  of  development  and  prolong  the 
whole  veget-ative  period.  This  was  actually  observed,  as  is  shown  by  the 
phenological  data  given  in  the  following  Table  : 


Phenological  data  regarding  the  various  types 

of  wheat 

employed. 

Types 

Sowing 

Sprouting 

Beginning 
of  earing 

Full 
earing 

Beginning 

of 
flowering 

In  full 
flower 

Harvest 

Soft  wheats: 

• 

erythrospermum   . 

14  IV 

20   IV 

8   VI 

10  VI 

II   VI 

15  VI 

25  VII 

3 

lutescens    .... 

id. 

id. 

7  VI 

10  VI 

II   VI 

12  VI 

id. 

^ 

1  ferrugineum  .    .    ■ 

id. 

id. 

9  VI 

12  VI 

15   VI 

15  IV 

id. 

« 

miltunim  .... 
Hard  wheats : 

id. 

id. 

10  VI 

12   VI 

15  VI 

17  VI 

id. 

Red:  hordeiforme . 

id. 

2  1  IV 

8  VI 

II   VI 

16  VI 

18  VI 

I  VIII 

1 

cocrulescens  .    .    ■ 

id. 

id. 

9  VI 

12  VI 

16  VI 

18  VI 

I  VIII 

abyssimcum .    .    . 

id. 

id. 

3  VI 

7   VI 

9  VI 

II  VI 

19  VII 

Although  a  damp  and  even  rainy  season  had  considerably  hastened  the 
development  of  all  the  varieties,  including  the  pigmented  ones,  the  charac- 
teristic differences  between  the  different  t3'pes  of  wheat  remained,  however, 
well  marked.  Compared  with  the  z&hite  eared  wheats,  the  beardless  red 
wheat  eared  3  days  and  flowered  4  days  later  ;  the  red  bearded  wheats  were 
I  and  4  days  later  respectively.  These  data,  obtained  by  field  experiments, 
were  confirmed  by  the  results  of  pot-culture  experiments. 

As  regards  the  quantity  and  qiiality  of  the  grain  harvested,  the  two  se- 
ries of  experiments,  both  field  and  pot-culture,  showed  the  superiority  of  the 
70 hit e  wheats  over  the  red  and  black  types. 

Those  plants  and  ears,  or  parts  of  ears,  that  faced  south-west,  pigmented 
more  quickly  than  plants  or  ears  with  a  different  orientation.  Thus  the 
phenomenon  of  pigmentation  seems  closely  connected  with  the  light,  and, 
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in  fact,  the  duration  and  intensity  of  the  insolation  is  at  its  maximum  when 
the  sun  is  to  the  south-west.  This  explanation  is  confirmed  by  the  results 
of  pot -culture  experiments  with  screens  protecting  the  plants  from  the  svm's 
rays.     These  results  may  be  thus  summarised  : 

i)  The  longer  the  plants  are  shaded,  the  less  intense  is- the  pigmentation. 

2)  The  effect  of  the  screen  is  more  marked  if  the  plants  are  shaded  be- 
fore flowering  ;  after  that,  the  effect  of  the  screen  (negative  effect)  is  more 
and  more  attenuated  as  the  plants  approach  maturity. 

3)  The  effect  noticeable  on  the  glume  is  repeated  with  the  caryopsis, 
especially  with  the  type  T.  ahyssiniciiyn  which,  when  subjected  to  prolong- 
ed shading,  finally  loses  the  violet  tint  characteristic  of  its  seeds. 

25  -  The  Viability  of  the  Seeds   of  Raphanus  sativus  L.  as  Affected  by  High 
Temperatures  and  Water  Content  (i).  —  waggoner,  h.  d,,  in  the  American 

Journal  of  Botany,  Vol.  IV,  No.  5,  pp.  299-313,  i  fig,,  bibliographical  index.  I,ancaster, 
Pa.,  M.ay,  1917. 

The  results  of  a  series  of  experiments  undertaken  for  the  purpose  of 
determining  the  definite  relation  between  the  water  content  of  seeds  exposed 
to  high  temperatures  and  their  viability.  Seeds  of  3  varieties  of  radish 
(Icicle,  Black  Spanish  Winter,  and  Crystal  Forcing)  were  used,  with  an 
initial  water  content  of  from  4  to  71  per  cent.  In  order  to  heat  the  seeds, 
the  writer  used  3  different  methods :  i)  in  water ;  2)  in  300  cc.  Florence  flasks 
placed  in  a  wire  cage  and  submerged  in  a  water-bath  ;  3)  in  an  oven. 
Length  of  exposure,  30  minutes ;  temperature,  from  50°  to  125°  C.  The 
seeds  were  then  germinated  on  plaster  of  Paris  blocks  kept  in  a  dark 
room  at  about  23°  C.  (100  seeds  were  used  for  each  test).  For  one  fort- 
night, the  number  of  seeds  that  had  germinated  every  day  was  observed. 

The  general  resistance  to  high  temperatures  of  the  3  varieties  studied 
is  very  similar,  therefore  it  is  sufficient  to  give  the  data  for  Icicle  (see  Ta- 
ble II).  An  examination  of  the  tables  shows  that  there  is  a  definite  rela- 
tion between  the  initial  water  content  of  seeds  and  their  resistance.  Seeds 
of  an  initial  water  content  of  71  per  cent.,  50  per  cent,  and  45  per  cent., 
are  killed  off  at  600  C.  The  germinating  capacity  of  the  seeds  increases 
with  the  decrease  in  the  water  content  and  the  death,  point  of  the  sample 
is  raised.  As  the  water  content  is  decreased  from  45  to  30  per  cent.,  the 
lethal  temperature  shifts  from  60^  C  to  650  C.  Air-dried  seeds  give  normal 
germination  after  treating  at  75°  C.  and  are  killed  between  95°  C.  and  lOooC. 
Samples  dried  until  only  4  per  cent,  of  water  is  present,  give  a  normal 
germination  at  igqo  C,  and  are  killed  between  1230  C.  and  1250  C. 

In  the  check,  the  maximum  daily  per  cent,  of  germination  (45  percent.) 
occurred  on  the  2nd.  day,  while  of  the  treated  seeds,  those  which  had  been 
exposed  to  temperatures  below  the  critical  temperature,  gave  highest  per- 
centages on  the  3rd.,  or  4th.  day  (see  Table  II).  The  retardation  becomes 
greater  as  the  injury  due  to  the  treatment  becomes  more  marked. 

In  determining  the  lethal  temperatures  for  seeds  of  similar  kinds, 
previous  investigators  had  obtained  very  different  results.     This  is  probably 

(i)  On  the  subject  of  the  effect  of  high  temperatures  on  the  vitality  of  seeds,  see  also 
i?.  June,  1917,  No.  533  and  ;?.  September  1917,  No.  891.    [Ed] 
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due  to  the  fact  that,  in  these  experiments,  no  attention  was  paid  to  the  ini- 
tial water  content  which,  as  has  just  been  shown,  causes  the  lethal  tempera 
ture  to  vary  within  very  large  limits.  The  data  obtained  b^^  the  investi- 
gator depended  upon  the  method  used  for  heating  the  seeds.  With  an 
initial  water  content  of  19  per  cent,,  the  lethal  temperature  was  650  C.  for 
seeds  heated  in  water;  850 C.  for  those  heated  in  flasks  ;  1050 C.  for  the  seeds 
heated  in  the  oven  (See  Table  III). 

Seeds  heated  in  water  absorb,  during  the  experiment,  a  considerable 
amount  of  moisture,  as  is  shown  by  the  increase  in  weight.  Seeds  heated 
in  flasks  lose  in  weight  for  the  first  10  minutes,  after  which  the  weight 
remains  constant ;  seeds  heated  in  the  oven  lose  weight  throughout  the  du- 
ration of  the  experiment,  and  it  is  owing  to  this  loss  of  water,  that  they 
acquire  greater  powers  of  resisting  the  eft'ect  of  high  temperatures. 
TabIvP;  I.  —  Germination  Percentages  in  the  Icicle  variety. 


Initial 
Water 
Content 

Temperatures 

X'nheated 

_=;o" 

5?" 

60" 

Cs" 

70" 

7b" 

8o» 

850 

go" 

95" 

100" 

105° 

no" 

ii5» 

i^o" 

I28» 

125" 

Seed 

71 
50 

45 
38 
30 
23 

18 

14 
9 
4 


1-3% 
0.8  o/^ 

0-4  % 


% 

80 

% 

83 

0/ 
/o 

84 

% 

82 

0/ 
/o 

— 

0/ 

/o 

/o 

— 

0/ 

/o 

— 

0/ 
/o 

— 

% 

— 

% 

— 

G ermination  Percenta"3S  . 


45 
50 

69 
72 

74 
74 
78 

85 

88 


14 
25 
38 
66 

74 
82 
86 


I 
38 
69 

85 
91 


II 

63 
74 
90 


26 
54 

QI 
89 


18 

36 

82 


6 
15 
79 
87 
90 


10 

76 

99 
89 


40 

87 
88 

89 


80 

82 
88 
89 


72 
73 
85 
86 


57 
67 

76 
78 


5 

32 
62 
64 


4 
32 
28 


14 


87 
88 

87 
89 
90 
90 

88 
89 
90 
89 

88 

89 
89 
90 


Tabi^k  II.  —  Retardation  in  Germination  caused  by  Varying  Water  Content 
when  Heating  at  800  C.  for  30  minutes. 


ist   day  

2iid  day 

3rd  day  

4th  day  

Sth  day  

6th  day 

7th  day 

Total  Percentage 


Initial  Water  Content 


4    /o 


9  % 


14  % 


18  % 


Unheated 
Seeds 


Germination  Pcrcentas,c=i : 


6 
21 

35 

17 

3 

I 

o 


/o 


83   % 


0.6 

5-4 
17.0 
24.2 
10.0 

3.6 

o 


0/ 
/o 


68.8   % 


o 

o 

7-4 

II.O 

6.0 
2.2 
0.4 


0/ 
/o 


n,o  % 


o   % 

o 

o 
o 
o 
o 
6 


0   % 


30   % 
45 

3 
2 
I 
o 

90    % 
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Tabi^e  III  —  The  Effect  of  Different  Methods  of  Heating 
Upon  the  Germination  of  Seeds. 


Wlian  heated  in  water  . 
Whan  heated  in  flasks  , 
When  heated  in  oven  . 
Checks,  untreated  .    .    . 


Teniperatiites 


50" 


55" 


6o" 


65" 


70° 


75" 


So" 


90" 


95" 


105" 


Germination  Fen cntagcs . 


88 


80 

58 

2 

6 

0 

— 

^ 

89 

87 

81 

66 

i8 

9 

0 

0 

— 

— 

89 

88 

84 

76 

60 

6 

90 

89 

88 

89 

91 

90 

90 

89 

88 

90 

90 

o 

89 


26  -  The  Action  of  Overhead  Electric  Discharges  on  Oats  and  Clover. 

o\  this   Review. 


vStc  No.  lu 


27  -  Reversible  Transformability  of  Allelomorphs  in  Rice  in  Japan.  —  Terao,  h.  (im- 
perial Agricultural  Experiment  Station,  Tokyo,  Japan),  in  The  American  Naturalist, 
Vol.  II,  No.  611,  pp.  690-698,  VII  Tables.  New  York,  1917. 

In  certain  pedigree  cultures  of  the  rice  plant,  at  the  above-mentioned 
Station,  the  writer  observed  in  1912,  families  containing  a  number  of 
sterile  plants  besides  ordinary  fertile  plants.  The  former  may  be  divided 
into  3  groups  : 

i)  Forms  yielding  no  seed. 

2)  Forms  yielding  a  small  numbei  of  seeds. 

3)  Mosaic  forms  with  higher  fertility. 

These  anomalies  occurred  in  2  families,  A  and  B,  which  were  derived 
from  2  plants  each  belonging  to  a  different  variety  of  rice.  Tables  I  and 
II  summarise  the  observations  made  on  these  families  in  1912  and  1913. 

From  these  observations  it  would  appear  that  sterility,  S,  behaves  as 
a  simple  recessive  to  fertility,  F,  which  is  a  dominant.  F  and  S  form  a  pair 
of  allelomorphs,  and  the  seeds  produced,  by  partial  fertility,  by  the  sterile 
plants,  give  rise  to  families  composed  of  fertile  and  sterile  individuals  in  the 
Mendelian  ratio  3  :i. 

TabIvE  I.  —  The  Segregating  Families  A  and  B,  in  191 2. 


Partial  fertility  of  sterile  plants 

Number 

of 

fertile 

plants 

Number 

of 
sterile 
plants 

Total 
number 

of 
plants 

Percentage 

of 

sterile 

plants 

Ratio  3  :  i 

Total 
number 

of 
spikelets 

Fertile  spikelets 

Family 

Fertile         Sterile 
iudivirl-       individ- 
uals,            uals, 
dominants  recessives 

Number 

Percentage 

.\ 

B 

36 
105 

13 
25 

49 
130 

26.53  % 
19.23  % 

2.94       1.06     9  000 
3.23       0.77  •  14  941 

1    ■        1 

2 

.34 

0.02  % 
2.90  % 
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Tabids  II.  —  The  Families  Derived  from  the  Families  A  and  B  in  1913. 

i)   The  Progeny  of  the  Fertile  Plants. 


Families 


1912 


Number  of  families 
in  1913 


I     Com- 
j  posed  of 
imiform- 

ly 

fertile 
plants 


Compos- 
ed 
of  fertile 
plants 
and 
of  sterile 
plants 


Total 


Ratio  1:2 


Uni- 
formly 
fertile 
plants 


i 


Partially 
fertile 
plants 


L 


A 
B 


10 

41 


7.2 
64 


32 


0.94 
I.I7 


2.06 
1.83 


Composition  of  partially  fertile  families 
in  1913 


Njimber   j  Number 
of        I         of 

fertile     !     sterile 

I  . 

plants     ;  plants 


1.068 
4874 


Total 
:mmber 

of 
plants 


Percentage 

of 

sterile 

plants 


346  I   1,414   24.46  '';, 
I  301    6  175   21.06  % 


2)  The  Progeny  of  the  seeds  on  the  sterile  plants. 


Families 

in 

ir)i2 

Number 

of   families 

it)   1913 

Composition  of  families  in  1913 

Number 
of  fertile  plants 

1 
Number                    Total 

of  sterile  plants  Invimber  of  plants 

Percentage 
of  sterile  plants 

^ 

2 

i                 24 

! 

2 
401 

0 
115 

2 

0  00  %, 

B 

22.29  % 

In  faniJy  A,  which  shows  au  exceedingly  slight  fertiHty  (0.02  per  cent.) 
of  sterile  plants,  the  segregation  ratio  in  the  offspring  derived  from  fertile 
individuals,  in  1913,  is  quite  close  to  expectation.  On  the  other  hand,  in 
family  B,  which  shows  a  considerably  higher  grade  of  partial  fecundity  of 
sterile  plants  (2.90  per  cent.),  the  progeny  of  the  fertile  (dominant)  indivi- 
duals exhibit  considerable  deviations  from  the  expected  segregation  ratio, 
the  fertile  plants  being  more  numerous. 

The  writer  explains  this  phenomenon  as  follows  :  the  dominant  and 
recessive  types  concerned  are  assumed  to  be  transformed  by  certain  un- 
known causes  into  the  other  allelomorph.  In  the  cases  observed  by  the 
writer,  the  recessive  allelomorph  S,  which  appeared  in  1912  in  families  A 
and  B  may  have  or'ginated  in  the  preceding  generation  (191 1)  by  the 
transformation  of  the  dominant  allelomorph,  F.  This  recessive  state,, 
however,  of  the  hereditary  substance  has  a  tendency  to  revert  to  the 
original  dominant  state,  and  this  reversion  is  especially  likely  to  occur 
in  the  vegetative  cells.  Consequently,  in  recessive  homozygotes,  SS,  the 
reversion  will  generally  produce  heterozj^gotic  cells  FS  or  SF,  capable 
of  being  changed  into  homozygotic  dominants  FF.  The  heterozygotic 
cells  thus  formed  will  give  rise  to  partial  fertility  in  otherwise  sterile 
plants,  and  cause  the  excess  in  the  proportion  of  dominant  individuals 
in  plants  arising  from  the  seeds  produced  by  the  partial  fertility  of  the 
sterile  plants  of  family  B.  Finally,  it  may  be  assumed  that,  between 
families  A  and  B,  there  exists  a  difference  in  the  reverting  tendency  of 
the  recessive  and  dominant  characters ;  this  tendency  would  be  strongest 
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in  family  B,  where  the  number  of  sterile  plants  in  the  process  of 
segregation  is,  on  an  average,  4  per  cent,  less  than  was  theoretically  expected. 

There  are  also  cases  where  the  transformation  of  the  allelomorphs  takes 
place  in  the  reverse  direction :  from  dominants  to  recessives.  Thus,  in  the 
descendants  of  families  which  had  proved  to  be  constantly  fertile,  the 
occurence  of  partially  sterile  families  was  observed.  On  the  other  hand, 
a  constant  tendency  of  the  dominant  allelomorph  to  be  transformed  into 
the  recessive  allelomorph  was  observed  in  certain  strains;  thus,  in  1913,  in 
certain  partially  sterile  families  there  was  a  particularly  high  excess  of  re- 
cessive individuals. 

The  fertile  spikelets  of  sterile  plants  are  generally  scattered  at  random 
over  the  panicle,  and  each  fertile  spikelet  may  be  regarded  as  representing 
a  separate  case  of  reversion.  In  mosaic  forms,  which  show  higher  fertility 
and  are  of  rare  occurrence,  the  reversion  may  have  taken  place  in  earlier 
stages  of  plant  development,  affecting  more  or  less  extensive  groups  of 
cells  which  gave  rise  to  the  fertile  portions,  such  as  groups  of  spikelets, 
half  a  panicle,  or  even  a  whole  panicle,  each  group,  however,  constituting 
a  single  case  of  reversion.  Consequently,  when  the  count  of  fertile  spikelets 
is  made  with  only  the  first  type  of  sterile  plants,  a  more  correct  value  for 
the  frequency  of  reversion  may  be  obtained.  The  result  of  such  a  count  on 
902  panicles  containing  93  635  spikelets  is  1858  fertile  spikelets  i.  e.  1.98 
per  cent,  of  the  total  number  of  spikelets. 

CoNCi^usiONS.  —  The  allelomorphs  concerned  in  this  investigation  are 
probably  subject  to  reversible  transformations,  of  which  the  direction  and 
frequency  may  be  practically  constant  in  a  certain  strain,  but  may  be 
different  in  different  strains. 

As  regards  the  conception  of  dominance  and  recessiveness,  Bateson's 
theory  of  "  presence  and  absence  of  factors  "  is  sometimes  understood  in 
the  sense  that  the  dominant  allelomorph  is  regarded  as  due  to  the  real  pres- 
ence of  an  hereditary  material  unit  which  is  absent  in  the  recessive  alle- 
lomorph. Such  a  conception  is  not  in  full  accordance  with  the  idea  of  the 
reversible  transformability  of  allelomorphs  as  described  in  this  investiga- 
tion. 

This  reversible  transformability  of  allelomorphs  is  better  explained 
by  supposing  that  the  dominant  and  recessive  allelomorphs  represent  2 
alternative  conditions,  or  phases,  of  a  single  hereditary  substance  some- 
wh^.t  resembling  the  chemical  conception  of  polymerization. 

28  -  Selection  of  Sorgum  in  Queensland,  Australia.  —  brooks,  g.  b.,  in  Queensland 

Agricultural  J oitrnal ,  Vol.  VIII,  Pt.  4,  pp.  194-197  +  i  plate.    Brisbane,  October,  1917. 

Many  varieties  of  both  fodder  and  grain  sorghums  are  cultivated  in 
Queensland  as  they  are  well  suited  to  this  country  on  account  of  their  re- 
sistance to  drought. 

Results  are  given  of  selection  experiments  designed  to  increase  the 
grain  yield,  results  which  exceeded  all  expectation.  Thus,  for  the  fodder 
varieties,  the  grain  production  rose  from  25.6  bushels  per  acre  in  1916  to 
52  bushels  in  1917,  and,  for  the  grain  varieties,  from  50.8  bushels  to  70.2 
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bushels.     The  average  weights  of  the  ears  of  the  different  varieties  fc 
1916  and  1917  are  given  in  the  appended  table  : 

Weight  of  the  ears  of  the  different  varieties  of  sorghum  in  1916  and  1917 


Variety 


1916 


1917 


Heaviest  head 
in  19 1 7  selectio 


Crossbred,  No.  i  Selection 
»  No.  2  vSelection 

Giant  Honduras 

Cream  Milo 

Feterita  'Sudan  Dhoura)   . 

Planters'    Friend 

Standard  Milo. 

B.  H.  Kaffir 

Dwarf  Milo 

Shantung   Dwarf 

Saccharatum 

Amber 


Oz. 
7.0 

4.8 
4.0 
3.0 
4.2 

3.4 
4.2 

3.2 

2.5 
1.2 


Oz. 

II.8 
lo.o 
6.8 
5-9 
5.6 
5.1 
4.9 
4.7 
4-9 
3.6 

2.9 

1.8 


Oz. 

13.0 
10.5 

8.5 
7-5 
6.8 
6.8 

5-5 
6.8 

5.0 
4.0 

43 
2.0 


The  crossbreds  show  an  absolute  superiority  in  the  weight  of  the  ear 
which  gives  good  promise  for  the  final  results  of  the  selection  work.  Cer 
tain  undesirable  characters,  such  as  astringent  grain  and  late  maturing 
will  be  eUminated  later  by  suitable  crossings. 

It  should  be  noted  that  the  open  seed  varieties  are  less  liable  to  attacl 
from  the  maize  caterpillar  than  the  compact  headed  ones. 

29  -  Researches  on  the  35  Factors  Determining  the  Various  Characters  of  the  Genu 

Pisum,  in  the  United  StateS.-WmTE,  Orland  F.  (Curator  of  Plant  Breeding,  BrobkljT 
Botanic  tiarden),  in  the  /ounial  of  Agricultural  Rc\exych,  Vol.  XI,  .Vo.  4,  pp.  166-190 
IV    \-    27  tables,  bibliographical  inde.t  of  39  publications.     Washington,   1017. 

Experimental  researches  on  the  genetic  factors  of  Pisum  carried  oul 
by  a  method  of  rigorous  investigation  at  the  Brooklyn  Botanic  Garden 
New  York,  and  completed  by  a  critical  examination  of  the  works  and  ex- 
periments of  previous  writers. 

The  article  in  question  is  divj^ed  into  4  parts  : 

I.  —  An  analytic  list  of  the  35  factors  hitherto  isolated  and  studied. 

II.  —  The  erfect  of  external  agents  upon  the  expression  of  these  factors. 

III.  —  Factors  which  are  transmitted  independently  of  one  another. 

IV.  —  l,inkagc  of  factors. 

I.  —Genetic  OR  DETERMINING  factors.  —  There  are  35  genetic  factors" 
which  suffice  to  explain  all  the  specific  differences  between  the  numerous 
species  and  varieties  of  the  genus  Pisum.  These  factors  influence  their  : 
habit  of  growth;  time  of  flowering;  colour  of  stems,  leaves  and  flowers; 
colour  of  the  cotyledons  and  of  the  seed-coats;  colour  and  character  of  the 
pods  and  seeds. 

i)  Mode  of  growth  :  T  =  tall,  robust  plants,  large  number  of  internodes  ; 
(Le)    =  long  internodes  ;    (Fa)  =   axillary  flowers,   round  stems,  regular. 
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^^'    phyllotaxy ;  (Fn)    =    i   or   2   flowers  per  peduncle;    (Tl)   =  leaves  with 
tendrils ;  (Lf)    =  late  flowering  ;   (Ef)   =  early  flowering. 

2)  Colour  of  flowers  :  —  A  =  salmon-pink  or  rose  (B  gives  purple  colour 
when  combined  with  A). 

3)  Colour  of  stem  and  leaves :  —  The  factors  C  and  D  give  red  colour  to 
leaf  axil  and  stem  (with  the  addition  of  A)  and  a  purple  colour  with  the 
addition  of  B  ;  the  factor  0  produces  green  foliage,  stems  and  pods  ; 
(BIj  coupled  with  W -gives  a  glaucous   tint. 

4)  Colour  of  cotyfedons  ."  —  G,  green  cotyledon  pigment,  is  made  paler 
by  presence  of  I. 

5)  Colour  of  seed-coats  :  (Gc)  [A]  produces  yellowish  green  to  greyish- 
brown  seed  coat,  which  colour  is  brightened  or  inhibited  by  H  and  becomes 
dark-brown  in  the  presence  of  I  ;  U  ^  dark  self-coloured  seed  coat  ;  (PI) 
=  black-eyed  pattern;  E  (A),  with  F  andB,  gives  purple  dottings  which,  in 
the  absence  of  B,  gives  reddish  dots  ;  W  =  brown  or  maple  mottling  ;  N 
=  violet  eyes. 

6)  Colour  of  pods  :  —  P^  -f  P^  gives  purple  pods  ;  (Gp)  =  green. 

7)  Seed  characters  :  —  R  produces  smooth  round  seeds  with  simple, 
oval  starch  grains,  low  water  content  and  excellent  powers  of  germination 
under  unfavourable  weather  conditions  ;  Lj  (A)  +  Lj  give  indent  peas  ; 
S  prodiices  pods  with  separate,  or  free  seeds. 

8)  Pod  characters:  —  (Bt)  =  pods  with  blunt  apex  ;  P  +  V  gives  parch- 
mented,  smooth  pods,  which  are  not  edible. 

II  —  Modification  of  the  expression  of  pisum  factors  by  ex- 
ternal AGENTS.  —  The  absence  of  (Fa)  brings  about  intense  fasciation 
•of  the  stems,  but  this  may  be  produced,  even  in  the  presence  of  (Fa),  by 
damp  weather  and  lack  of  suflicient  .sunlight. 

Peas  may  be  classified  into  3  general  types  as  regards  height. 

(i)  dwarfs,  with  fro  in  8  to  15  short  internodcs ; 

(2)  half-dwirf.';,  with  10  to  18  long  internodes,  or  20  to  30  short  ones; 

(3)  tall;  with  35  to  60  well-developed  internodes. 

These  differences  depend  upon  2  factors  (Le)  and  T,  and  tlie^^  are  often 
modified  by  disease  and  high  temperature,  etc. ,  which  produce  cases  of 
dwarfs,  even  in  the  presence  of  the  2  factors  (Le)  and  T. 

The  expression  of  the  factor  0  may  be  suppressed  by  lack  of  suflicient 
salts  (especially  potash)  in  the  soil.  In  this  case,  the  aerial  parts  are  of  a 
sickly  yellow  colour. 

Prolonged  damp  or  rainy  weather,  even  in  the  presence  of  the  2  factors 
A  and  B.  change  the  purple  colour  to  pink,  or  in  extreme  cases,  to  white. 

The  anthocyanin  pigment  of  the  seed-coat  pattern,  brought  about  by 
the  factors  E  and  F,  is  soluble  in  water  and  may  be  washed  out  in  rainy 
weather,  even  in  the  presence  of  E  and  F. 

Under  greenhouse  conditions,  where  the  temperature  and  humidity 
are  constant,  the  above-mentioned  fluctuations  do  not  occur,  which  allows 
of  the  different  genetic  factors  being  more  distinctly  individualised.  Once 
the  presence  of  a  certain  factor  has  been  determined  in  a  given  pure  line, 
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the  absence  or  hindrance  of  the  expression  of  this  factor  may  be  attribut 
ed  to  external  agents. 

III.  —  The  number  of  independent  factors.  —  The  c}i;ologic 
al  studies  hitherto  made  show  that  there  are  7  pairs  of  chromosomes  ii 
the  species  of  Pisum  investigated.  According  to  the  chromosome  theor 
each  determinant  is  localised  at  a  single  fixed  point  of  a  chromosome  whicl 
is  always  the  same. 

Therefore,  in  the  case  of  the  g^rnxs, Pisum,  the  number  of  characters! 
or  groups  of  characters,  which  are  wholly  independent  of  one  another,  iij 
the  processes  of  separation  and  recombination,  cannot  exceed  7. 

The  writer  carefully  analyses  the  F^  ratios  from  crosses  involvin; 
the  presence  and  absence  of  8  factors:  —  A ;  B ;  (Fa) ;  I ;  (Le) ;  0 ;  R ;  (Tl), 
of  which  [R  and  (TI)]  are  linked,  that  is  to  say,  localised  in  the  same  chromo 
some.  Each  factor  has  been  tested  out  in  crosses  involving  all  its  pos 
sible  combinations  with  the  other  6.  Data  involving  many  thousand  F, 
generation  progeny,  indicate  that  the  number  of  independent  factors  ii 
7,  namely :  A  ;  B  ;  (Fa)  ;  I  ;  (Le)  ;  G  ;  R. 

IV.  —  IviNKAGE  IN  PisuM.  —  Two  or  morc  factors  contained  in  thesami 
chromosome  are  naturally  united  in  such  a  manner  that  one  character  ii 
always  associated  with  the  other  corresponding  character. 

The  writer  has  collected  data  concerning  the  following  linked  groups 

t)  (Bl)  S  =  pods  with  seeds   separate  or  free ;  glaucous  foliage  stems  and  pods  wit! 
'  bloom  ". 

2)  A  (Lf )  =  vSalmon  -  pink  or  rose  -  coloured  flowers ;  late  flowering. 

3)  00  =  Green  cotyledons ;  green  (non-glaucons)  stems,  leaves  and  pods. 
.1)  A  C  E  (Oc)  Li  =  in  this  i^roup,  the  factors  are  so  closely  associated,  that  they  may| 

be  considered  as  the  e.'rpression  of  one  single  factor  A. 

In  the  genus  Pisum  the  length  of  the  chromosomes  facilitates  the] 
phenomenon  of  crossing-over  (i)  and  renders  still  more  difficult  the! 
determination  of  independent  characters,  and  of  groups  of  characters} 
based   on   the  chromosome  theory. 

The  writer  has,  however,  been  able  to  overcome  this  difficulty  by  means! 
of  multiplying  the  control  experiments,  so  that  the  data  obtained  do  not 
only  permit  of  the  determination  of  the  gametic  formula  of  any  species, 
variety,  or  kind,  of  Pisum,  but  also  make  it  possible  to  predict  the  results j 
of  any  crossing. 


( i)  MoRCiAN  and  his  collaborators  have  studied  the  interesting  phenomenon  of  the  reciprocal  I 
CTchange  of  elements  between  2  chromosomes,  which  phenomenon  is  called  "crossing  over  "  1 
IJach  chromosome  may  be  regarded  as  the  sum  of  a  large  number  of  linear  segments,  each  of 
which  would  represent  a  genetic  factor.     If,  for  instance,  in  the  case  of  2  chromosomes  of  1 
equal  length  and  composed  of  an  equal  number  of  segments,  these  segments  on  touching  one 
other  should  be  exchanged,  the  phenomenon  of  "  crossing  over  "  would  be  produced  and  occur 
the  more  frequently  the  longer  the  chromosome  and  the  less  completely  the  elements  of  a  series 
are  united.     Cf.  Muller  H.,  the  Mechanism  of  Crossing- Over,  in  The  Ametican  Naturalist, 
Vol.  50, No.  592,  pp.  193-221,  5  figs. ;  No.  593,  PP-  2?4-305,  4  figs. ;.  No.  594,  pp.  350-366  ;  No.  395, 
pp.  421-434.  4  figs.  lyancaster,  Pa.,  1916.  (Ed.) 
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30  -  The  Indirect  Effects  of  Certain  Selections  in  Breeding  Indian  Corn.  —  rietz, 

H.  T,.  (Professor  of  Mathematical  Statistics  and  Statistician)  and  Smith  1^.  IJ.  (Chief  in 
Plant  Breeding, Illinois  Agricultural  Experiment  Station), in  the  Journal  of  Agricultural 
Research,  Vol.  XT,  No.  4,  pp.  105-146,  5  Tables,  24  Diagrams,  Washington,  1917.. 
As  the  result  of  individual  selection  experiments  extending  over  a 
considerable  period,  the  Illinois  Agricultural  Experiment  Station  has  suc- 
ceeded in  creating  from  the  same  stock,  4  strains  of  maize  which  differ  in 
their  protein  and  oil  content. 

i)  Maize  with  high  protein  content  ("high-protein  strain") 

2)  Maize  with  low  protein  content  ("  low-protein  strain") 

3)  Maize  rich  in  oil  ("  liigh-oil  strain  ") 

4)  Maize  poor  in  oil  ("low-oil  strain  ") 

The  article  analysed  gives  the  results  of  a  statistico-experimental 
study  iindertaken  in  order  to  determine  if  chemical  selection  has  indirect 
effects  of  an  anatomical  nature,  or  in  other  words,  if  the  4  above-mentioned 
strains  differ,  not  only  in  chemical  composition,  but  also  in  other  constant 
biometrical  values.  The  physical  characters  treated  of  are  :  i)  length  of 
ears  ;  2)  circumference  of  ears  ;  3)  weight  of  ears  ;  4)  number  of  rows  of 
kernels  on  ears.  The  physical  characters  determined  in  1905  (see  Table 
i),  allow  of  real  specific  differences  being  established,  but  the  observations 
of  one  year  are  not  sufficient,  for  it  may  only  be  a  question  of  fluctuations, 
that  is  to  say,  of  differences  and  ratios  that  are  not  fixed  and  constant,  but 
which  vary  from  one  year  to  another.  To  avoid  this  difficulty,  the  writers 
continued  their  work  of  selection,  determination  and  classification  for  11 
successive  generations  of  maize  (1905-1915).  The  following  is  a  summary  of 
the  most  important  results  which  they  obtained. 

Length  of  Ear.  —  In  1905,  the  length  of  ear  was  significantly  differ- 
ent in  the  4  strains.  The  smallest  difference  that  existed  was  0.27  +^  0.056  ; 
this  is  about  5  times  the  probable  error.  We  have  to  do  here,  therefore, 
with  a  well-defined  character  which  persisted  throughout  the  observation 
period  in  spite  of  different  conditions  of  soil  and  climate. 

Circumference  of  the  Ear.  —  The  strains  differed  from  one  another 
to  a  greater  extent  and  more  constantly  in  the  circumference  of  the  ears 
than  in  the  length.  The  types  rich  in  protein  had,  as  a  rule,  the  most  slender 
ears,  while  thicker  ears  were  found  in  the  strains  which  had  a  low  oil  con- 
tent. The  difference  between  the  low-oil  and  the  low-protein  strains,  al- 
though slight,  remained  constant  throughout  the  period  of  observation. 

Weight  of  Ears.  —  As  in  the  two  preceding  cases,  the  high-protein 
and  the  high-oil  strains  had  lighter  {i.  e.,  shorter  and  more  slender)  ears 
than  the  low-protein  or  low-oil.  This  difference  remained  constant  during 
the  whole  period  of  observ^ation. 

Number  of  Rows  of  KerneIvS  on  Ear.  —  In  1915  there  was  a  signifi- 
cant difference  in  the  numb?r  of  rows  of  kernels  on  the  ears;  this  difference 
remained  constant  during  the  succeeding  generations.  As  this  character 
is  determined  by  inherent  tendencies,  and  is  less  susceptible  to  external 
or  environmental  influence  than  the  other  characters  considered,  we  should 
expect  smaller  fluctuations. 
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Table  I  —  Biometric  Values  obtained  in  1905. 


Types  of  maize 


Mean  length 
of  car ;  inches 


Jlean 
circumference 
of  ear ;  indies 


]\Ican  weight 
of  ear  ;  ounces 


Mean  number 

of  rows  of 
kernels  on  ear 


High-protein 
Low-protein 
High-oil  .  . 
Low  oil   .    . 


7.21  -^  0.0^ 

7.80    -;^    0,0_( 

6.87  :£  0.04 
7.48  ±  0.04 


5  71  ±  o.oi 
6.51  3-  0.02 

6.05  -L  O.OI 
6.65  -^  O.C2 


7.53  ±  0.04 
9.66  ±  010 
7.79  ±  0.07 

9.54  ±  o  05 


13  72  ±0.03 

14.71^0.06 

12.80^0.05 


Conclusions.  —  The  selection  of  chemical  characters  influences  certain 
anatomical  characters  and  leads  to  a  progressive  differentiation  in  length 
of  ear;  circumference  of  ear;  mean  weight  of  ear;  number  of  rows  of 
kernels  per  ear. 

These  two  last  characters  present,  in  the  case  of  the  4  strains  studied, 
values  and  differences  which  remain  constant  even  when  the  climatic  and 
soil  conditions  vary. 

There  is  an  interesting  correlation  between  the  dimensions  and  weight 
of  the  ear  on  the  one  hand,  and  the  height  of  the  insertion  of  the  ear  on 
the  stalk,  on  the  other.     There  are  2  distinct  cases  : 

i)  In  plants  with  2  ears,  the  upper  ear  was,  on  an  average,  larger  and 
heavier  than  the  lower  one.     In  1909  the  values  given  in  Table  II  were  found . 

Table  II.  —  Biometric  Values  in  Plants  with  2  Ears  in  1909. 


upper  car . 
I,ower  ear , 


Jlean  length 
of  ear  ;  inches 


Mean 
circumference 
of  car ; inches 


.325  +  O  0O2 
6.512  ^  0.097 


5.976  i  0.028 
5-373  ±  t-osG 


Jlean  weight 
of  ear  ;  ounces 


7.69  ^  0.12 
4.51  ±  0.14 


Kumber 

of  rows  of  kernels 

per  ear 


16.76  +  0.16 
16.32  ^  0.18 


I 


These  differences  remained  constant  throughout  the  whole  period  of 
observation. 

2)  In  plants  with  a  single  ear,  low-ear  strains  and  high-ear  strains  were 

Table  III.  —  Biometric  Values  in  Plants  with  One  Row  of  Ears  in  1908. 


High-ear  plants 
Low-car         „ 

[30] 


Mean  length 
of  car;  inches 


6.380  ±  0.039 
6.700  ±  0.035 


Mean 
circumference 
of  car ;  inches 


6.I48  -^  O.OlS 
6.540  ^j;;  0.020 


Mean  weight 
of  ear  ;  ounces 


Num1)er 

of  rows  of  kernels 

per  ear 


6.980  :£  0.080 
7-795  ±  0.080 


iS  09  -}-  o.ogx 
18.96  ±  0.088 
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to  ba  distinguished.  The  ears  of  the  first  were,  as  a  rule,  longer,  thicker  and 
heavier  than  those  of  the  second,  and  also  bore  more  rows  of  kernels.  In 
igo8  the  values  given  in  Table  III  were  obtained. 

The  differences  observed  in  1908  remained  constant  for  6  consecutive 
years. 

31  -  "Quality",  a  New  Variety  of  Sbrawberry.  —  anthont,  r.  d.,  in  the  journal  of 

Heredity,  Vol.  VIII,  No.  11,  p.  509.  Washington,  November,  lyi". 
From  the  cross  of  the  Johnson  lyate  Strawberry  with  Sharpless  made  in 
1889-90  by  HuNX,  about  400  hybrids  were  obtained.  Of  these,  only  one 
seemed  of  value  and  was  named  after  its  originator.  In  1898,  the  Hunn 
variety,  pollinated  by  Atlantic,  gave  many  hybrids,  of  which  only  one  sur- 
vived and  was  called  "  Qualit}^  ".  In  1907,  seedlings  of  this  plant  were 
obtained  by  self-pollination.  Two  of  these  were  retained  for  a  stud}^  of 
sex,  one  of  which  was  perfect  (with  both  stamens  and  pistils),  the  other 
imperfect  (with  pistils  only) .  The  perfect  plant  was  self -pollinated  and  gave 
seedlings  lacking  in  vigour,  of  low  yield  and  with  small  berries.  The  imper- 
fect plant,  pollinated  by  the  perfect  one,  gave  large,  very  vigorous  and  ex- 
tremely productive  plants  with  fruit  above  the  average  in  size.  By  pro- 
pagating this  variet}^  a  very  valuable  commercial  type  might  be  obtained. 

32  -  Hybridisation  Experiments:  Between  Species  of  Dolichos;  Between  Species 
of  Phaseolus;  Between  tbe  Genera  Dolichos  and  Phaseolus.  —  See  No.  51 

of  this  Review. 

33  -  The  Selection  of  Cotton  for  Resistance  to  Black  Scale,  in  St.  Vincent,  East 

Indies.  —  see  No.   117  of  this  Review. 

3  1  -  Results  of  the  Enquiry  of  the  Office  of  Agricultural  Information  of  the  French 
Ministry  of  Agriculture  on  Manitoba  Wheat  (0.  —   FcuUie  cVinionuations  du  Minis- 

ii're'de  V Agriculture,  Year  22,  No.  45,  p.   10.    Paris,  Novenibre  6,   IQ17. 

The  Manitoba  wheat  distributed  in  the  spring  of  1917  among  the  differ- 
ent departments  was  grown  under  very-  varying  conditions.  The  re- 
sults of  the  enquiry  made  by  the  Office  of  Agricultural  Information  lead  to 
the  following  conclusions  : 

Soil.  —  Manitoba  wheat  does  well  in  all  wheat  soils,  that  is  to  say, 
medium  loams,  calcareous  loams  and  rapidly  drying  .silt  soils.  As  a  rule 
it  does  not  do  well  in  calcareous  soils  or  in  heavy  cI-aj.  Nevertheless,  in 
the  limestone  districts  of  the  Meuse  department  satisfactory  results  were 
obtained.  .  As  a  general  rule,  however,  healthy  soils,  sufficiently  •  rich  in 
water  at  the  time  of  sov/ing  are  to  be  recommended. 

Climate.  —  Manitoba  wheat  appears  to  be  very  resistant  to  drought  ; 
scorching  was  reported  from  the  Ain  department  only.  It  does  well  in 
the  mountains,  at  a  height  of  5  250  feet  in  the  Upper  Alps  and  2  300  feet 
in  Upper  Savoy. 

Cultural  Methods.  —  Preparation  of  the  soil.  —  Manitoba  wheat  requires 
a  very  clean  tilth  in  order  to  give  good  results.     In   spite  of  its  rapid 
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(i)  For  the  experiments  on  Minitoba  wheat  see  R.  April,  1917,  No.  326  and  Novem- 
ber, 1917,  No.  1017.  (£■(/.). 
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growth  it^  easily  becomes  weedy.  Information  obtained  from  all  over 
France  shows  that  the  yield  is  satisfactory  only  if  the  gromid  is  thoroughly 
prepared  by  two  autumn  ploughings  and  shallow  cultivation  in  spring, 
before  sowing. 

Manuring.  —  Farmyard  manure  mixed  with  superphosphates  seems 
to  have  given  better  results  than  chemical  fertilisers  alone. 

Sowing.  —  Careful  sorting  of  Manitoba  wheat  seed  appears  indispens- 
able ;  the  seed  used  in  1916  included  at  least  four  varieties,  two  of  which 
were  bearded.  The  small  seeds  only  gave  medium  results.  All  directors 
of  agricultural  departments  recommend  close  sowing  in  perfectly  healthy 
and  thoroughly  drained  soil.  This  condition  explains  the  differences  no- 
ticed with  regard  to  the  dates  considered  the  best  for  sowing.  The  depart- 
ments of  Cote-d'Or,  Drome,  Gard,  Rhone,  Manche,  Meuse,  Morbihan, 
Vienne  and  Gironde,  advise  sowing  before  the  end  of  March.  The  February 
sowing  in  Upper-Vienne  did  exceptionally  well,  but  the  results  obtained 
with  late  sowing  were  very  good  in  the  departments  of  Eure-et-I^oire,  Orne, 
Eure,  Calvados,  Indre,  Nievre,  Pas-de-Calais,  Sarthe.  In  the  departments 
of  Eure  and  Orne  it  was  possible  to  sow  as  late  as  May  15th. 

Resistance  to  Rust.  —  The  enquiry  showed  clearly  that  Manitoba  wheat 
is  very  resistant  to  rust.  In  the  districts  in  which  rust  was  rife,  this  wheat 
was  either  completely  immune  or  much  less  attacked  than  the  local  vari- 
eties; 

General  Results.  —  The  results  were  mediocre  in  Ariege,  Aude,  Dor- 
dogne,  Uoubs,  Finisterre,  Meurthe-et-Moselle,  Morbihan,  Upper  Pyrenees, 
lyower  Pyrenees,  Seine-et-Oise  and  Tarn-et-Garonne.  In  all  the  other  de- 
partments the  results  were  good  or  very  good,  and  the  yields  better  than 
those  of  the  local  spring  varieties,  though  not  so  high  as  those  of  the  local 
autumn  varieties. 

3t,  -  Results  of  the  Cultivation  of  the  Carlotta  Strampelli  Hybrid  Wheat  in  Rice  Fields 

in  Italy  (1).   -  Marcarelli,  B.,  in  //  Gionmle  di   Risicolt-iira,  Yenr  7,  No.  17,  pp.  213-215. 
Vercelli,  September  15,  1917. 

In  1914-1915,  and  again,  in  1915-1916,  the  Vercelli  Rice-growing  Sta- 
tion carried  out  experiments  in  the  cultivation  of  Carlotta  Strampelli  wheat. 
During  the  second  year,  the  effect  of  the  date  of  sowing  and  different  quanti- 
ties of  seed  were  tested.  Sowing  carried  out  on  October  15th.  with  75.83, 
89.21  and  98.13  lbs.  of  seed  per  acre,  gave  24.82,  25.14  and  25.86  c^vt.  per 
acre  ;  that  carried  out  on  October  25th.  with  the  same  quantity  of  seed 
gave  23.54.  24.50  and  24.74  cwt.  per  acre,  and  that  of  November  4th.  gave 
19.24,  19.16  and  17.82  cwt.  per  acre.  The  best  harvests,  then,  were  ob- 
tained with  the  earliest  and  thickest  sowing.  Cologna  Veneta  wheat,  cul- 
tivated under  the  same  conditions,  yielded  from  18-19  cwts.  per  acre  {II 
Giornale  di  Risicoltura,  Year  i,  No.  19,  pp.  291-296,  October  I5tli.,  1916). 

In  view  of  these  good  results,  the  Rice-growing  vStation  provided  farm- 
ers with  a  certain  quantitj^  of  Carlotta  vStrampelli  wheat  to  be  grown  ex- 


(i)  See  also  B.  1915,  No,  167;  R.,  i<ji6.  No.  1175.  (Ed.) 
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perimentally  aud  compared  with  the  varieties  usually  cultivated  by  them. 
Five  farmers  obtained  the  following  results  (very  unfavourable  year) :   — 

(   Gentil  rosso  ) 

i)  Carlotta  Strampelli    8.26   cwt.  per  acre  •    ■  {  ^^  i   ■  -,      ■  1.1     ?     7.16  cwt.  per  acre 

J   Ilybnde    luversable  \  ^ 

>  ^    1  ..     r*i  ..•  \  Cologna  Veneta  /     ^ 

2    Carlotta  Strampeili  10.2^       »        "»■•<.,.  }     8.66     »        »       » 

I   Rieti  ' 


8 


^  ^    ,   ,.     .,,  ,,.  o  (  Cologna  Veneta  i 

3    Carlotta  Strampelli  15.58       »         ■•        .     .    .  }  12.0 

I   Varesotto  \ 

4)  Carlotta  Strampelli  11.94       "  •'     ■    •      The  other  varieties  gave  a  rather  lower 

yield. 

5)  Carlotta  Strampelli  16.10       »         ..        »     .    .      Cologna  Veneta  13.12  cwt.  peracre. 

In  all  cases  the  Carlotta  Strampelli  variety  showed  marked  resistance 
to  lodging,  great  vigour  gnd  slighter  encroachment  of  weeds. 

"  With  a  few  exceptions  the  wheats  now  grown  in  the  Vercelli  district 
are  not  well  adapted  to  the  conditions  of  soil  and  atmospheric  moisture,  to 
the  fertility  of  many  soils.  The  greater  part  were  introduced  from  dry, 
or  only  partiall}^  irrigated  distiicts,  without  special  attention  being  paid  to 
the  characters  of  the  varieties  and  their  cultural  requirements..  Many 
have  a  limited  proportion  of  culms  and  leaves,  and  they  ripen  too  early 
to  profit  b}^  the  local  climatic  conditions,  without  having  on  that  account 
a  greater  resistance  to  lodging  and  a  good  production.  The  varieties  which, 
in  rice  fields,  give  a  high  yield,  are  those  with  tall,  strong  straw,  with  large 
leaves,  a  rapid  growth  from  the  beginning,  so  as  to  limit  as  much  as  possi- 
ble the  development  of  weeds,  a  rather  late  ripening  period,  and  a  large  num- 
ber of  grains  in  proportion  to  the  length  of  the  rachis.  In  these  respects 
Carlotta  Strampelli  wheat  seems  preferable  to  all  others  ". 

36  -  Trials  of  Different  Methods  for  the  Cultivation  of  Winter  Wheat,  in  the  Great 

Plains  Area,  U.  S.  A.  —  See  No.  1 1  of  this  Review. 

37  -  Rye-Growing  in  Uncultivated  Rice-Fields ;  in  Italy.  —  marcarelli,  b.,  in  //  Gior- 

nale  di  Risicoltnra,YGiir  VIT,  No.  17,  pp.  210-213.  Vercelli,  September  15,  1917. 

Rye-growing  in  rice-fields,  without  any  previous  preparation  of  the 
soil,  can  be  carried  out  according  to  the  rjles  recently  suggested  by  Prof. 
NovEi^Li  for  sowing  wheat  on  tmcultivated  rice-land. 

For  this  purpose  the  land  should  be  wet  and  light,  not  too  fertile,  and 
not  likely  to  pay  for  growing  wheat.  The  rye  is  sown  from  mid-September 
to  the  end  of  October,  before  the  rice  harvest  and  just  before  turning  the 
water  away  from  the  rice-field,  taking  care  that  the  soil  be  quite  free  from 
water  two  days  after  sowing. 

Where  water  is  available,  the  rye  may  be  sown  on  the  rice  stubble,  pre- 
viously inundating  the  ground,  for,  to  obtain  the  best  results  with  this  meth- 
od, the  rye  seeds  must  be  sown  on  inundated  ground,  to  obtain  the  greatest 
adherence  of  the  grains  to  the  muddy  ground,  followed  by  prompt  germina- 
tion. In  this  case,  and  if  calcium  cyanamide  is  available,  a  first  nitrogen- 
ous manuring  of  0.8  cwt.  per  acre  may  be  given  some  days  before 
admitting  the  water.  In  any  case,  from  18  to  23  lbs.  more  seed  per  acre 
than  usual  have  to  be  sown  to  assure  abundant  vegetation  and  to  make  up 
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for  the  inevitable  loss  that  occurs  during  germination  and  the  young 
stages  of  the  plant. 

Immediately  after  the  rice  harvest,  all  the  irrigating  canals  must  be 
well  looked  after,  deepening  them  a  few  inches  and  making  new  ones  if 
there  are  not  sufficient  present.  The  dikes  should  be  destroyed,  and  if 
mineral  fertilisers  are  available,  62  to  72  lbs.  of  sulphate  of  ammonia  and 
1.6  to  2.4  cwt.  of  superphosphate  should  be  give  per  acre,  this  is,  if  calcium 
cyanamide  has  not  already  been  applied. 

At  the  end  of  winter,  before  the  rye  has  commenced  its  new  growth, 
a  slight  harrowing  should  be  given  so  as  to  break  up  and  bury  the  stubble, 
and  provide  a  good  surface  tilth.  During  the  later  stages  of  growth,  no 
other  attention  need  be  given,  save  that  the  drainage  ditches  should  be 
maintained  in  good  order  and  a  nitrogenous  manuring  applied  if  the  ce- 
real has  suffered  from  the  winter. 

After  the  rye  is  harvested,  the  ground  can  be  used  for  rice  by  employ- 
ing transplanting,  pr,  after  sowing  a  cover  crop  of  clover  or  some  other 
leguminous  plant  in  the  beginning  of  March,  a  good  cut  of  fodder  may  be 
obtained  the  same  year. 

The  writer  considers  the  advantage  of  substituting  wheat  b}"  rye  un- 
der the  present  exceptional  conditions,  when  it  is  necessary  to  produce  the 
greatest  possible  quantity  of  cereals.  He  further  adds  : 

In  many  rice-growing  districts  of  Piedmont,  i  acre  of  ground  only 
produces  15  to  18  bushels  of  wheat,  while  it  produces  22  to  24  bushels  of 
rye.  When  there  is  a  shortage  of  phosphatic  manures  and  labour  for  ctil- 
tivating  the  crop,  rye  is  indicated  as  it  requires  less  attention  and  is 
more  hardy,  quickly  covering  the  ground  and  smothering  weeds.  This 
latter  qualit}^  give  the  result  that,  when  rice  follows  rye,  the  former  requires 
less  cleaning. 

It  should  be  remembered  that  rye  is  harvested  20  to  25  days  before 
wheat,  that  is  to  say,  at  the  period  when  the  provision  of  wheat  and,  in  ge- 
neral, cereals  used  for  bread  making,  is  the  most  required 
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38  -  Various  Fibres  Examined  at  the  Imperial  Institute,  London.  —  vSee  No.  5  of  this 

Review. 


39  -  Flax  Cultivation  Trials  in  Egypt.  —  .See  No.  5  of  this  Review. 

40  -  Cotton  Growing  in  Australia.  —  See  No.  5  of  thi.s  Review. 

41  -  New  Paper- Making  Materials  Examined  at  the  Imperial  Institute,  London.  — 

See  No.  5  of  this  Review. 
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42  -  l^icinodendron  Rautaneii,  An  Oil-Yielding  Euphorbiaceous  Plant  of  the 

South-African  Veldt.  —  See  No.  5  of  this  Review. 

43  -  New  Oil  Seeds  from  American  Palms.  —  See  No.  5  of  this  Review. 
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44  -  The  Indigenous  Tan  and  Dye-Producing  Plants  of  New  Zealand.  —  aston,  b.  c, 

in  The  Journal  of  A gricultitre,  Vol.  XV,  No.  2,  pp.  55-62  ;  No.  3,  pp.  117-128.  Wellington, 
August  20  and  September  20,  191 7. 

The  writer  reviews  the  Hterature  of  the  subject  and  draws  attention 
to  the  fact  that  the  ancient  Maoris  extracted  the  vegetable  dyes,  which 
they  used  for  dyeing  their  garments,  from  the  following  trees  and  shrubs :  — 

Pure-black  colours  were  obtained  from  the  hinau  small  tree  (Elaeocar- 
pus  dentatus)  and  the  pokaka  {E.  Hookerianus),  and  to  a  less  extent  from 
the  towai  or  beech  trees  (Nothofagus  fusca  and  N.  Menziesii)  the  tawhero- 
tree  {Weinmannia  racemosa  and  W.  sylvicola)  and  hange-hange  shrub  [Ge- 
niosioma  ligustrifolium) . 

Blue-black  colours  were  obtained  from  the  tutu  or  turakihi  shrubs 
{Coriaria  ruscifolia)  and  the  mako-shrub  {Aristotelia  racemosa). 

Red-brown  colours  were  yielded  by  the  toatoa  or  tanekaha  tree  {Phyl- 
locladus  frichomanoides)  and  makamaka-shrub  {Ackama  rosaejoUa). 

Yellow,  golden  or  brownish-yellow  colours  were  got  from  the  karamu- 
shrub  (Coprosoma  sp.,  probably  C.  htcida  or  C.  rohusta),  raurekau-shrub 
{Coprosoma  grandi folia)  and  puriri-tree  {Vitex  littoralis). 

A  blue  colour  was  said  to  have  been  obtained  from  the  whakou-shrub, 
or  small  tree  [Eugenia  maire) . 

It  is  significant  that,  in  the  majority  of  cases,  the  colouring  of  the  fibres 
was  effected  by  the  aid  of  plants  extremely  rich  in  tannin,  or  closely  allied 
compounds. 

The  following  data  are  given  as  regards  modern  experience  and  research 
in  New  Zealand  tannins  and  dyes :  — 

PivANTS  FURNISHING  DYES.  —  Aristotelia  racemosa  (makomako,  or  wi- 
neberry).     The  bark  supplies  a  blue-black  dye. 

Tetragonia  trigyna  (New  Zealand  spinach)  yields  a  purple  fluid  used 
for  ink.  The  fruit  of  Schefflera  digitata  and  the  juice  of  the  root  of  Phor- 
mifim  were  also  used  for  this  purpose  as  well  as  for  tanning. 

Coprosoma  spp.  This  genus  of  Ruhiaceae  (which  includes  40  species), 
is  restricted  in  habitat  to  Australasia,  the  Pacific  Islands,  New  Guinea  and 
Borneo.  Many  of  its  representatives  are  amongst  the  commonest  and  most 
widely  distributed  native  shrubs.  Their  bark,  and  especially  the  cortex 
of  the  root,  are  of  considerable  tinctorial  power,  as  in  the  case  of  Coprosoma 
grandi  folia  (orange-yellow);  C.  linariijolia  (bright-yellow),  C.  Incida;  C. 
rotundi folia  ;  C.  rhamnoides  ;  C.  foetidissima ;  C.  microcarpa. 

The  preliminary  tests  of  the  writer  have  shown  that  there  is  reason 
to  believe  that  closely  similar,  if  not  identical,  dyes  to  those  of  madder 
{Riibia  tinctoria)  are  to  be  obtained  from  Coprosoma  roots,  which  have  the 
economic  merit  of  being  larger  than  those  of  the  former  plant. 

Vitex  lucens  (syn.  V.  littoralis)  (puriri),  furnishes,  with  various  mord- 
ants, different  yeUow  and  brown  tones,  it  has  been  suggested  as  a  source 
of  khaki  dye  for  military  material.  Some  of  the  lichens  used  for  dyeing 
purposes  in  Scotland  are  also  to  be  found  in  New  Zealand  :  Parmelia  cape- 
rata,  P.  saxatilis,  P.  parietina,  P.  perlata,  Lecanora  tartarea. 

PivANTS FURNISHING  TANNINS.  —  Elacocarpus  dentatus,  (Hinau);  the  bark 
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contains  from  19  to  20  per  cent,  of  tannin  ;  it  is  also  used  for  dj^eing, 
Elaeocarpus  Hookerianus  (pokaka).  The  bark  contains  tannin.  Co- 
riaria  ruscifolia  (syn.  C.  sarmentosa)  contains  tannin  in  all  parts  of  the  plant. 
Ackama  rosae folia  (Makamaka)  —  Weinmannia  sylvicola  (Tawhero  or 
Towai),  W.  racemosa  (Towai  or  Tawero  in  the  north,  Kamaki  in  the  south 
Island)  —  Eugenia  maire  (Whakoa  or  Wawhakou  or  Kiwaka),  with  16.7 
per  cent,  of  tannin  in  the  bark  —  E.  Sniithii  with  10.7  per  cent.  —  Fuschia 
excorticata  with  5.3  per  cent  —  Meirosideros  spp.  (with  15  to  18.35  P^r  cent 
of  tannin  in  its  bark).  —  Fagus  spp.  (syn.  Nothojagus)  —  Podocarpiis  spicata 
(Matai  or  Black  Pine)  —  Dacryditim  cttpyessinum  (red  pine  or  Kimu) 
—  Phyllodadus  trichomanoides  (celery-topped  pine  =  Tanekaha,  Toatoa) 
with  28.66  per  cent  of  tannin  in  the  bark  —  Phyllodadus  glauca  (Toatoa) 
and  Pli.  Alpinus  (Mountain  Toatoa)  with  tannin  in  its  bark  and  phyllodia, 
and  perhaps  toii  {Cordyline  indivisa),  supply  a  large  amount  of  tannin. 

45  -  Melanorrhrcea  usitata,  a  Plant  from  Burma  and  Siam  Producing  a  Black 

Lacquer.  —  See  No.  5  ot  th.s  Review. 

46  -  Sugar  Cane  Cultivation  and  the  Manufacture  of  Sugar  in  the  Republic  of  Sal- 

vador, Central  America.  —  Downib,  harry  a.,  in  The  Louisiana  Planter,  Vol.  hXlV , 
No.  18,  pp.  284-286.     New  Orleans,  November  3,  191 7. 

I.  —  Cultivation.  —  A  description  is  first  given  of  the  methods 
usually  adopted  in  Salvador  :  the  cane  is  planted  between  rows  of  maize, 
and  all  work  is  done  by  hand.  The  author  then  describes  the  methods  he 
adopted  at  I^a  lyabor  de  Duran,  using  machines,  with  which  he  obtained 
better  results,  both  as  regards  increased  yields  and  reduced  labour.  The 
method  is  as  follows  : 

Preparation  of  thelani,m  June,  July  and  August;  a  Moline  plough,  cutting  to  a  depth  of 
9  inches  was  first  used,  then  a  M\pe3  sub-soil  plough,  also  cutting  to  9  inches. 

Harrowing  (about  6) ,  with  disc  harrow ,  every  1 5  days  during  summer  to  keep  down  weeds. 

Prepara'ion  of  furrows  for  planfin'^  (best  time  September  or  October),  the  fiurrows  were 
made  in  squares  7  feet  apart  both  ways,  so  as  to  plant  900  plants  per  acre  ;  these  furrows  were 
about  15  inches  deep  and  the  plough  followed  by  a  small  two-horse  plough,  loosening 
the  subsoil  to  a  depth  of  about  6  inches. 

Planting,  the  cane  was  planted  at  the  intersecting  points  of  the  marking  out,  from  4  to  6 
selected  cuttings  of  3  eyeseach,  planted  slantwise,  with  the  eyes  looking  up,  and  lightly  covered . 

Harrowing,  with  a  small- toothed  harrow  6  days  after  planting. 

During  the  rest  of  the  rainy  season  a  Moeine  plough  cultivator  was 
used  every  10  days,  going  the  way  of  the  furrow  till  this  was  filled  up,  and 
afterwards  all  possible  ways  that  the  planting  admitted. 

During  the  dry  season  a  Moline  cane  cultivator  was  used  every  15 
days. 

The  cost  of  work  done  by  machine  is  only  slightly  less  than  that  done 
by  hand,  but  with  machines  2  men  per  day  can  care  for  6  acres,  whereas  48 
men  are  required  to  do  the  same  work  by  hand,  so  that,  by  using  machines, 
labour  may  be  diverted  to  other  work. 

Not  only  was  the  crop  (25  to  40  tons  per  acre)  larger  with  macliines, 
but  the  juice  obtained  was  better,  perhaps  on  account  of  the  wide  planting. 

The  cane  was  cut  b}-  haiid,  well  down,  if  possible  under  the  ground. 
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II.  —  Manufacture  of  the  sugar.  —  On  small  holdings  the  sugar  is 
obtained  by  ver}^  simple  methods.  It  is  consumed  in  the  country  and  known 
under  the  following  names,  which  also  indicate  the  quality  and  origin : 
—  i)  panda  or  duJce,  a  dark  brown  product,  .sometimes  rather  lighter,  con- 
taining all  the  molasses ;  2)  pilon,  a  white  or  brown  sugar,  run  into  moulds 
and  clarified  after  boiling  ;  3)  Mascabado  or  Muscovado,  a  light  or  dark 
brown  sugar  made  on  some  holdings.  To  make  this,  the  mascabado, 
immediately  after  boiling,  is  beaten  up  to  a  powder  and  dried  in  the  sun. 
This  sugar  keeps  well  in  the  dry  season,  but  goes  wet  in  the  rain}'^  seasop. 

It  is  difficult  to  estimate  the  cost  of  making  these  sugars,  because  the 
work  is  done  by  members  of  the  family  and  friends,  who  are  only  paid  very 
little. 

I^arge  sugar  producers  may  be  divided  into  two  groups  —  the  Trust 
group  and  —  the  outsiders.  The  trust  group  has  7  factories  with  a  total 
production  of  150  000  quintals.  The  outsiders  have  q  factories  producing 
80  000  quintals.  The  trust  group  have  enough  land  to  raise  their  annual 
production  to  a  million  quintals,  and  the  other  group  could  do  the  same. 
There  are  also  i  000  000  acres  of  land  suitable  to  sugar  growing,  an 
important  factor  in  the  progress  of  the  industry. 

Most  of  the  sugar  made  by  the  large  producers  is  consumed  in  the  Re- 
public, but  a  fair  amount  is  exported  to  San  Francisco. 

No  improved  methods  of  manufacture  are  used.  The  smaller  plants, 
where  there  is  only  a  single  crushing,  yield  about  125  lbs.  per  ton  of  cane ;  in 
the  larger  plants  the  yield  is  from  140  to  195  lbs.  per  ton  of  cane.  There 
are  three  qualities  of  sugar  :  i)  good  white  sugar  ;  2)  nearly  white  sugar  ; 
3)  light  or  dark  brown  sugar.  The  prices  are  respectively  12,  11  and  9 
pesos  (i)  per  100  lbs.  The  cane  is  generally  of  very  good  quality,  the  juice 
running  from  cf  Beaume  at  the  beginning  of  Nox^ember,  and  12  and  13" 
Beau  me  in  Februarv  and  March. 


47      Cappar/s  alb/trunca,  a   South 

Stitute.  —  See  No.  5  of  Ih's  Review. 


African  Plant  Furnishing  a  Coffee  Sub- 


48  -  Production  of  Santal  Oil  in  Mysore,  British  India.  —  See  No.   5  of  th's  Review. 

49  -  Tobacco  Growing  in  Ire  land  (The  Experiments  in  191 6).  -  Keller,  G.N.,  in /o;/;-Ma/ 

of.  the  [^cpaytniem  oi  Agriculture  and  Techtucal  Insiriietion  lor  Ireland.     VoL  XVII,  No.  3, 
pp.  -1 61-466.     Dublin,  191 7. 

The  current  scheme  of  tobacco  experiments  in  Ireland,  covering  a 
period  of  ten  3'ears,  and  financed  out  of  the  Development  Fund,  was 
inaugurated   in   191 4. 

The  number  of  growers,  the  total  areas  cropped  in  1916,  at  the  two  cen- 
tres where  experiments  were  conducted,  and  the  quantity  of  tobacco  pro- 
duced at  each  centre  are  as  follows  : 


STIMULANT, 

AROMATIC, 

NARCOTIC, 

AND 

MEDICINAL 

PLANTS 


(i)   I   l^cso  =»   ir  ()d.  at  par.  (Ed.). 
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Centre 

No.  of  Growers 

Acres 

Preliminary  Packed 
Wt.  lb. 

Adare,  Co.  I^imerick  ;  MuUacrew,  King's  Co. 
Randlestown 

51 
.67 

83 
89 

(i)     11  500 

(estirnaterl) 

58668 

(i)  4-3000  lb.  dry  weight  were  destroyed  by  tire  on  January  ist.,   1917. 

The  varieties  grown  were  :  Copper  King  and  Kentucky  Black.  At 
Randlestown  centre,  Rich  Wonder  and  Yellow  Mammoth,  two  varieties 
closely  akin  to  Copper  King  and  Kentucky  Black  were  also  grown  on 
a  commercial  scale.  The  following  varieties  in  addition  were  grown  at 
Randlestown  centre  for  the  purpose  indicated: 

2       acres    of  Burley    ^  „      ,,  ,     .•  c  ,    ■  r,.     ■  .j. 

<  For  the  productioii  of  briyht  pipe  cutters 
2  Ys    »         rrish  Ciold  ( 

.1  1/4    »  "         »         i'"'-'!'  the  pro(hiction  of  a  cigarette  tobacco 

of  the  Virginia  type. 

At  Adare  centre  three  roods  of  Irish  Gold  and  a  half  acre  of  Giourkioi 
were  grown  for  the  production  of  cigarette  tobacco  of  the  Virginia  and  Turk- 
ish types  respectively.  In  addition  to  the  seven  varieties  which  were  grown 
on  a  commercial  scale,  tests  were  condticted  on  a  small  scale  at  one  centre 
with  two  varieties  and  three  hybrids. 

The  results  of  experiments  with  varieties  were  as  follows  : 

For  Roll  and  Plug.  —  No  variety  tested  proved  better  than  Copper 
King,  which  had  a  superior  habit  of  growth. 

Bright  Pipe  Cutters.  —  Broad  Leaf  Burley  and  Irish  Gold  proved  quite 
suitable  for  the  production  of  bright  pipe  cutters,  but  both  varieties  were 
very  susceptible  to  root  rot,  and  also  proved  much  more  difhcult  and  ex- 
pensive to  cure  than  heavy  dark  tobacco. 

Cigarette  Tobacco.  —  A  severe  attack  of  root  rot  seriously  interfered  with 
the  experiments  with  the  Irish  Gold  variety  for  cigarette  purposes.  At  one 
centre  a  half  acre  of  Giourkioi,  a  Turkish  variety,  was  planted  very  late  and 
gave  a  very  poor  return. 

The  results  of  the  year's  work  with  bright  tobaccos,  suitable  for  ci- 
garette and  pipe  cutters,  emphasized  the  fact  that  the  production  of  these 
types  of  tobacco  involves  greater  difficulty  and  risk  than  the  production 
of  heavy  dark  tobacco. 

Experience  and  careful  tests  have  shown  that  it  is  very  difficult  to  cope 
with  the  root  rot  disease,  caused  by  the  fungus  Thielavia  basicola.  Some 
crops  were  imperceptibly  damaged,  others  were  almost  completely  destroyed. 
Tobacco  grown  on  moory  land  and  rich  friable  loam  suffered  least. 

For  the  rehandling  of  the  1915  crop  both  centres  were  equipped  with 
the  latest  pattern  of  Proctor  continuous,  automatic,  redrying  and  ordering 
machine. 

The  experiments  indicate  that  a  Proctor  machine  would  be  a  very  effi- 
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cient  and  economic  instrument  in  the  preparation  for  market  of  Irish  to- 
bacco if  the  growing  of  the  crop  were  on  an  extensive  and  permanent  basis. 
The  rehandling  equipment  at  each  centre  represents  a  capital  outlay  of, 
approximately,  £  2000. 

Under  commercial  conditions,  such  as  exist  in  America,  the  annual 
charge  for  this  equipment  would  be  distributed  over  the  produce  of  1000 
acres  or  more. 

Any  tobacco  produced  in  1915,  which  was  not  sold  to  factories  controlled 
b}^  the  experimenters,  was  disposed  of  through  tobacco  brokers  and  mer- 
chants. 

In  1915  the  preliminary  j^acked  weight  of  the  tobacco  grown  on  the 
total  area  of  225  Vs  acres  was  144  289  lb.  Of  this  quantity  a  total  of  132  689  lb. 
has  been  sold  at  an  average  price  of  7^.  per  lb.  The  cost  of  growing  pipe 
tobacco  in  1915  ranged  from  3^.  to  ii.Sd.  per  lb.  and  the  cost  of  rehandl- 
ing at  the  different  centres  ranged  from  i.6d.  to  3.3c?.  per  lb.  These  fig- 
ures are  exclusive  of  any  charges  in  respect  of  capital  or  supervision.  The 
packing  and  bonding  of  the  1916  crop  has  not  yet  been  completed.  No 
difficulty  is  anticipated  in  selling  the  crop,  the  prohibition  of  the  importa- 
tion of  tobacco  having  strengthened  the  demand  and  increased  the  prices 
for  Irish  grown  tobacco.  » 

50  -  Tobacco  from  Northern  Nigeria.  —  Seo  n.  5  of  this  Review. 

51  -  The  Leguminosae  Dolichos  melanophthalmus  and  D.  sesquipedalis      horticulture 
as  Vegetables  in  Italy.  —  Ragionieri,  Attilio,  in  Bullatino  della  K.  Societa  Toscana  di 
Oi'ti  colt  lira,  Yeor  XIJI,  No.  lo,  pp.  149-151.     Florence,  October  13,  10J7. 

The  dolichos  cultivated  in  Tuscany  under  the  names  of  "fagiolini 
dall'occhio  ''or  "  fagiolini  di  Sant'Anna  ",  belong  to  a  mixture  of  numerous 
forms  and  varieties  of  Dolichos  melanophthalmus.  By  separating  and  select- 
ing them  it  would  be  easy  to  obtain  improved  species. 

For  over  a  century  the  asparagus  bean  ("fagiolo  asparagio  "  or  "  dolico 
gigante"  or  "fagiolo  di  Cuba"),  considered  to  be  an  improved  species 
of  Dolichos  sesquipedalis,  has  been  cultivated  in  Tuscan  gardens. 
It  is  a  climbing  plant  which  reaches  a  height  of  about  10  feet.  The 
green  pods,  about  18  to  20  inches  long  (when  quite  ripe  they  are  about  31 
inches  long)  are  eaten.  They  are  grown  in  soil  dug  deeply  at  the  beginning 
of  winter  and  manured  with  well  rotted  manure,  superphosphate  and  a 
little  potassic  fertiliser.  Sowing  is  carried  out  in  mid- April  in  trenches  from 
35  to  39  inches  apart,  the  seeds  are  placed  two  or  three  together  at  distan- 
ces of  about  10  inches.  When  the  plants  are  large  enough  they  are  hilled 
up,  usually  after  an  application  of  liquid  manure.  After  this  all  that  re- 
mains to  be  done  is  to  fix  the  plants  on  to  their  supports  (cane  fences,  etc.) 
and  to  water  them  abundantly.  The  occasional  application  of  liquid 
manure  when  watering  during  the  summer  improves  the  yield,  which  starts 
towards    the    middle    of  July    and    continues   till   the  first    white   frosts. 

Crossings  between  the  various  Dolichos  are  very  easy,  whereas  those 
between  the  various  Phaseolus  are  very  difficult.  Crossing  Dolichos  and 
Phaseolus  never  succeeded. 
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52  -  A  Simple  Method  for  Forcing  Rhubarb  in  the  Open  Air.  —  dufour  August,  ir 

Bulletin  dcV Association  dcs  May,iichcrs  dc  Geneve,  Year  XXVT,  No.  52,  pp.  12,  13  +  1 
plate.  Geneva,  Nt)vember,  191 7. 

Among  the  many  methods  in  use  for  forcing  rhubarb  in  the  open  air, 
a  very  simple  one  consists  in  using  an  old  cask,  the  bottom  or  end  of  which 
has  been  removed,  the  other  being  left. 

After  having  dressed  the  foot  of  the  rhubarb  in  November  with  fresh 
horse  maure,  the  cask  is  placed  over  the  roots  and  surrounded  with  a  suffi- 
cient quantity  of  stable  manure  and  litter  to  warm  the  plant  and  help  the 
leaves  to  grow.  A  heat  of  from  25  to  30*5  C.  is  thus  obtained.  If  too  great 
a  heat  is  to  be  feared  air  is  let  in  through  the  bung-hole. 

The  following  English  and  American  varieties  are  distinguished  b^^  their 
earliness  and  are  well  adapted  to  forcing :  —  Early  lyaxton  Rhubarb,  deeply 
coloured  ;  Kotdaj's  Giant ;  Hanke's  Champagne ;  Daw's  Champion  ;  Johnston 
»St.  Martin;  Dancer's  Earh'  Scarlet  ;  Mitchell's  Royal  Albert  ;  etc.  (i). 

53  -  The  Work  of  the  Philippine  Bureau  of  Forestry.  —  Fischer,  .\.  v.  (Director  of  Forest- 

ry) ,  in  Annual  Report  0/  the  Director  of  For'stry  of  the  Philippine  Islands  for  the  Fiscal  Year 
Ended  December  21,  1916.  The  Government  of  the  Philippine  Islands  Department  of  Agri- 
culture and  Natural  Resources,  Bureau  of  Forestry,  pp.  83.  Manila,  191 7. 

This  Report  of  the  Director  of  Forestry  of  the  Philippine  Islands  shows, 
in  the  first  place,  that  the  Bureau  has  continued  the  propaganda  work  car- 
ried out  to  show  the  people  the  benefits  to  be  derived  from  the  forest  laws. 
The  wood  expert  has  also  done  important  work  in  the  study  and  identifi- 
cation of  the  trees  and  their  products  (2).  Considerable  surveying  and 
inspection  work  was  also  done.  Besides  the  ordinary  work  of  the 
Administrative  Division,  mention  must  be  made  of  the  Division  of 
Investigation,  whose  staff  also  gives  instruction  in  the  Forest  School. 
The  chief  work  carried  out  by  this  Division  consisted  in  reconnaissance 
work,  supplying  information  for  the  forest  maps,  dendrology  (flora  of  the 
forest  reserves  devoted  to  experimental  work  ;  check  list  of  woody  plants 
of  the  Philippines ;  research  on  rattan  [Calamus  Rotang],  rubber  and 
bamboo  plants),  silviculture  (growth  studies,  silvical  notes,  reproduction 
studies,  planting,  seed  collection). 

Reforestation  is  of  paramount  importance  in  the  Philippines,  for  over 
40  %  of  the  total  area  is  covered  with  cogon  grass  {Imperata  exalt  at  a),  which 
is  useless  for  grazing,  is  a  fire  nrenace,  exhausts  the  soil  and  is  a  breeding 
place  for  locusts.  Its  destruction,  which  is  necessary  to  protect  the  crops, 
entails  great  expense.  A  tree,  ipil-ipil  {Leucaena  glaitca  Benth.),  has  been 
found  which  will  kill  out  cogon  grass  within  two  j^ears.  Besides  this  tree, 
hunbang  {Aleurites  molurxana  Willd.)  and  bagilumbang  {Aleitrites  trisperma 
Blco.)  were  also  planted. 

The  lumber  trade  improved  in  1916.  The  principal  markets  for  this 
product  are  those  of  Hongkong,  China  and  the  United  States,  besides  the 

(i)  See  also  i?.  September,  i9i-,No.j24,  p.  1260,  under  Rhubarb.  [Ed.)  (2)  See:  Schnei- 
der E.  E.  (Wood  Expert,  Bureau  of  Forestry),  Commercial  Woods  of  the  Philippines:  Their 
Preparation  and  Uses,  in  Department  of  the  Interior,  Bureau  of  Forestry,  Bulletin  No.  i.), 
pp.  274  +  12  figs.  8  plates.  Manila,  1916. 
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local  market.  The  shortage  of  coal  and  its  high  cost  gave,  at  the  end  of 
1916,  a  great  impulse  to  the  production  of  fire  wood,  which  is  also  used  on 
the  railways.  In  1916,  the  production  of  fire  wood  reached  292  336  cubic 
metres  (i  cubic  metre  =  424  board  feet). 

The  Bureau  of  Forestry  of  the  Philippine  Islands  administers  16  mil- 
lion hectares  of  forests,  and  includes  201  employees  of  all  grades.  In  1916 
the  revenue  was  distributed  as  follows  : 

Appropriations 321  205.20     /?«os  (i) 

Revenue 494  447-65 

Expenditure       285  708.09 

Surplus 208  739-56 

Percentage  of  espendituie  to  revenue    .    -  58  % 

The  following  data  on  the  utilisation  of  the  public  and  private  forests 
in  1916  are  of  interest. 

Public  forests  Private  forests 

Timber        - 341 445  cubic  metres       2572  cubic  metres 

Firewood 292  336  »  84  428               »                 » 

Charcoal 2233  »  i  815                » 

Dyewood 2  281  466  kg.  — 

Tan  bark i  543  686     »  2  237   kg. 

Dye  bark 03057     »  8505     » 

Wood  oils      63  353     »  — 

Gum  mastic       i  080  448     »  — 

Giun  elenii 251  657     »  — 

Gutta-percha 19077     »  — 

Split  rattan 3  112  126     »  2187   kg. 

Gogo 157324     »  51     » 

The  woods  most  commonly  used  for  timber  are  those  of  the  Diptero- 
carpaceae  ("lauan",  "apitong",  "  tanguile  "  or  Philippine  mahogany, 
etc.)  (2).  In  1916  the  exports  were: 

Timber       39  954  cubic  metres 

Copal       I  143  938  kg 

Elemi 104  311     » 

Gutta-percha 29  962     » 

Rattan 82  100  pesos 

<! 
3 

IvIVE   STOCK    AND    BREEDING. 
54-  Studies  on  Fagopyrismus  and  Similar  Affections  in  Canada.  —  bruce,  H-  h,  in  the 

Journal  of  the  American  Veterinary  Medical  Association,  Vol.  411,  No.  2,  pp.  189-194, 
Ithaca,  N.  Y.,  November,  1917. 

Fagopyrismus  is  an  erythema  of  the  unpigmented  skin,  often  accom- 

,  panied    by    nervous  symptoms  and  which  sometimes    ends  fatally.    Its 

'  I  production  requires  the  following  factors  :   i)   unpigmented  skin,  2)   in- 
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gestion  of  buckwheat,  3)  direct  sunshine.  Somewhat  similar  conditions 
may  be  produced  by  Medicago,  Trip)liiim  Hypericum  and  Polygonum.  Tht 
writer  had  occasion  to  stud^^  an  outbreak  of  fagopyrismus  in  Yorkshire 
sows  and  3'oung  pigs  belonging  to  the  University  of  British  Columbia,  which 
had  been  running  on  a  pasture  with  buckwheat  in  flower  for  only  24  hour^ 

in  August  1917. 

Symptoms  of  the  disease.  In  mild  cases,  there  is  erj-thema  and  slight 
inflammatory  swelling  accompanied  by  intolerable  itching,  the  region  of 
the  head  and  ears  being  the  most  commonly  afi'ected.  In  the  severer 
cases,  there  may  be  some  disturbance  of  breathing,  digestive  trouble,  and 
symptoms  of  brain  afl'ection.  Death  may  result  in  12  hours.  In  nio-^t 
cases,  recover}^  takes  place  in  a  few  days. 

Treatment.  Affected  animals  should  be  moved  at  once  into  the  shade. 
In  severe  cases,  treatment  should  be  given  to'reduce  inflammation. 

In  May  igi6  a  herd  of  Holstein  heifers,  belonging  to  the  Agassiz  (C;i- 
nada)  Experimental  Farm,  w^hich  had  been  running  in  woody  pasture  where 
there  were  large  numbers  of  different  species  of  Polygonum  were  found  to 
be  sufl'ering  from  the  symptoms  of  f agopyrisnms.  The  parts  directly  exposed; 
to  the  sun's  raj^s  were  affected,  the  dermatitis  being  confined  to  the  white, 
parts  of  the  skin.  This  fact  induced  the  waiter  to  study  the  disease.  j 

On  July  i8th,  3  white  pigs  were  placed  in  the  shade  and  fed  until  the 
28th.  as  follows :  —  one  served  as  a  control  and  was  fed  on  mixed  grass  and 
shorts,  the  2nd.  on  shorts  and  red  clover  (T.  pratense) ;  the  3rd  received  shorts 
and  Polygonum  Persicaria.  From  July  28  to  August  4,  the  pigs  were  placed 
in  pens  so  situated  that  they  could  not  get  out  of  the  sun.  The  next  day, 
the  ears  of  all  the  pigs  were  reddened,  those  of  the  2nd.  and  3rd.  pigs  being 
slight h'  the  w^orst. 

In  a  2nd,  experiment,  made  with  the  same  animals,  one  was  fed  for  16 
days  on  a  diet  of  Polygonum  Hydropiper  without  any  results  being  obtained. 
A  yearling  Holstein  bull,  with  a  great  deal  of  unpigmented  skin,  was  kept 
from  August  10  to  28  in  a  pen  in  the  open  and  fed  exclusively  on  Polygona- 
ceae :  Polygonum  Persicaria,  P.  Hydropiper,  P.  avicidare,  P.  acre,  P.  hydropi- 
peroides.     No  ill  effects,  however,  ensued. 

In  conclusion,  there  experiments  do  not  confirm  the  opinion  advanced 
by  dift'erent  writers  (P.\30iEiv,  Long,  Muller,  Friedberger,  Frohner,  etc,), 
that  other -species  of  Polygonum  are  toxic,  as  well  as  P.  fagopyrum. 

55  -  Eradicating  Tall  Larkspur  on  Cattle  Ranges  in  the  U.  S.  National  Forests  (i).  — 

AldouS,  a.  E.,  in  United  States  Department  of  Agriculture,  Farmer's  BulLctin,  No.  826 
pp.  23,  8  figs.,  4  tables.  Washington,  August,  1917. 

Poisoning  by  tall  larkspur  {Delphinium  exaltatum)  causes  heayj^  loss 
of  cattle  each  year  in  the  National  Forests  of  the  United  States.  During 
the  last  3  years,  5  500  head  of  cattle,  estimated  at  %  300  000,  were  lost  an- 
nually through  poisonous  plants  ;  about  90  %  of  this  loss  is  attributable 
to  tail  larkspur.     The  bulletin  describes  the  efforts  made  to  ehminate  the 


(i)  See  R.  January,  1917,  No.  54.  {Ed.) 
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loss  caused  by  this  plant.  Experiments  made  in  1913  and  1914  in  the  for- 
ests show  that  grubbing  out  the  plants  is  the  most  effective  method .  The 
work  of  eradication  was  continued  in  1915  on  about  14000  acres  of  cattle 
range  in  the  National  Forest. 

The  work  is  done  b}''  grubbing  out  the  greater  part  of  the  root  system, 
including  the  main  and  lateral  roots.  The  depth  depends  on  the  size  of 
the  roots  ;  for  medium  sized  roots  (about  2  feet)  the  depth  should  be  8  in- 
ches, for  shorter  roots,  6  inches  suffice.  Very  large  bunches  often  have  large, 
shallow  lateral  roots,  which  should  be  removed  to  at  least  4  inches  from 
where  they  leave  the  main  root,  for  a  little  more  than  6  %  of  the  larkspur 
survive  the  first  eradication  and  grow  again  from  the  roots  which  have 
been  insufficiently  removed.  Eradication  should  [be  carried  out  during 
two  consecutive  years. 

The  work  is  best  carried  out  early  in  the  season,  as  soon  as  the  plants 
have  grown  sufficiently  to  be  easily  recognised.  The  plants  may  be  left 
spread  out  in  the  sun  for  a  week,  after  which  they  are  so  dry  that  the  cattle 
will  not  eat  them.  This  method  is  preferable  to  that  of  piling  the  plants 
and  burning  them,  and  also  requires  less  labour. 

The  tool  used  is  determined  by  the  nature  of  the  ground,  a  pick  mat- 
J;ock,  or  hoe  with  the  spur  cut  off  and  the  blade  drawn  out  to  about  9  inches, 
may  be  used. 

The  cost  of  the  first  eradication  varies  from  $  3.65  to  $  10.10  per  acre 
according  to  the  number  of  plants,  nature  of  the  soil,  and  whether  the  range 
is  free  from  rocks,  willows  and  brush.  The  cost  of  the  second  eradication 
does  not  exceed  $  i  per  acre. 

Grazing  by  sheep,  which  are  not  susceptible  to  the  poisoning,  has  only 
a  limited  success  which  depends  chiefly  on  the  choice  of  the  most  favourable 
period,  the  spring. 

Fencing  off  the  infested  land  by  drift  fences  is  more  costty  than  grubb- 
ing and  should  onl}^  be  adopted  if  horses  or  sheep  are  available  to  graze 
the  areas  from  which  the  cattle  are  excluded. 

56  -  The  Properties  of  the  Serum  of  Animals   Hyperimmunised  against  Glanders, 
and  the  Choice  of  Animals  for  the  Preparation  of  Such  Serum  Rich  in  Suitable 

Antibodies.  —  Bertetti,  E.  and  FiNzi,  G.,  in  Atti  della  Reale  Accademia  dei  Lined, 
Rendiconfi,  Classe  di  scicn"c  fislckc,  matematiche  e  naturali ,  Series  5,  Vol.  XXV,  Part  5, 
pp.  131-135.     Rome,  September,  1917. 

The  writers  have  attempted  to  prepare  anti-glanders  sera  rich  in  anti- 
bodies by  using  the  following  animals  :  the  ass,  which  is  v&xy  suscejDtible  to 
glanders,  and  when  infected  naturally  or  experiment allj^  usually  suft'ers 
from  the  acute  form  of  the  disease  ;  the  nmle,  in  which  the  disease  is  usually 
ver}'  acute  (though  acute  cases  are  fairly  common  in  that  animal  and  chro- 
nic cases  are  not  rare)  ;  the  horse,  in  which  the  disease  is  usually  chronic  ; 
the  ox,  which  is  naturally  quite  immune. 
The  experiments  were  as  follows  : 

Imnmnity  obtained  by  using  bacilli  killed  by  chemical  means.  —  On  Au- 
gust 30,  1916,  a  horse  received  an  intravenous  injection  of  a  7-  to  S-day, 
half-culture  on  agar  of   glanders  bacilli  killed  with  a  solution  of  bichloride 
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of  mercusy.  The  following  injections  were  made  in  increasing  doses ;  at 
the  I2th.  injection  .5  agar  cultures  were  inoculated.  The  first  injections 
were  given  close  together  ;  afterwards  they  were  given  every  5  days  up  to 
the  end  of  January,  1917,  when  they  were  given  every  12  or  13  days.  [ 

Immunity  obtained  by  using  bacilli  killed  by  heat.  —  On  August  28, 
1 91 6,  a  horse,  mule  and  an  ass  were  treated  like  the  horse  mentioned  above, 
with  the  difference  that  the  bacilli  were  killed  by  heat. 

Immimity  obtained  by  means  of  bacilli  killed  by  heat  and  by  a  malleinic 
toxin.  —  Two  horses  and  an  ass  were  treated  with  bacilli  killed  by  heat 
and  by  malleinic  toxin  obtained  by  a  special  process. 

Iwymunity  conferred  on  cattle  by  means  of  bacilli  killed  by  heat  and  virulent 
bacilli.  —  Two  oxen  were  immunised  subcutaneously  ;  the  first  received  in- 
jections of  very  drulent  bacilli  grown  on  agar;  the  second  received  cultures 
from  the  same  stock,  but  killed  by  heat  (i  to  6  abundant  cultures  in 
Petri  dishes).  The  injections  were  made  regularly  every  5  days  for  about 
8  months.     The  oxen  supported  the  immunising  treatment  very  well. 

Results.  —  In  August  1917,  the  subjects  under  treatment  yielded 
serum  having  the  following  specific  qualities  :  very  energetic  precipitating 
power  ;  agglutinising  power  very  manifest,  even  at  considerable  dilutions, 
^.  g'.,  of  I  :  10  000  to  I  :  20  000  (the  heat  test  showed  the  specific  nature  of 
the  agglutinins  of  these  sera,  in  showing  that  they  were  such  as  would  con- 
fer immunity)  ;  this  serum  has  abundance  of  a  specific  sensitizing  agent, 
easily  recognisable  either  in  presence  of  Bacillus  mallei,  or  in  presence  of 
different  bacillary  extracts. 

The  animals  under  treatment  did  not  all  yield  a  serum  of  equal  activity. 
Those  inoculated  with  broth  or  agar  cultures  of  Bacillus  mallei  and  with 
mallein  gave  quite  inactive  serum. 

If  the  precipitating,  agglutinising,  and  sensitizing  powers  of  the  various 
sera  obtained  are  classed  by  means  of  numbers  from  one  to  ten,  the  follov^- 
ing  scale  is  obtained  :  serum  from  oxen,  10  ;  serum  from  horses,  8  ;  serum 
from  mules,  4  ;  serum  from  asses,  i  to  2.  The  power  of  fixing  alexins,  pre- 
cipitating malleinic  poisons  and  agglutinising  the  various  races  of  B.  mal- 
lei is  perfectly  proportional  for  all  the  sera. 

Conclusions.  —  i)  It  is  possible  to  obtain  from  the  different  animals 
(ox,  horse,  mule,  ass)  anti-glanders  sera  with  strong  precipitating  powers 
in  regard  to  various  malleins  and  cultures  of  the  bacillus  obtained  by  fil- 
tration, of  high  agglutinising  povv^er  and  containing  specific  sensitizing 
agents,  easily  recognisable  in  presence  of  the  causal  organism  or  its  various 
extracts. 

2)  The  existence  of  a  more  or  less  great  individual  disposition  to 
glanders  has  an  inversely  proportional  effect  in  the  production  of  anti- 
glanders  antibodies.  In  fact,  these  antibodies,  which  show  the  work  per- 
formed by  the  organism  in  order  to  acquire  immunity,  are  more  abundant 
in  ox-serum  and  diminish  progressively  through  the  horse,  mule  and  ass. 

3)  According  to  the  writers,  the  fact  the  oxen  are  immune  to  the 
disease  should  not  be  considered  as  being  related  to  the  lack  of  affinity 
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between  B.  mallei  and  the  cellular  units  of  the  organism,  as  these  latter  are 
certainly  and  actively  affected  by  B.  mallei. 

4)  It  is  inadvisable  to  treat  the  animals  with  agar  or  broth  cultures 
of  the  glanders  virus  together  with  mallein,  Vv^ith  the  intention  of  produc- 
ing a  complete  serum,  for  the  soluble  products  of  B.  mallei  contained  in 
suspension  in  the  broth  cultures,  or  the  crude  mallein  injected,  possibly 
being  modified  only  slowly,  finally  neutralise  in  vivo  the  antibodies  produced 
by  the  bodies  of  the  organisms,  or  else  the  haptophoric  (i)  group  of  the  pre- 
cipitin former  absorbs  and  fixes  the  precipitin. 

5)  The  precipitins  contained  in  the  anti-glanders  sera  prepared  by  the 
writers  are  thermolabile  :  temperatures  between  55  and  60^  C  destroy  the 
functional,  precipitogenous,  and  active  group  of  the  precipitins,  which  are 
changed  into  precipitoids. 

The  work  was  carried  out  in  the  "  Glanders  Research  Ivaboratory  " 
of  the  3rd..  Italian  Army.  The  writers  place  their  anti-glanders  sera  at 
the  disposal  of  other  workers. 

57  -  Endoglobular  Parasites  Causing  Diseases  o[  Animals  in  Russian  Turkestan.  — 

Y-\KiMOFF,  W.  1,.  and  collaborators,  in  the  Bulletin  de  la  Societe  de  Pathologic  exotiqiie 
Vol.  X,  No.  4,  pp.  302-311.     Paris,  April  11,  1917. 

The  authors  have  observed  the  following  haematozoan  diseases  of 
animals  in  Russian  Turkestan  :  — 

A  PiROPLASMOSES.  —  i)  Bovine  piroplasmosis,  due  to  Piroplasma 
bigeminum,  easily  curable  bj^  injections  of  tr)^panoblue. 

2)  Equine  piroplasmosis,  caused  by  P.  cahalli ;  treatment  with  try- 
panoblue  has  given  good  results. 


(i)  According  to  Ehrlich's  side-chain  theory  (1883),  the  celliscomposedof  a  central  mo- 
lecular compie.^  upon  the  preservation  of  which  the  existence  and  energy  of  the  whole  cell 
depend.  Branching  off  from  this  central  element  are  atomic  groups ,  the  so-called  "  side-chains  " 
or  "cell-receptors  ".These  receptors  are  dift'erently  composed  and  each  possesses  its  own  spe- 
cific affinity  for  food  molecules  brought  to  the  cell  by  the  circulation. These  receptors  bind 
in  turn  the  food  molecules  to  the  cell  itself,  and  as  these  are  taken  up  and  utilised  in  the  cell 
metabolism,  so  are  also  toxins  which  may  be  brought  to  the  cellular  elements  by  the  body 
fluids.  Thus  there  are  nutro-receptors,  which  take  up  nourishment,  and  chemo-receptors,  which 
attract  chemical  bodies.  The  combination  of  nutro-receptor  with  the  food  molecule  is  tem- 
porary ;  but  with  the  chemo-receptors,  if  the  toxin  be  not  immediately  destroyed,  the  cell  sac- 
rifices the  receptor  to  which  the  toxin  is  attached.  The  cell  then  increases  the  number  of  re- 
ceptors, whicli  may  be  produced  in  such  number  as  to  be  liberated  from  the  cell,  and  if  toxin 
molecules  be  present  a  union  takes  place  between  the  two.  The  injection  of  an  immune  serum 
is,  therefore,  equivalent  to  injecting  material  containing  side-chains. 

Rhrlich  divides  the  side-chains,  according  to  their  structure  into  3  groups :  i)  receptors 
containing  a  single  combining  or  haptophoric  group,  which  enables  them  to  unite  with  a  corres- 
ponding group  of  their  respective  antigens ,  such  as  antitoxins ,  anticomplements,  antifennenls, 
etc. ;  2)  receptors  possessing  the  same  qualities  as  the  first,  but  having  an  additional  group, 
the  ergophoric  group,  and  by  neans  of  these  the  antigen  is  further  acted  upon  ;  to  this  group 
belong  agglutinins  and  precipitins  ;  3)  amboceptors,  so  called  on  account  of  their  possessing  two 
combining  groups ;  the  first  belong  to  the  haptophoric  group,  uniting  the  antigen  to  the  cell, 
and  the  second  to  the  complementophilic  group,  which  com.bines  the  complement  of  the  serum. 
Cf.  E.  Wallis  Hoare,  Veterinary  Therapeutics,  3rd  edition,  pp.  545-547.  Eondon,  1916.  {Ed.) 
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3)  Sheep  piroplasmosis,  in  which  the  Piroplasma  is  pearshaped. 

4)  Goat  piroplasmosis. 

5)  Wolf  piroplasmosis,  which  seems  to  be  very  common,  ^/.^  or  ^/^  of 
the  animals  examined  at  the  abattoirs  of  Taschkente  and  Boukhara  being 
attacked,  the  majority  only  slightly;  the  parasites  seem  to  resemble 
Theileria ;  in  one  case  a  parasite  was  found  which  was  morphologically 
similar  to  P.  cams,  though  it  had  not  been  found  in  dogs  (the  authors  have 
examined  practically  only  town  dogs). 

B.  Theixeroses.  —  i)  Bovine  theilerosis occurs  in  two  forms :  acute  and 
chronic  ;  the  first  form  appears  to  last  several  days,  then  becoming  chronic. 
The  disease  is  probabh'  caused  bj^  Theileria  miitans  or  some  related  organism. 

2)  Sheep  theilerosis,  caused  by  Th.  oins. 

3)  Camel  theilerosis,  for  which  the  authors  have  founded  the  species 
Th.    camelensis. 

4)  Fox  theilerosis. 

C.  NuTTALLiosES.  —  i)  Horse  nuttalliosis,  caused   by  Nnttallia  eqiii. 
2)  Ass  nuttalliosis. 

D.  AxAPLASMOSES.  —  i)  Bovdne  anaplasmosis,  due  to  Anaplasma  mar- 
ginale;  described  as  marginal  points,  nearly  always  associated  with  thei- 
lerosis. 

2)  Horse  anaplasmosis. 

3)  Dog  anaplasmosis. 

58  -  Notes  in  Regard  to  Bots,  Oastrophilus  spp.  —  TIall,  Maurice  C,  in  the  journal 
of  the  American  Veterinary  Association,  Vol.  I<II,  No.  2,  pp.  177-184.  Ithaca,  N.  Y., 
November,  191 7. 

The  experiments  described  were  carried  out  at  the  Research  lyaboratory 
of  Messrs.  Parke,  Davis  and  Co.,  Detroit,  Michigan.  In  order  to  make  sure 
that  the  parasites  had  been  expelled  the  treatment  was,  in  seme  cases,  fol- 
lowed by  a  post-mortem  examination.  Carbon  bisulphide  (recommended 
by  Perroncito  and  Bosso  in  1894,  and  by  many  later  authors)  is  very  effi- 
cacious against  bots,  expelling  all  the  larvae.  The  U.  S.  Department  of 
Agriculture  recommends  4  doses  from  10  to  12  mg.  each,  administered  at 
intervals  of  i  hour.  The  author,  in  his  experiments,  gave  a  dose  (in  capsule) 
of  12  mg.  followed  by  a  second  dose  in  i  i^  hours,  and,  i  14  hours  later, 
800  mg.  of  linseed  oil ;  a  few  days  later  3  doses  of  12  mg.  each  were  given 
at  intervals  of  i  hour. 

Chloroform  and  oil  of  chenopodium  are  of  no  value  against  bots.  ' 
G.  intestinalis  (G.  equis)  may  cause  myiasis  in  dogs  to  which  are  fed 
well  developed  larvae   from   the    stomach  of  the   horse.    G.   nasalis  and 
G.  hentorrhoidalis  only  adapt  themselves  to  the  dog  to  a  limited  extent. 

•  59-  Observations  on  a  Contagious  Camel  Disease  Called  "  Jhooling"  in  Britisli  India. 

—  Cross,  11.  E  ,  in  A  ■::,ri cultural  Research  Institute  Piisa,  Bulletin  No.  72,  :•  pp.  -f  4  fig.  Cal- 
cutta, 1 91 7. 

"  Jhoolak  "  or  "  Jhooling  "  is  a  contagious  disease  of  camels  manifesting 
itself  in  the  formation  of  local  tvimours,  hot  and  painful,  of  a  fibrous  charac-' 
ter,  and  terminating  in  suppuration  and  raw  patches.     The  disease  is  widely 
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distributed  throughout  the  Punjab.  It  usually  occurs  in  cold  weather, 
but  is  met  with  occasionally  in  hot  weather.  The  causal  organism  has  not 
yet  been  isolated,  though  it  is  probably  a  fungus.  Horses,  buffaloes  and 
cattle  kept  in  contact  with  camels  suffering  from  Jhooling  do  not  contract 
the  disease,  nor  can  it  be  produced  in  them  by  inoculation  of  emulsion  of 
the  lesion,  nor  by  rubbing  portions  of  the  lesion  on  their  skin,  whether  the 
skin  be  scarified  or  not.  On  the  other  hand,  healthy  camels  kept  in  contact 
with  camels  suffering  from  Jhooling  contract  the  disease  rapidly. 

As  a  preventive  measure,  the  writer  advises  the  isolation  of  infected 
.  animals.  The  best  treatment,  and  one  which  gives  very  satisfactory  results 
is  the  following:  —  A  strong  red  iodide  of  mercury  blister  should  be  applied, 
and  after  3  days  washed  off  with  soap  and  water.  The  diseased  areas  should 
then  be  excised  and  finely  powdered  permanganate  of  potash  appHed.  Three 
dressing  at  intervals  of  4  days  are  usually  sufficient, 

60  -  The  Mortality  of  Rabbits   in  Wet  Years   in   Consequence  of  Coccidiosis.  — 

Railliet,  in  Comptes  rcndus  dcs  Seances   de  V Academic  d\4gricuiture  de  France,  Vol.  3, 
^<^-    3^,  PP-  979-086.  Paris,  November  7,  1917. 

On  account  of  the  importance  of  rabbit  breeding  on  account  of  the  war, 
and  in  consequence  of  the  high  mortality  of  this  animal  in  wet  years,  the 
writer  shows  that  the  chief  cause  of  the  mortality  is  coccidiosis,  which  oc- 
curs in  two  chief  forms :  hepatic  and  intestinal ;  both  of  which  may  be  acute 
or  chronic. 

The  symptoms  and  course  of  the  disease  are  described  (being  practi- 
caU}^  identical  in  both  forms) ;  the  life-cycle  of  the  parasite  is  then  described. 
The  parasite  only  produces  sporozoites  (the  agents  of  infection)  when  the 
environment  is  damp,  which  explains  wh}^  coccidiosis  is  prevalent  in  wet 
3^ears. 

The  preventive  measures  for  controlling  the  disease  are  described  : 
isolating  or  destroying  diseased  or  suspected  animals  ;  burning  or  deeply 
burying  the  corpses  or  viscera ;  disinfecting  the  litter  with  water  contain- 
ing 40  grms.  of  sulphuric  acid  per  litre  or  sprinkling  it  with  quicklime ; 
disinfecting  the  cages  by  washing  them  in  boiling  water ;  not  crowding  the 
rabbits  together  ;  earl}'  separation  of  j^oung  from  adult  animals  ;  placing 
the  hutches  in  healthy,  well  ventilated  and  dry  places  ;  giving  dry  or  cooked 
food  in  preference  to  green  stuff,  particularly  when  earthy  and  wet ;  putt- 
ing the  food  in  trellised  mangers,  placed  at  a  certain  height ;  providing 
clean,  fresh  water  in  drinking  troughs  that  are  easy  to  clean. 

As  regards  treatment,  the  writer  states  that  he  knows  no  sure  one. 
Some  veterinarians  prescribe  atoxyl  and  sodium  emetic  (sodium  tartrate 
and  antimonjd)  but  its  use  is  not  safe.  A  less  dangerous  remedy  is  advised 
by  English  and  American  writers ;  such  is  a  solution  of  iron  sulphate  or  a 
solution  of  ciitch  (extract  of  Acacia  catechu)  both  given  at  the  rate  of  about 
20  centigrammes  per  litre  of  drinking  water.  An  Italian  veterinarian, 
Sani^orenzo,  has  recently  announced  the  complete  cure  of  intestinal 
coccidiosis  of  the  bull  by  means  of  th3^mol  given  up  to  the  dose  of  15  gm. 
per   day  ;    doses   of  25  to  50  centigrammes  might  be  tried  with  the  rabbit. 
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6i  -  Intestinal  Parasites  of  Poultrj',  Their  Prevention  and  Treatment.  —  \^'ickware, 

A.  B.,  in  Dominion  of  Canada,  Dcpaylmcnt  of  Agyiculttirc,  llcalfh  of  Animals  Branch,  Bui 
letin.  No.  2^,  pp.    13   --)-    3   plates.     Ottawa,   1917. 

This  bulletin  was  writen  for  poultry  breeders  as  it  was  found  that,  of 
all  the  diseases  of  poultry,  those  caused  by  intestinal  parasites  cause  the 
greatest  loss.  The  annual  money  losses  from  preventable  causes  is  at 
least  10  %  of  the  yearly  production  of  the  poultry  industry,  i.  e.,  aboitt 
5  million  dollars. 

,  After  a  short  description  of  the  Cestodes,  Nematodes  and  Trematodes 
found  in  poultry  and  the  s^anptoms  of  infection,  the  author  summarises  the 
various  treatments  tested  by  him  which  may  be  recommended.  One  or 
two  teaspoonfuUs  of  turpentine  per  fowl  seems  the  most  efficacious  cure 
and  is  one  which  is  easily  applied.  In  order  to  avoid  the  irritation  caused 
by  the  turpentine  when  given  through  the  mouth  it  is  preferable  to  use  a 
piece  of  rubber  tubing  about  %  inch  in  diameter.  After  the  tubing  has 
been  oiled  it  is  passed  gently  into  the  mouth  and  gradually  worked  down  the 
gullet  into  the  crop.  The  turpentine  may  be  passed  through  the  tube  by 
means  of  a  small  medicine  dropper. 

FEEDS  62  -  Feeding  Studies:  The  Causes  of  the  Dietary  Insufficiency  of  Certain  Rations. 

AND  FEEDING  —  See  No,   2  of  tlils  Rcvicw. 

63  -  On  the  Impossibility  of  Watering  the  Milk  by  giving  Large  Quantities  of  Water 

to  the   Cow.  —    PoRCHER,  Ch.,  in  Annahs  ilcs  Falsifications  el  des  Fraudcs,    Year  lo, 

Nos.  105-106,  pp.  304-320.  Paris,  Jnly-Angust,  1017. 
On  account  of  the  large  number  of  experts  and  chemists  who  still  be- 
lieve in  "  polylactie  "  or  "  mouillage  au  ventre  ",  and  the  danger  of  such  a 
belief  from  the  point  of  view  of  the  repression  of  fraud,  the  author  (Profes- 
sor at  the  Veterinary  School  of  lyyons)  shows  how  incorrect  that  idea  is, 
according  to  which,  the  ingestion  of  large  quantities  of  water  by  a  lactat- 
ing  female  is  followed  by  a  veritable  watering  of  the  milk. 

He  recalls  the  physiology  of  lactation,  insisting  on  the  fact  that  milk 
is  secreted,  not  excreted.  The  researches,  experiments  and  conclusions 
of  MAI.PEAUX,  Mai.le;vre,  Regnard,  etc.,  are  quoted. 

The  note  concludes  that  "polylactie"  (watering  the  milk  through  the 
cow)  does  not  exist,  and  that  it  is  nonsense,  both  physiologically  and  experi- 
mentally, that  could  not  be  used  as  the  basis  for  any  reasonable  judicial 
decision. 

64  -Methods  for  Approximating  the  Relative  Toxicity  of  Cottonseed  Products  (i).  — 

Carrtjth,  Frank   E.,  in   The  Journal  of  Biological  Chemistry,    Vpl.    XXXII,  No,  r, 
pp.  87-90.  Baltimore,  Md.,   October,   1917. 

The  work  described  was  carried  out  at  the  North  Carolina  Agricultural 
Experiment  Station,  West  Raleigh. 

In  collaboration  with  Mr.  Withers,  the  author  undertook  investiga- 
tions into  the  cause  of  cottonseed  meal  poisoning.  These  investigations, 
which  have  not  yet  been  published,  showed  that,  as  a  rule,  the  relative 


(i)  See  also  R.  .-\ugust,  191 7,  No.  7|i.  {Ed.) 
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toxicity  of  cottonseed  meals  varies  with  the  extent  to  which  the  raw  cotton- 
seed kernels  are  cooked  in  the  oil  mill. 

The  raw  kernels  are  highly  toxic  to  animals  since  they  contain  about 
0.6  %  gossypol,  a  highly  poisonous  phenolic  plant  pigment.  On  cooking 
with  moist  heat,  as  in  the  hot  pressing  processes,  preparatory  to  expressing 
the  oil,  the  glands  containing  gossypol  are  disintegrated,  and  the  gossypol 
speads  over  the  surface  of  the  seed  tissue  and  apparently  undergoes  a  change 
which  appears  to  be  a  partial  oxidation.  This  change  takes  place  very  rapid- 
ly, for  some  meals  which  have  been  cooked  for  20  to  30  minutes  only  are 
not  markedly  toxic  for  rats.  The  cooking  process  change  the  ether-soluble 
and  oil-soluble  gossypol  to  a  substance  which,  in  the  meal,  is  no  longer  solu- 
ble in  either  ether  or  oil,  possibly  because  it  is  in  some  way  chemically  com- 
bined with  some  constituent  of  the  meal  (protein).  Its  presence  in  large 
amounts  in  ether-extracted  cottonseed  meal  may  be  proved  by  treating  the 
meal  with  hot  alcoholic  potash.  The  supernatant  liquid  contains  the  sub- 
stance which,  like  gossypol,  soon  oxidises,  prcducirig  a  beautiful  blue  colour. 
The  author  calls  this  substance,  which  is  much  less  toxic  than  gossypol, 
"  D  "  gossypol. 

Cold  pressed  meal  is  not  more  toxic  than  hot  pressed  meal ;  this  is  due 
to  the  fact  that,  in  cold  pressed  meal,  about  %  ths.  of  the  total  gossypol 
of  the  seed  passes  into  the  oil.  Thus,  whereas  hot  pressing  greatly  reduces 
the  toxicity  of  the  cotton  seed  by  producing  a  chemical  change,  cold  press- 
ing reduces  it  by  passing  the  goss^^pol  into  the  oil. 

If  the  gossypol  is  present  in  the  meal  it  may  be  extracted  by  ether  or 
detected  by  the  following  microscopic  method. 

i)  Sulphuric  Acid  test  for  imchanged  gossypol.  —  A  little  of  the  meal 
is  sprinkled  on  a  glass  slide  and  treated  with  a  drop  of  concentrated  sulphuric 
acid.  The  result  is  observed  through  the  low  power  of  the  microscope. 
If  numerous  red  areas  appear  where  the  acid  touches  the  more  or  less 
broken  up  "  glands  ",  toxic  unchanged  gossypol  is  present.  Thoroughly 
cooked  meals  and  cottonseed  flour  show  very  few  and  very  small  red  areas. 
2)  Quantitative  determination  of  the  gossypol  present  in  cottonseed  meal 
using  aniline  as  a  precipitant.  —  This  method  is  based  on  the  fact  that  the 
unchanged  gossypol  present  in  the  meal  is  easily  extracted  by  ether,  toge- 
ther with  the  oil.  Gossypol  forms  a  very  slightly  soluble  compound  with 
aniline,  which  separates  from  the  oily  extract  and  may  be  filtered  out  and 
weighed. 

65  -  Food  Value  of  the  Waste  Leaves  of  Different  Varieties  of  Cabbage ;  Investiga- 
tions in  Holland.  — DeVries,  J.  J .  Ott.  ,\n  Nedeiiandsch Landbouw-Wcekblad , Year  26, 
No.  45,  Supplement  p.  i.  Schiedam,  November  10,  191 7. 

In  1912  the  cauliflowers  grown  in  Holland  covered  an  area  of  6  000  acres, 
red  cabbage  4774  acres,  and  white  cabbage  and  common  cabbage  4885 
acres.  Estimating  the  quantity  of  waste  leaves  per  acre  at  5  ^  tons  for 
cauliflower  and  from  8  to  8  ^  tons  for  white  and  other  hearted  cabbage, 
about  120  000  tons  of  such  leaves  are  produced  annually  in  Holland. 

In  order  to  estimate  the  food  value  of  this  waste,  analyses  were  made  at 
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the  Hoorn   Agricultural  Experiment   Station.     The  results  obtained  are 
given  in  Table  I. 

Tabi,e  I.  —  Composition  of  waste  stems  and  leaves  of  different  varieties 

of  cabbage. 


Dry  matter 

Composition  of  dry  matter : 

Ash 

Ash  insoluble  in,  water    . 

Fibie 

Fat • 

N-free  extract 

Crude  protein. 

Pure  protein 

Digestible  protein .... 


Cauli- 
flower 
stems 


I,eaves 
of  cauliflower 


II 


Leaves 
of  red  cabbage 


II 


III 


16.6  % 


9.0 

550 

0.8 

M-9 
10.3 

9  3 
4-5 


1 1. 2  % 


24.8 
14.8 
II. o 

51 

33-4 
25-7 
17.1 
X4.1 


243 

17.1 
16.9 
3-5 
33-5 
21.8 
18.2 
13.4 


12.0  % 


23.2 

15-4 
14.7 

4.8 
41.2 
16.1 
II. 4 

9-3 


12. 1 


[8.4 

[2.6 

[41 

5  4 
43  o 
tg.i 
t3-9 
II. 7 


9.9  %1 


I<eaves 
of  white  cabbage 


II 


to 

5 

4 

5 

'5 

2 

3 

14 
26 

4 
8 

I 

t5 

8      1 

4 

3 

ii.o  % 


25-2 
17.6 
12.6 

4.2 

42.7 
153 

10.4 

8.4 


1 0.8  % 


22.1 

13-7 

12.9 

4.2 

2.9 
17.9 
128 

10.4 


These  analyses  show  that ;  — 

i)  The  food  value  of  waste  cauliflower  leaves  may  be  compared  to 
that  of  brewers'  grains. 

2)  Waste  leaves  of  red  cabbage  have  a  food  value  double  that  of 
clover    hay. 

3)  Waste  leaves  of  white  cabbage  have  a  food  value  double  that  of 
good  meadow  hay. 

Analyses  of  the  different  cabbage  wastes  for  their  fertilising  value  gave 
the  results  shown  in  Table  II. 

Tabi,e  II.   —  Percentage  of  fertilising  elements 
(compared  with  the  dry  matter)  in  the  waste  leaves  of  various  cabbages. 


Nitrogen  .  .  . 
Phosporic  acid . 
Potasiium,  .  . 
I/hne 


Cauliflower  laaves 


Red 
cabbage    leaves 


White 
cabbage    leaves 


% 


36 

'->-54 

1-5 

8.2 


2.8 
058 
2  o 
7-8 


2.6 
0.67 
1.6 
8.6 


According  to  calculations  based  on  present  day  values,  the  value  of 
such  leaves  as  a  food  exceeds  their  value  ?.s  a  fertiliser. 

Feeding  experiments  carried  out  with  this  waste  on  two  cows  at  the 
Hoorn  Experiment  Station,  show  that  leaves  of  cauliflower  and  white  cab- 
bage produce  hardly  any  disagreeable  smell  or  taste  in  the  milk  ;  red-cab- 
bage leaves  seem  to  have  a  greater  influence  in  this  respect,  but  it  is  probable 
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that  the  milk  takes  the  characteristic  taste  and  smell  of  the  cabbage  as  a 
result  of  being  left  too  long  in  the  byre  where  the  cabbage  waste  is  kept. 

The  taste  and  smell  of  the  cabbage  may  also  be  passed  to  the  milk 
from  the  hands  of  a  milker  who  has  touched  the  leaves. 

Cabbage  leaves  seem  to  have  no  bad  influence  on  the  fat  content  of 
the  milk.  During  the  experiments  the  cows  out  at  pasture  ate  an  average 
of  from  66  to  88  lbs.  of  cabbage  leaves  daily.  No  bad  effect  was  noticed  on 
the  cream.  Further  experiments  will  be  made  at  the  Hoorn  Station  to 
determine  the  food  value  of  these  leaves  when  kept  in  silos. 

66  -  Acorns  and  Beechnuts  as  Food  for  Cattle  (i).—    Feuiiic  a'inform:i!ions  du  Afinis- 

tire  de  I'Asri culture,  Year  2j,  No.  41,  pp.  lo-ii.     Pari.'?,  October  30,  1917. 

I.  Acorns.  —  The  latest  work  on  the  composition  of  acorns  has  shown 
them  to  be  poor  in  albumin,  yet  very  nutritious  on  account  of  their  high 
content  in  nitrogen  free  extract  (starch  and  sugars).  They  are  poor  in 
lime,  phosphoric  acid  and  ash.  They  are  characterised  by  tannic  acid, 
and  a  bitter  element,  quercite  or  acorn  sugar,  substances  capable  of  causing 
gastric  trouble,  particularly  constipation,  if  fed  to  animals  in  excessive 
quantities.  These  injurious  effects  are  increased  if  the  acorns  are  badly 
kept  or  mouldy. 

Acorns  are  not  complete  foods,  and  pigs  fed  on  them  alone  without 
any  other  protein  food,  suffer  from  cachexia  of  the  bones,  many  of  which 
fracture,  and  they  lose  in  weight ;  their  intestines  turn  greyish. 

As  a  supplement  to  other  rations  acorns  produce  no  harmful  effects, 
and  are  to  be  recommended.  Pigs  fed  in  the  sties  must  not  be  given  too 
large  a  quantity  of  acorns,  especially  at  the  beginning  of  the  fattening 
period.  The  ration  should  be  completed  by  green  fodder,  rich  in  nitrogen 
and  water.  The  acorns  should  be  crushed  and  mixed  with  other  very  laxative 
foods  such  as  tuber  or  root  plants,  beet  .slices  and  fairly  concentrated  foods, 
such  as  bran.  Cooking  the  acorns  or  meal  made  from  them  may  diminish 
their  astringency. 

Quantity  of  acorns  which  may  be  eaten  by  animals  accustomed  to  them 

in  their  daily  rations. 

Horses 9. 9  lbs.  of  fresh  acorns  f).i6  lbs.  of  dried  acorns. 

Dairy  cows 9.9    »      »  »  »  6.16    »        »        >>  » 

Beef  or    drauglit    o.sen  13.2    »      »  »  »  8.14    »        »        »  :> 

pigrg 3-3    "     "  "  ''  2.2     '>        '>        "  » 

Sheep  and  goals      .    .  1.65   »      «         »  »  i.i    »       »       »  » 

If  only  a  limited  quantity  of  acorns  is  available,  it  is  best  to  keep  them 
for  the  pigs  because,  so  long  as  the  precautions  given  above  are  observed, 
they  have  no  bad  influence  on  the  meat,  except  on  the  fat. 

It  is  advisable  to  use  dried  acorns  without  the  cups,  which  are  richest 
in  injurious -elements. 

II.  Beechnuts.  —  They  have  a  fairly  high  food  content  and  are  .very 
digestible.     As  the  seed  contains  a  poison,  fagine,  it  must  only  be  included 

(i)  On  the  use  of  acorus  in  distilling,  see  No.   94  of  this  Review,   {h'.d.) 
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in  the  ration  of  animals  to  a  limited  extent.  On  the  other  hand,  horses  may 
eat  6  \  2  lbs.  of  them  a  day  without  any  ill  effects.  Beechnuts,  like  acorns, 
should  be  given  to  pigs  by  preference.  Although  they  have  not  the  energy 
value  of  acorns,  beechnuts  are  a  food  for  cattle  which  should  not  be  ignored. 

67  -  The  Pulpy  Mesocarp  of  the  Fruit  of  Ricinodendron  Rautaneii  as  a  Cattle 

Food.  —  See  No.  5  of  this  Review. 

68  -  The  Value  of  Cider  Apples,  Perry  Pears,  and  their  Respective  Pomace  as  Food 

for  Farm  Stock.  —  I.  barker,  B.  T.  p.  and  Gmingham,  C.  T.,  The  use  of  Pressed 
Apple  Pomace,  in  The  Journal  of  the  Board  of  Agriculture,  Vol.  XXII,  No.  9,  pp.  851-85.S. 
I<ondon.  December,  191 5.  —  II.  B.orker,  B.  T.,  and  Wale,  B.  N.,  The  Value  of  Cider 
Apples  and  Pomace  as  Food  for  Farm  Stock.  Ibid. ,  Vol.  XXIV,  No.  5,  pp.  530-539. 
August,  1 91 7. 

I.  —  The  writers  apply  the  term  pomace  to  the  pulp  of  apples  and  pears 
in  the  condition  in  which  it  comes  from  the  press  after  the  juice  has  been 
extracted. 

The  total  acreage  in  Great  Britain  under  cider  and  perry  fruit  trees 
is  approximately  100  000  acres ;  this  corresponds  to  a  total  annual  yield  of 
27  500  000  gal.  or  183  333  to  220  000  tons  of  fruit,  or  55  000-60  000  tons 
of  pressed  pomace.  The  total  crop  of  cider  fruit  is  probably  not  less  than 
200  000-250  000  tons,  representing  a  yield  of  60  000-75  000  tons  of 
pomace. 

Table  I  gives  the  results  of  the  analj^ses  of  cider  pomace  carried  out 
by  the  writers  at  the  Agricultural  and  Horticultural  Research  Station  of  the 
University  of  Bristol.  For  comparison,  the  composition  of  wet  brewers' 
grains  and  of  mangolds  are  also  given.  Speaking  generally,  apple  pomace 
is  of  a  distinctly  higher  feeding  value  than  mangolds,  but  it  falls  below  wet 
brewers'  grains  as  regards  the  amount  of  protein,  though  it  is  richer  in 
carbohydrates. 

TabIvE  I.  —  Percentage  Composition  of  Pomace. 


Water  .... 
Kther  extract 
Protein    .   .    . 


T3    W3 

04;  m 


Oi 


<y    O    IT) 
S     ft    M 


:ih  « vo 

o  ft  ji 

03  a  2" 

.  C5  " 


Crude  fibre \     5.14 

Ash 

Carbohydrates   .... 


o  .-^  "O 

"<-'  ft  " 
S  ft  °^ 
5  =« 


^'^ 


C3 


S2> 


tn 


tn 


74.10 

76.05 

68.39 

75-39 

75.37 

65-52 

1 

76.2 

1.24 

1. 12 

1-43 

1.22 

(I. •20) 

1.30 

1.7 

1.82 

1-53 

1.03 

1-54 

1.33 

1.50 

5-1 

5-14 

4.42 

6.52 

5-75 

4-30 

7.86 

5.1 

I. II 

0.71 

0.65 

0.56 

0.76 

0.92 

1.2 

16.69 

16.17 

21.98 

15-54 

17.04 

22.90 

10.6 

2  a 

O   3 

la 


W.o 
0.1 
1.2 
0.9 
I.I 


WARCOI.UER,  in  his  book  '"  Pomologie  et  Ciderie  ",  quoting  from 
Wolffs'  tables,  gives  for  apple  pomace  a  content  of  digestible  nutrients 
of  about:  i  per  cent,  of  protein.'  1.2  per  cent,  fat;  12.5  per  cent,  carbo- 
hydrates ;  nutritive  ratio  about  i :  16. 

In  cider-producing  countries,  pomace  is  fed  to  stock  when  it  is  fresh  ; 
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if  not  given  in  large  quantities  (which  would  be  injurious,  especially  in 
the  case  of  dairy  cows),  no  bad  results  are  to  be  apprehended.  Pomace, 
however,  undergoes  a  rapid  acid  fermentation  in  addition  to  putrefaction. 
The  best  method  of  preserving  it  is  by  making  it  into  silage.  The  silo 
may  be  improvised  b}^  using  tubs  or  vats,  or  it  may  be  specially  constructed 
out  of  masonry,  or  dug  out  in  the  earth,  the  bottom  and  sides  being 
covered  with  la3^ers  of  straw.  In  some  of  the  larger  cider  factories,  pomace- 
drying  plants  have  recentlj'  been  installed.  The  product  is  sold  to  feeding- 
stuff  manufacturers,  and  employed  in  making  compound  cakes  or  poultry 
foods.  When  for  any  reason,  apple  pomace  cannot  be  used  for  food,  it  may  be 
turned  into  a  very  good  manure.  Ordinary  samples  contain  from  0.2- 
0.6  per  cent,  of  potash;  0.4-0.7  per  cent,  of  phosphoric  acid;  1.6  to  1.7 
per  cent,  of  nitrogen,  so  that  pomace  is  richer  in  manurial  constituents 
than  farmyard  manure,  but  to  neutralise  its  acidity,  it  should  be.  mixed  with 
bone  or  mineral  phosphates. 

Pomace  can  also  be  employed  for  making  "  small "  cider,  or  low-grade 
cider,  as  well  as  for  vinegar  production  or  for  cider  and  perry  brandy. 

II.  —  Description  of  experiments  made  in  1916,  with  pigs  at  the  »Seale- 
Hayne  college,  Newton  Abbot,  in  conjunction  with  the  Agricultural  and 
Horticultural  Research  Station  at  I^ong  Ashton,  in  order  to  determine  the 
effect  of  substituting  ap]:»les,  or  pomace,  for  a  portion  of  a  daily  ration 
consisting  of  :  sharps,  maize  meal,  and  fish  meal.  The  quantity  of  apples 
given  was  gradually  increased  to  from  ^  to  i<.  and  the  pomace  till  it  consti- 
tuted from  Yio  to  Vs  of  the  total  weight  of  the  ration. 

The  percentage  composition  of  the  apples  and  pomace  is  given  in 
Table  11. 

Tabi,e  II.  —  Percentage  composition  of  Apples  and  Pomace. 


A.pples 


Sample  i 


Sample  2 


Water     .    .    . 
Protein   .   .    . 

1-at 

Crude  fibre   . 
Carbohydrates 
Ash 


83.8 

0.7 
0.4 
1.2 

133 
0.6 


Pomace 


Sample  i 


Sample 


83.0 
0.5 

03 
2.6 

13.2 
0.4 


67.20 
1.90 

1.47 
1370 
15-17 

0.56 


71.75 

1.70 

105 

12.22 

ir.78 

1.50 


The  experiment  was  divided  into  2  periods :  i)  from  5th.  October  to 
T5th.  December  during  which  both  apples  and  pomace  were  used ;  2)  from 
1 6th.  December  to  15th.  J  anuary,  during  which  onlj'  pomace  was  used.  The 
results  obtained  at  the  end  of  each  period  are  given  in  Tables  III  and  IV. 
Each  group  contained  5  animals. 

These  Tables  show  that :  i)  for  fattening  pigs  of  55  to  60  lbs.  per  head, 
neither  cider  apples  nor  pomace  give  as  satisfactory  results  as  maize  meal 
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and  fish  meal ;  2)  both  apples  and  apple  pomace  possess  a  distinct  feeding 
value   for  older,    and  stcre,   pigs. 

TabIvE  III.  —  Experimental  Results  for  Period  I. 


Live  weight 
at  start 

I<ive  weight  at 
end  of  Period  I 

Gain  in  live 
.  weight 
in  71  days. 

ted 
eight 

Food  consumed 

Total 
meals 

Total  meal 

consumed  per  lb. 

live- weight 

increase 

Lots 

Calcnla 
carcass  w 

Apples 

Pomace 

Sharps 

Maize 
meal 

Fish 
meal 

lb. 

lb. 

lb. 

lb.       1 

lb. 

lb. 

lb. 

lb. 

lb. 

lb.. 

lb. 

I 

214 

514 

300 

3'>4-59, 

I  142 

547 

390 

91 

1028 

2 

213 

527 

314 

375 

c6 

570 

— 

GCg 

390 

91 

I  150 

3.66 

3 

211 

535 

344 

39» 

32 

771 

390 

91 

I  252 

3.64 

4 

212 

514 

302 

372 

34 

73 

251 

''32       390 

91 

I  133 

3-75 

5 

213 

520 

307 

376 

68 

35 

353 

614       390 

91 

I  005 

Taei,e  IV.  —  Experimental  Results  of  Period  II. 


Lots 

1 

Live  weight 
at  stait 

Live  weight 
at  end  of 
Period  11 

Gain   in  live 

weight 
in  30  Yi  days. 

Actual 
Carcass 
weight 

Food  consumed 

Apples 

Pomace 

Sharps 

Maize 
meal 

2 

3 
4 

lb. 

'527 
333 
514 

lb. 
671 

r      713 
673 

lb. 

•  144 
I5« 
159 

lb. 

401 
326 
501 

1        lb. 

I 

y 

1 

lb.              lb. 

220           425 

—     :     313 

151      '  ■  454 

lb. 

302 
302 
302 

BREEDING  69  -  Inheritance  of  Coat  Colour  in  Swine :  Experiments  in  the  United  States.  — 

Severson,  B.,  O.,  in   Tlie  Jonrnil  of  Heredity,  Vol.   V'lII,  No.  8.,  pp.  379-381,  i  tig. 
Washington,  August,  1917. 

The  Mendelian  principles  of  unit  characters,  dominance,  and  segrega- 
tion appear  to  manifest  themselves  in  the  colour  characters  of  pigs.  Smith 
(Colour  Inheritance  in  Swine,  in  the  American  Breeder's  Magazine,  Vol. 
IV,  p.  113)  has  shown  that  in  the  case  of  a  Yorkshire  crossed  with  a  Berk- 
shire, or  with  a  Poland  China  :  i)  white  was  dominant  as  regards  black  in 
the  Fj  generation  ;  2)  in  the  F^,  the  colours  shewed  a  general  tendenc}' 
to  the  separate  manifestation  of  the  original  parental  colours,  in  the  ratio 
of  3  dominants  :  i  recessive  ;  3)  in  almost  everj^  case,  the  black  recessive 
of  the  F2  was  accompanied  by  much  more  white  than  was  present  in  the 
black  parents.  This  suggests  the  idea  tliat  several  chromosome  factors, 
rather  than  a  single  one,  are  required  for  each  colour.  A.  I.  Siinipson  and  J. 
P.  Simpson  (Analytical  Hybridization,  Proceedings  of  the  American  Breed- 
ers' Association,  Vol.  VII,  p.  266),  in  a  study  on  the  crossing  of  different 
breeds  of  swine,  state  that  :  "  The  exact  application  of  Mendels'  law  to 
all  hybrid  pigs  in  those  cases  where  the  original  animals  had  been  proved 
to  be  pure-bred  and  homozygous,  and  the  resemblance  between  the  pre- 
fertilisation  chromosome  reduction  processs  in  animals  and  sexual  plants. 
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leads  us  to  conclude  that  all  pure-bred  swine  fully  obey  Mendel's  law, 
and  that,  if  in  crossing,  a  marked  deviation  occurs,  this  is  positive  proof 
of  contamination  in  the  case  of  one,  or  both,  subjects  ". 

In  the  experiments  carried  out  at  the  Pennsylvania  State  College  the 
writer  observed  the  following  facts:  In  the  spring  of  1915  were  born  a  lit- 
ter of  young  pigs,  the  offspiing  of  a  Berkshire  vsow,  Dora  XVIII  of  Penn. 
State  199330  and  a  Duroc  Jersey  boar,  Fancy  King  58875.  Of  the 
young  pigs,  6  were  red,  spotted  with  black,  and  one  black  spotted  with 
white.  In  the  spring  of  191 7,  another  litter,  produced  by  mating  a  pure-bred 
Duroc  Jersey  boar  with  a  pure-bred  Berkshire  sow,  contained  5  young  pigs, 
of  which  4  were  red  spotted  with  black,  while  i  was  black  with  the  white 
spots  of  the  Berkshire.  The  appearance  in  the  ist.  generation  of  a  black 
animal  spotted  with  white  had  never  been  observed  in  any  of  the  practical 
experiments  at  the  above-mentioned  College. 

The  case  being  an  exceptional  one,  this  black  and  white  female  of  the 
Fj  (1915)  was  chosen  with  one  of  its  sisters  from  the  same  litter,  and  which 
showed  the  usual  black  and  red  coloration,  for  use  in  further  experiments. 
As  regards  the  case  of  the  black  and  white  pig  born  in  1917,  the  factors 
of  heredity  have  not  3^et  been  investigated. 

The  hybrid  white  and  black  sow,  born  in  191 5,  was  called  No.  I,  and 
its  sister  No.  II.  These  sows  (Fj)  were  both  mated  at  the  age  of  i  year  with 
a  pure-bred  Berkshire  boar.  Rival's  Duke  XXII  193  411,  with  the  object  of 
determining  if  the  black  and  white  sow  No.  I  possessed  any  hereditary  fac- 
tor for  red ;  sow  No.  II  was  used  as  a  control. 

Results  of  Matins,. 


Pareuts 


Colour  of  offspring  (numbers  of  cases) 


Boar 


Sow 


Red 
and   black 


Black 
and  white 


Red,  black 
and  white 


Yellow 
and  black 


Fj  —  Duroc  Jersey  38873    Berkshire   199330:  6 

F2  —  Berkshire  193411       Hybrid  Xo    I  '    ,         i 

Fg  ^- I^erk shire  193411      'Hybrid  No.   II        1  6 


I 

5 
4 


2 
4 


The  litter  produced  by  mating  the  hybrid  sow  No.  I  (black  and  white) 
with  a  Berkshire  boar  showed  a  greater  variation  than  that  given  in  the  above 
Table.  At  the  end  of  the  summer  of  1915,  the  white  hair  of  this  sow  became 
yellowish,  as  is  usual  in  the  case  of  white  pigs,  but  in  the  winter,  it  again 
became  pure  white.  At  the  age  of  i  year,  however,  a  narrow  yellowish 
band  appeared  between  the  ears,  extending  down  the  back  of  the  neck  for 
from  4  to  6  inches.  In  the  litter  of  5  pigs  which  are  described  as  black  and 
white,  one  alone  could  be  termed  pure  black  with  white  spots.  The  others 
had  reddish  hair  round  the  groin.  One  pig  only  was  red  and  black,  and 
in  this  case,  the  black  was  dominant,  with  patches  of  red  bristles.  The 
predominance  of  black  as  regards  red  in  F-^  had  never  been  observed  by  the 
writer  in  the  F^  of  a  Berkshire  X  Duroc  Jersey  cross. 
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The  usual  arrangement  of  the  colour  of  Fj  did  not  appear  in  the  2nd 
generation  when  sow  No.  I  was  mated  with  a  Berkshire  boar.  One  pig 
was  light  brownish-5^ellow  spotted  with  black.  Two  pigs  showed  distinctly 
the  3  colours  black,  red,  and  white.  One  of  these  had  a  black  body 
with  irregular  patches  of  red  and  white.  The  other  animal  had  5  longitudinal 
bands  of  reddish  bristles  on  a  black  body  spotted  with  white.  The  last 
case  is  interesting,  because  young  wild  boars  have  longitudinal  stripes  on 
their  bodies.  This  would  seem  to  be  an  exception  to  the  fact  observed 
by  Castle  {Genetics  a7id  Eugenics,  p.  137),  who  says  that  the  character  of 
stripes  would  appear  to  have  disappeared  in  all  domestic  races  of  pigs, 
which  are  exclusivelj^  black,  pink  or  white,  or  else  black  spotted  with  white, 
or  red  spotted  with  white.  The  onl}^  explanation  of  these  longitudinal 
bands  on  the  body  would -seem  to  be,  that  the  determinants  of  their! 
heredity  are  not  entirely  ehminated  by  improved  breeds  of  pigs. 

Given  that  in  the  litter  produced  by  sow  No.  I,  eight  out  of  nine  of  the 
young  pigs  showed  red,  or  traces  of  red,  coloration,  it  is  evident  that  this 
sow  possessed  a  chromosome  character  for  the  colour  red.  It  has  been  stated 
that  in  Berkshire  pigs  red  is  hereditarj^  but  it  does  not  seem  reasonable 
to  conclude  from  this  case  that  sow  No  I  did  not  possess  the  factors  for  the 
3  colours  black,  white  and  red. 

A  litter  of  10  pigs  were  obtained  from  the  mating  of  sow  No.  II  with  the 
same  Berkshire  boar.  The  sow  had  a  red  body  spotted  with  black.  She 
also  changed  considerably  in  colour  when  over  i  year  old ;  the  red  bristles 
on  the  abdomen  and  face  becoming  a  pale  3'ellow.  The  colour  of  the  lit- 
ter of  sow  No.  II  was  more  uniform  than  that  of  the  young  of  No.  I ;  2  of 
the  pigs  being  red  spotted  with  black  —  4,  black  spotted  with  wliite  —  4,  red- 
dish black  with  white  spots.  There  appeared  to  be  a  reversion  in  the  co- 
lour dominance  in  the  cases  of  sows  I  and  II.  In  the  first,  black  replaced 
red,  as  the  ordinary  fundamental  colour,  and  white  spots  took  the  place  of 
the  usual  black  ones  of  the  cross  Berkshire  x  Duroc  Jerse3^  In  sow  No.  II, 
which  was  of  the  usual  fundamental  colour,  red  with  black  spots,  the 
white  colouration  was  recessive  or  inhibited  by  some  other  factor.  In  the 
case  of  sow  No.  I,  the  factor  for  the  longitudinal  bands  on  the  body,  which 
are  found  in  the  wild  boar,  may  have  prevented  the  expression  of  its  red 
factor.  The  fact  that  this  sow  had  a  narrow  red  stripe  on  the  back  of  the 
neck,  leads  us  to  suspect  that  this  ma}'  have  been  the  case. 

Colouration  in  the  other  crosses.  —  The  following  are  the  observations 
made  l)y  the  writer  as  regards  the  colour  obtained  in  the  Fj  b}'  crossing  the 
different  breeds. 

i)  Berkshire   X    Tamworth :  Red  (darker  than  in  Dnroc  Jersey)  spotted  with  black, 

2)  Berkshire   X    Duroc  Jersey:    Red  (of   \arious  shades)    with   black  spots.     Black 
(rare)  with  white  spots. 

3)  Berkshire    X    Yorkshire:  White  (uniform)   —  White  with  black  spots  (rare). 

4)  Yorkshire    X    Tamworth:   White  (uniform)  with  reddish  shade. 

5)  Y.irkshire   X    Duroc  Jersey  :  White  (uniform)  with  reddish  shade. 

6)  Berkshire  X    Chester  White:  White  (uniform)  —  White  spotted  with  black  (large 
proportion) . 
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These  observations  do  not  confirm  the  general  opinion  that  the  uni- 
form white  of  the  Yorkshire  breed  is  completely  dominant  as  regards  the 
red  of  the  Tamworth  and  Duroc  Jersey  breeds. 

70  -  The  "Beirao"  Horse  in  Portugal.  —  montevio,  .^jjastacio,  in  the  Re.-isiu  de  horses 

Medicina  Veterinnria,  Year  16,  No.    186,  pp.  166-169.  I,isboii,  August,  1917. 

The  breeding  of  "  beirao  "  horses  wa.s  fairly  well  developed  in  1870  ; 
at  that  period,  although  retrograde,  the  breed  was  still  plentiful  on  the 
Lisbon  market,  where  it  provided  nearly  all  the  cab-horses.  Afterwards, 
the  "  beirao  "  horse  quickly  gave  place  to  mule-breeding,  and,  in  1886, 
it  was  only  bred  in  the  plateau  of  Coa.  • 

All  the  Portuguese  horses  have  the  same  origin,  differences  between 
the  various  breeds  being  due  to   different  environment,   attention,   etc. 

The  "  beirao  "  horse  may  be  distinguished  from  the  related  breeds  in 
southern  Portugal  by  :  its  small  frame,  rarely  more  than  5  feet  high  ;  a 
heavy  fleshy  head  ;  badly  placed  and  rather  thick  ears  ;  squat  shape  ; 
somewhat  coarse  hai'' ;  very  crooked  hind  joints  ;  a  coat  where  dark  colours 
predominate.  Those  bred  on  the  plateau  of  Coa,  where  they  are  better 
looked  after,  are  better,  being  more  stjdish. 

The*"beiiao"  horse  forms  a  breed  zootechnically  distinct  owing  its 
origin  to  the  special  environmental  conditions,  such  as  :  being  bred  in  a 
granitic,  mountainous,  uneven  region  with  the  temperature  varying  round 
O"  C  or  still  lower  during  more  than  half  the  year  ;  total  absence  of  the  most 
simple  care  and  attention,  etc. 


71 -Milking    by   Machinery.  —  hopper,  J.  J.  and  nutter  T.  \V.,inr;/<'  Field  lllml  rated, 
Vol.  XXVII,  No.  10,  pp.  755,  806,  810  and  812.     New  York,  October,  1917. 

Since  1913,  at  the  Kentucky  Experiment  Sta.tion,  30  cows  a  day  are 
milked  by  machine.  Occasionally,  when  through  some  accident  to  the  motor, 
it  is  necessary  to  milk  by  hand,  2  men  can  milk  the  herd  in  i  ^  hours,  but 
more  usually  they  need  i  Y^  hoars,  or  3  hours  a  day  for  the  two  milkings. 
With  a  machine  the  work  can  be  done  in  45  minutes,  or  I  Y2  hours  a  day,  but 
washing  and  attending  to  the  apparatus  before  and  after  milking  require 
another  i  ^^  hours.  An  expert  workman  can  milk  by  hand  as  quickly  as 
the  machine,  which  takes  4  minutes  to  milk  a  cow,  but,  with  the  machine, 
two  cows  can  be  milked  at  once,  and  the  milkers  prefer  the  machine. 

Mechanical  «milk'r)g  is  advantageous  with  a  herd  of  30  cows,  and  the 
larger  the  herd,  th?  more  necessary  it  becomes.  With  a  herd  smaller  than 
30  th?re  is  less  to  b  i  gained  by  the  use  of  a  machine. 

The  foiir  machines  at  the  Kentucky  Experiment  Station  cost  %  568  ; 
in  four  years,  repairs  and  new  rubber  parts  have  cost  about  %  448.  The 
electric  power  used  costs  abont  %  3.90  a  month  or  %  1.56  per  cow  annually. 
The  combined  cost  of  repairs  for  the  machine  and  for  power  amount  to 
I  5.31  per  cow  per  year.  Possibly  a  small  gasoline  engine  would  decrease 
the  expense. 

From  data  obtained  fr-nn  the  Station  and'  from  the  Elniendorf  dairy, 
where  400  cows  are  k-^pt,  it  was  seen  that  the  lactation  period  was  extended 
from  II  to  16  months.     Frequently  mechanical  milking  was  replaced  by 
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hand  milking  during  i  or  2  weeks,  during  which  little  or  no  change  was  no- 
ticed in  the  milk  flow.  It  should  be  noted  that,  unless  the  cows  are  carefully 
stripped  by  hand  after  machine  milking,  they  dry  otf  very  rapidly. 

By  hand  stripping  a  small  quantit}^  of  milk,  varying  from  half  a  teacup- 
pul  to  half  a  pint,  is  obtained.  Hand  stripping  has  the  advantage  of  allow- 
ing the  condition  of  the  teats  to  be  observed  ;  it  is  carried  out  while  the 
machine  is  milking  another  cow.  To  obtain  perfect  result?  the  machine 
must  work  perfectly,  faulty  pressure  may  do  harm,  and  the  presence  of  blood 
in  the  milk  may  be  attributed  to  it,  but  it  is  easily  remedied.  During  4  years 
only  5  cows  were  found  which  did  not  take  to  mechanical  milking. 

As  many  as  5  %  of  the  cows  in  a  herd  may  not  be  satisfactorily  milked 
with  a  machine,  but  the  other  95  %  are  accustomed  to  it  after  2  or  3  milk- 
ings.  Milk  was  obtained  with  as  few  as  50  to  100  bacteria  per  cc,  and  the 
bacterial  count  rarely  exceeded  2  000  to  4  000.  The  average  bacterial  count 
of  station  milk  published  by  the  Ivcxington  Health  Bbard  for  July  was  500. 

The  machines  are  cleaned  with  warm  water,  washing  powder  and  a 
hard  brush.  The  detachable  parts  are  then  rinsed  and  placed  in  an  anti- 
septic solution.  Just  before  milking,  the  teat  cups  and  tubes  are  washed 
with  water.  Vigilance  and  care  in  cleanliness  are  absolutely  essential  both 
in  machine  and  in  hand  milking. 

The  advantages  of  mechanical  milking  may  be  summarised  as  follows  : 
it  makes  the  work  easier  and  the  workmen  are  better  satisfied.  It  does  not 
decrease  the  amount  of  labour  required,  but  makes  it  less  hard. 

POULTRY  72  -  Poultry  Feeding  Tests  in  New  Zsaland.  —  brown,  F.  C.  ,  in  New  Zealand  Department 

of  Agriculture,  Industries  and  Commerce,   Tke  Journal  of   Agriculture,  Vol.  XIV,  No.  6, 
pp.  464-468,  I  fig.  Wellington,  June  20,  1917. 

With  a  view  to  finding  a  substitute  for  wheat,  which  hitherto  had  been 
generally  considered  as  an  indispensable  item  of  a  laying  fowl's  diet,  the  New 
Zealand  Department  of  Agriculture,  in  May  1915,  instituted  feeding  tests 
at  its  Milton  Poultry  Station.  The  object  of  these  tests  was  not  to  aim  at 
high  egg  records,  or  high  profits  over  the  cost  of  production,  but  to  ascer- 
tain, as  far  as  possible,  what  results  could  be  obtained  by  the  elimination 
of  wheat  from  the  ration. 

The  offals  of  wheat,  pollards  and  bran  were  included  in  the  dietary. 

The  ist.  year's  tests  lasted  from  May  i,  1915  to  April  28,  1916 ;  4  pens 
each  containing  6  fowls  took  part :  2  of  white  Deghorns  (pens  i  and  3),  and 
2  of  Brown  lyeghorns  (pens  2  and  4).  One  pen  of  each  breed  had  wheat  in 
the  ration  and  the  others  none. 

The  2nd.  3^ear's  tests*  commenced  on  May  i,  1916  and  concluded  on  April 
30,  1917.  Pens  I  and  3  received  the  same  dietary  as  in  the  preceding  year  ; 
in  the  case  of  pens  2  and  4,  the  only  alteration  was  that  lucerne-meal  was 
substituted  for  pollard.  It  is  interesting  to  observe  that  the  leading  pen. 
No.  4,  received  no  pollard  or  wheat. 

Conclusions.  —  Wheat  and  even  pollard,  are  not  indispensable  in  the 
dietary  of  the  heavy  layer  when  oats  and  lucerne-meal  are  both  substituted. 

Hens  in  their  2nd  year,  with  both  wheat  and  pollard  eliminated  from 
the  ration,  can  produce  a  profitable  number  of  eggs  ;  meat -and- bone  meal 
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Poultry-Feeding  Tests. 
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makes  a  good  si  bstitute  for  boiled  meat.  The  quantity  of  meat-meal  eaten 
is  largely  influenced  by  the  nun  ber  of  eggs  laid.  This  is  indicated  by  the 
quantity  of  meat-meal  consumed  b}'  pen  4  (See  Tcble). 

A  large  cjuantity  of  meat-meal  can  be  consumed  by  heavy-layirg  stock 
without  injurious  effects  such  as  ovarian  trctbles,  provided  the  meal  is 
chiefly  supplied  in  a  separate  hopper  ard  kept  always  before  1he  birds  for 
them  to  pick  at. 

lyucerne-meal  is  preferable  to  the  chaff-hay  form  of  lucerne  as  an  egg- 
producer,  and  also  as  a  labour-saver,  steamirg  over  night  beirg  urneces- 
sary. 

73  -  Turkey  Rearing  in  Italy.  —  Castellaki,  a.,  in  the  Gazzetla  Agrarin,  Commerciaie  e 
I ndnslrialc ,  Qrgano  del  Consorzio  dclle  Cattcdre  Amhulanli  di  Agricoltura  per  la  Provincia 
d' Alessandria.  Year  i,  No.  2r,   pp.   141-142.     Alexandria,  Italy,  November  15, 1917. 

Among  the  chief  breeds  of  turkey  (Norfolk  black,  Cambridge  bufl^, 
common  black,  English  white,  bronze),  the  best  is  the  bronze,  especially 
for  its  early  maturity  and  weight  producing  cjualities  (on  an  average  35  lbs. 
for  the  mature,  and  24  lbs.  for  the  young  turkey,  cock ;  25  lbs.  for  the  mature 
hen  and  15  for  the  young  hen).  Crosses  have  been  made,  particularly 
at  Ravenna,  between  the  white  English  breed  (delicate  flesh,  but  not  so 
hardy  as  the  common  black)  and  the  common  breed,  and  excellent  results 
have  been  obtained.  The  common  turkey  hen  produces  about  40  eggs  a 
3'ear  if  she  sits  ;  if  she  does  not,  double  the  number  may  be  laid.  The  hen 
can  do  three  sitccessive  sittings  of  30  days  each  without  any  harm  if  given 
abundant  food  ;  according  to  her  size  she  can  sit  20  to  24  eggs,  so  that  in 
90  days,  from  60  to  70  turkey-chicks  would  be  obtained  per  turkey-hen. 

The  writer  gives  the  following  rules  for  feeding  : 

No  food  to  be  given  for  the  fiist  48  hours  after  hatching. 

First  food:  bread  (even  of  maiz-:)  soakid  in  skim  milk,  mixed  with 
I  hard  egg  for  5  chicks  and  a  finely  chopped  onion. 

Ten  days  after  hatching,  flour  mash  (maize,  rye,  etc,)  mixed  with 
finely  chopped  chicory,  nettle  and  onions. 

At  about  I  month,  a  pinch  of  pepper  should  be  added  to  the  mash. 

At  2  months,  always  give  cooked  food,  divided  among  4  meals  a  day; 
later,  2  meals  will  suffice. 

During  the  critical  period  in  rearing  turkeys,  seeds  of  hemp,  flax, 
millet,  rye,  oats,  wheat,  well  cookci,  should  be  preferred,  as  well  as  stale 
bread  and  waste  meat  ;  add  a  little  pepper  and  chopped  onion. 

In  fine  weather,  the  flock  should  be  sent  to  pasture. 

During  fattening,  which  begins  a  month  before  sale,  the  time  spent  out 
at  pasture  must  be  decreased,  anel  well  varied  food  given,  always  cooked 
and  salted ;  thus,  give  mash  in  the  morning  and  grain  in  the  evening  (oats 
are  very  good). 

The  following  daily  rations  ,^_uflice  for  20  turkey  chicks  ;  the  total  cost 
of  the  first  2  is  about  2  ^2  ^- ',  that  of  the  3rd  about  2  d. ;  they  are  most 
suited  for  seasons  when  other  fresh  food  is  lacking. 

I.  —  Maize  flour,  4  parts;  sesame  cake,  4  parts;  Oats,  2    parts   (cooked  and  salted); 
—  total  weight,  2.2  lbs. 
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II.  —  Cooked  potatoes,  8  parts ;  sesame  cake,  4  parts  ;  rye,  3  parts  (cooked  and  salterl) : 

—  total  weight,  3.?  lbs. 

III.  —  Kitchen  waste,  cooked  potatoes,  6  parts  ;  maize  flour,  4  parts  (cooked  and  sailed): 

—  total  icei^ht,  2.2  lbs. 

The  common  breed,  when  suitably  fattened,  will  reach  the  following 
weights  :  male,  20  to  22  lbs. ;  female,  11  to  13  lbs.  An  11  lb.  turkey-hen  will 
give  :  62.5  %  of  meat.;  8.5  %  of  bone  ;  4  %  of  fat ;  6  %  of  feathers  ;  19  %  of 
blood,  viscera,  etc.  Turkey  flesh  contains,  on  an  average  :  55  %  of  water  : 
20.6  %  of  nitrogenous  matter  ;  22.9  %  of  fat  ;  i  %  of  ash. 

Three  hens  and  a  cock  were  kept  by  a  small  household ;  120  turkey-    . 
chicks  were  hatched,  of  which  90  lived  and  were  reared. 

The  accounts  were  made  up  as  follows  : 

■Expenses. 

Upkeep  of  3  hpns lO  s. 

Upkeep  of  I  male 6  s.  $  d. 

Upkeep  of  the  chirks  for  the  first  3  months   ....  r_'o  s. 

Cost  of  giiarding  while  at  pasture       60  s. 

Cost  of  fattening,  at  is.   2  ^/^d.  per  head loS  6. 

Total  Expenses   ...  313  s.  5  d. 

Receipts 
00  tnrkevs,  averaging    15    lb.   each,   •/.    e.    i   3^0    lbs. 

at  13.4  d,  per  lb i  424  s.  2  r/. 

Manure  produced  at  9  Vz  d.  per  bead 71  y.   3  li. 

'/'ot,il  receipts    ...  r  495  s.  5  d. 

Total  profit  i  182  s.  or  £  189  2  s. 

74     Transmission  of  Richness  in  Silk  and   Hardiness  in  Crossing  Silkworms.  -         sericdlture 

(""iRANGEON,  K.,in  Comptcs  rendiis  des  Seances   de  I' Academic  d' Agriculture   dc  France, 
Vol.  3,  pp.  888-891.     Paris,  October  10,  1917. 

The  author  (ex-director  of  the  sericultural  vStation  of  Nanisana,  Mada- 
gascar) points  out  that,  in  tropical  countries,  it  is  essential  to  rear  hardy 
breeds,  as  the  methods  of  the  natives  are  not  sufhciently  careful  and  larvae 
of  all  ages  have  to  eat  a  mixture  of  3^oung  and  old  mulberry  leaves,  owing 
to  the  method  by  which  the  tree  is  cultivated.  The}^  also  have  to  bear  ■  a 
very  high  temperature  and  a  moist  atmosphere. 

There  are  very  hardy  breeds,  especially  in  Bengal,  but  the  larvae,  which 
are  quite  small,  only  give  a  cocoon  with  a  very  thin  covering  of  silk. 

It  seems  impossible  to  combine  the  two  characters  hardiness  and  rich- 
ness in  silk.  In  Bengal  ver^^  clear  results  were  obtained  on  the  trans- 
mission of  these  characters  to  the  products  obtained  by  crossing  native 
breeds  with  improved  European  and  Madagascar  breeds.. 

In  all  the  crossings  the  silk-worms  of  the  ist.  generation  distinctly 
have  the  hardiness  of  the  mother  and  those  of  the  2nd.  and  3rd.  generations 
a  hardiness  intermediary  to  that  of  the  father  and  that  of  the  mother.  The 
larvae  of  the  following  generations  gradually  divide  up  into  small,  resist- 
ant larvae  and  large  larvae  with  but  a  slight  resistance  which  die  out. 

In  all  the  crossings  the  larvae  of  the  ist.  generation  have  the  richness 
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in  silk  (if  anything  slightly  increased)  of  the  parent,  male  or  female,  which 
is  richest  in  silk.  Those  of  the  2ncl.  and  3rd.  generation  have  a  richness 
in  silk  rather  inferior  to  that  of  the  ist.  generation,  then  individuals  rich 
in  silk  gradually  die  out  in  the  following  generations.  The  dying  out  of 
these  worms  is  caused  by  the  climate  and  does  not  occur  if  the  crossings  are 
made  at  such  an  altitude  as  to  attenuate  the  effects  of  the  climate. 

These  facts  show  that  crossing  a  Bengalese  female  with  a  male  of  im- 
proved breed  would  give,  in  the  first  generation,  silkworms  having  the 
hardiness  of  the  Bengal  breeds  and  the  richness  in  silk  of  the  European 
ones.  Cocoons  rich  in  silk  would  thus  be  obtained  in  a  climate  fatal  to 
improved  breeds.  The  two  following  generations  might  also  give  satisfactory 
results  during  a  good  part  of  the  j^ear. 

The  difficulty  is  to  obtain,  at  the  requisite  moment,  males  of  improved 
breeds,  which  must  be  kept  pure.  Moreover,  if  the  larvae  hatch  out  well 
in  the  first  generation,  it  is  a  different  matter  in  the  following  generations 
when  a  polyvoltin  is  crossed  with  a  monovoltin.  All  these  difficulties 
may  be  overcome  if  there  is  a  mountainous  district  near  enough,  which  does 
not  require  a  journey  of  from  10  to  12  days  (as  is  the  case  in  Madagascar). 
In  the  mountains  of  tropical  countries  where  the  altitude  is  sufficient  to  make 
the  climate  temperate  it  is  easy  to  obtain  improved  polyvoltin  breeds 
throughout  the  year.  Moreover  these  breeds  may  always  be  obtained  by 
crossings  (followed  by  selection)  between  European  monovoltins  and 
pol3rvoltins  of  tropical  countries. 

75  -  The  Appearance  of  "Accidental  Bivoltins"  in  Univoltine  Breeds  of  the  Silk- 
worm. —  lyECAiLLON,  A.:  I.  On  the  Appearance  of  ''  Accidental  Bivoltins  "  in  Univoltin 
Breeds  of  the  Sillavorui  and  the  Explanation  of  this  Phenomenon,  in  Comptcs  Rendus 
des  Seances  de  VAcademie  des  Sciences,  Vol.  CI/XV,  No.  18,  p.  603-605.  Paris,  Oct.  29, 
1917.  —  II-  On  the  Special  Characters  Shown,  at  Various  Stages  of  their  Development, 
by  "Accidental  Bivoltins"  appearing  in  the  Mulberry  fiom&y.ir.  7&/(^.,No.  20,  p.  683-6S5. 
Nov.  12,  1917. 

I.  —  "  Accidental  bivoltins  "  are  2nd.  generation  silkworms  sometimes 
foimd  among  univoltin  breeds.  The  author  gives  the  following  results  of 
the  observations  and  experiments  he  has  carried  out  on  this  supplementary 
generation,  observed  for  a  long  time  by  breeders  : 

i)  In  1917,  the  univoltin  breed,  studied  since  1914,  gave  3  cases  of 
bivoltism. 

The  first  was  that  of  the  pair  which  matured  earliest,  and  appeared  on 
June  18.  The  fertilised  eggs  of  this  pair  began  to  hatch  10  days  after  being 
laid  (a  fact  which,  normally,  should  only  occur  after  9  14  months).  About 
400  eggs  were  laid  b}^  the  female,  377  of  which  produced  larvae  and  a  few 
only  remained  at  the  customary  stage  of  normal  univoltin  eggs  which  hiber- 
nate ;  10  larvae  died  in  the  eggs. 

Two  other  females,  born  on  June  21  and  27,  whose  copulation  was 
prevented,  laid  eggs,  some  of  which  produced,  a  few  days  after  being  laid, 
larvae  which  died  as  soon  as  they  hatched  (i). 


(i)  On  the  subject  of  parthogenesis  in  the  silkworm,  see  R.  October,  191 7,  No.  936,  and 
R.  November,  191 7,  No.  1050.  (Ed.) 

[74-T5] 
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2)  In  order  to  see  whether  temperature  could  cause  bivoltism,  experi- 
ments were  made  in  which  the  cocoons,  then  the  moths  and  eggs,  of  a  uni- 
voltin  breed  were  placed  in  a  special  room,  the  temperature  of  which  wa  > 
always  kept  at  25  to  30^  C,  i.  c,  some  degrees  higher  than  that  at  which  the 
eggs  are  usually  laid.     There  were  no  bivoltins. 

3)  It  seems  that  the  appearance  of  bivoltins  may  be  explained  as  fol- 
lows : 

a)  The  embryos,  larvae,  chrysalides,  and  moths  from  different  eggs 
laid  by  the  same  female  mated  with  a  single  male  are  far  from  being  iden- 
tical either  from  a  morphological  or  physiological  point  of  view.  The  time 
required  by  the  embryos  to  form  within  the  egg  especially,  is  very  incon- 
stant. The  remarkable  difference  between  various  individuals  of  the  same 
parents  is  due  to  the  fact  that  the  ovules  of  a  single  female  are  no  more 
identical  with  each  other  than  are  the  spermatozoa  of  a  single  male. 

b)  Direct  action  of  environment  is  not  the  determining  cause  of  acci- 
dental ,  bivoltism. 

c)  It  is  known  that  the  action  of  cold,  high  temperature,  brushing, 
electricity,  and  acids  will  cause  ordinary  univoltin  eggs  to  hatch  premature- 
ly. In  the  production  of  accidental  bivoltins,  however,  it  is  only  a  ques- 
tion of  the  direct  and  prolonged  influence  of  the  breeding  conditions  which 
acts  on  the  composition  of  the  eggs  which  are  being  formed,  and  doubtless 
also,  on  the  developing  spermatozoids. 

d)  In  the  author's  experiments,  the  eggs  kept  for  reproduction  remain, 
during  the  first  3  months  after  being  laid,  at  a  temperature  which  is  often 
as  high  as  30^  C.  During  winter  the  temperature  is  not  below  5  or  (P.  It 
is  probable  th^t,  under  these  conditions,  the  univoltin  embryos  are  so  in- 
fluenced that  those  which  already  have  the  capacity  of  transforming  rather 
quicker  than  the  others,  have  this  tendency  accentuated.  From  them 
are  descended,  in  the  following  spring,  moths  whose  progeny  is  more  or 
less  entirely  accidentally  bivoltin. 

Finall}',  the  author  points  out  that  this  phenomenon  must  be  gradually 
more  marked  in  rearing  if,  from  year  to  year,  the  moths  which  appear 
first  are  used  for  breeding, 

II.  —  "  Accidental  bivoltins  "  seem  to  represent  an  important  step 
in  the  scale  of  the  changes  that  a  univoltin  breed  may  undergo  to  form 
a  well  defined  bivoltin  one,  and,  in  order  to  help  comprehension  of  the  va- 
riations produced  in  the  species  during  centuries  of  rearing  under  different 
climates  and  which  may  still  be  produced,  the  author  gives  the  special 
characters  of  the  bivoltins  appearing  in  his  rearings  at  all  the  stages  of  their 
development. 

a)  The  eggs  of  the  3  layings  where  the  author  observed  cases  of  ac- 
cidental bivoltism  were  so  poor  in  yellow  colouring  matter  that  they  appeared 
almost  completely  white.  Their  chemical  composition  was,  therefore, 
dift'erent  from  that  of  ordinary  univoltin  eggs.  Consequently,  the  condi- 
tions of  rearing,  when  they  cause  the  production  of  accidental  bivoltins, 
first  cause  changes  in  the  chemical  composition  of  the  egg,  particularly  of 
the  vitellus. 

[15] 
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h)  During  the  embryonic  development  of  the  accidental  bivoltins, 
the  colouration  of  the  egg  changes  only  slightl}^  owing  to  the  small  amount 
of  colouring  matter  present. 

c)  Contrary  to  the  general  belief,  the  author  is  of  the  opinion  that 
most  accidental  bivoltins  can  be  easily  reared,  breeding  being  normal,  and 
that  these  larvae  are  no  more  subject  than  ordinary  univoltins  to  the 
diseases,  etc.,   that  conimonl}^  attack  Bomhyx. 

d)  The  author  has  noticed  no  particular  difference  between  acciden- 
tal bivoltins  and  normal  univoltins  in  their  other  stages,  i.  e.,  as  chrysalis 
and  perfect  insect.  Copulation  and  oviposition  were  quite  normal ;  the 
number  of  eggs  laid  by  accidental  bivoltin  females  corresponds  with  that 
laid  by  ordinary  univoltins. 

76  -  Methods  of  Identifying  Silkworm  Eggs  Made  Bivoltin  by  the  Action  of  Hy- 

drochloric Acid  ;  Investigations  in  Italy.   —   Acqua,  C,  in  Kendiconti  dell'  FsHtuto 
bacologico  della  R.  Sciiola  di  Asricolti/ra  in  Portici,    Vol.  II,  pp.  75-77.  Portici,  IQ17. 

Of  recent  years  there  has  been  a  large  demand  for  silkworm  eggs  for 
the  summer-autumn  rearing.  Among  the  treatments  to  which  the  eggs  are 
subjected  to  make  them  hatch  prematurely  are  immersion  in  a  suitable  di- 
lution of  hydrochloric,  acid  and  exposure  to  "  electric  rain  ".  It  sometimes 
happens  that  there  are  put  on  the  market  eggs  said  to  have  been  treated 
electrically  which,  in  reality,  have  onlj^  been  subjected  to  the.  hydrochloric 
acid  bath.  The  deception  may  be  discovered  by  the  following  characters 
of  eggs  treated  with  hydrochloric  acid : 

i)  Dark  brick-red  colour  inclining  to  a  violet,  almo.st  wine,  shade  ; 
the  eggs  remain  this  colour  till  just  before  the}^  hatch,  when  they  turn  pale, 
finally  becoming  the  same  colour  as  ordinary  eggs. 

2)  Complete  removal  of  the  sticky  layer  which  envelops  the  eggs  in 
the  natural  state  and  enables  them  to  adhere  to  objects  and  each  other. 
Silkworm  eggs  treated  with  hydrochloric  acid  are  not  sticky  and  may  easil}^ 
be  run  through  a  narrow  funnel. 

These  characters  are  common  both  to  the  native  yellow  and  Chinese 
breeds  and  to  crosses  between  them. 

Eggs  treated  electrically  do  not  change  colour,  but  only  become  a  lit- 
tle less  dark  and  their  colour  is  indistinguishable  from  that  of  other  eggs 
w^ith  which  they  are  compared.     There  is  no  effect  on  the  sticky  layer. 

77  -  "Akino-nogeshi"  {Lactuca  brevirosiris),  A  New  Silkworm  Food  Recently 

Discovered  in  Japan.    —  Le    Moniteur   di-'s    Sous,   Year    55,    No.  4870,  p.  2.     lyVons, 
December  8,  191 7. 

Mr.  FujiMA  Daijiro  (chief  of  the  Oi  branch  of  the  Silkworm  Institute  of 
the  Gifu  Prefecture)  has  recently  discovered  that  a  plant  "  akino-nogeshi  " 
{Lacfuca  hrevirostris  Champ.),  is  probably  not  inferior  to  the  mulberry  in 
silkworm  feeding.  He  obtained  excellent  results  with  this  food  ;  larvae 
fed  on  it  from  the  first  stages  gave,  if  anything,  better  cocoons  than  those 
fed  on  mulberry  leaves.  This  discovery  is  of  great  value  in  districts  where 
frosts  injure  the  mulberry  trees.  As  the  plant  in  question  is  hardy  and  wild, 
it  can  be  left  to  grow  in  the  mountains  or  plains  without  any  special  care 
being  given  it. 

[75-11] 
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78  -  Carp- Breeding  in  Transplanted  Rice  Fields :  Experiments  at  Vercelli,  Italy  (1).  — 

Marcareixi,  IV,  in  11  Gioniah  di  Kisicnltura,  Yenr  VII,  N"  19-20,  pp.  218-253.   Vercelli, 
October  15  and  30,  191 7. 

It  is  especially  due  to  the  "  Sccieta  vercellese  di  agricoltura  "  that, 
for  some  3  years,  carp  breeding  is  spreading  in  the  rice  fields  of  the  province 
of  Vercelli.  Although  this  new  industry  has  not  yet  passed  the  experi- 
mental period,  j^et  it  has  given  very  encouraging  results.  It  should  be  re- 
membered that,  besides  its  value,  the  carp  is  an  excellent  help  in  combatting 
malaria,  and  destroying  weeds  by  eating  their  seeds  (Prof.  Supino  hf.s  found 
seeds  of  Glyceria  Polygonum,  Cyperus  and  Chara,  etc.,  in  the  intestine  of 
the  carp),  as  well  as  hindering  their  germination  by  agitating  the  srrfrce 
of.  the  soil. 

The  rice-growing  Station  of  Vercelli  has  done  much  propagaiida  work 
for  rice-growing  by  transplanting  (2)  ;  this  is  why  the  Station  advocated  the 
trial  of  carp-breeding  in  transplanted  rice-fields.  Towards  the  end  of  June, 
1917,  mirror-carp  fry,  from  Galicia,  were  placed  in  two  plots  of  the  Station's 
experimental  field,  each  plot  measuiing  about  6000  sq.  yds.  On  July  11, 
180  small  carp,  each  weighing  from  16  to  19  gm.  were  added  to  the  fry  in 
one  of  the  plots.  Nothing  further  was  done,  save  to  regulate  the  water 
supply.  On  August  26,  the  water  was  drained  from  the  rice  fields  and,  2 
days  after,  the  fish  were  collected  and  found  to  weigh  from  150  to  180  gm. 
,  for  the  fry  and  300  gm.  for  the  small  carp.  The  fish  were  put  in  a  pond  for 
the  winter. 

The  writer  concludes  from  these  results  that  carp  breeding  in  trans- 
planted rice  fields  is  possible  if  fry  or  young  fish  of  i  or  2  summers  are  used. 
On  the  other  hand,  the  use  of  mature  fish  cannot  be  advised,  seeing  that 
the  season  is  too  far  advanced  when  the  water  has  to  be  run  into  the  rice 
fields  (about  mid- June).  In  comparison  with  the  directly-sown  rice  field, 
the  transplanted  rice  field  offers  the  following  advantages  :  —  freeer  and 
quicker  circulation  for  the  fish,  giving  easier  feeding  and  quicker  growth ; 
the  possibility  of  always  keeping  a  constant  supply  of  water  ;  greater  sav- 
ing of  special  work  such  as  ditching,  etc.  The  presence  of  carp  in  the  trans- 
planted rice  field  causes  no  damage  whatever,  especially  if  the  precaution 
is  taken,  when  small  carp  of  i  or  2  years  are  used,  of  not  putting  in  the  fish 
till  10  or  12  days  after  transplanting,  that  is,  when  the  plant  is  well  rooted. 
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79  -  Tlie  Amazon  Turtle  as  a  Producer  of  Eggs,  Meat  and  Fat. 

Brotcyui,Seric  dc  V'ulgariza'.Ao  Scicntifico,Yo\KY ,  Part.  VI,  pp.  279- 


111 


!iS3,  fig.  2.  Braga 


November,  191 7. 
Turtles  are  extraordinarily  abundant  in  the  Amazon  and  its  tributaries. 
The  true  turtle  [Podocnemis  expansa)  is  adult  at  about  to  years  old ;  it  is 
then  about  a  yard  long  ;  the  dorsal  carapace  will  measure  about  31  inches, 
while  the  body  weighs  from  26  to  33  lbs.  As  the  carapace  has  no  horny 
scales,  like  those  of  the  marine  turtles,  it  is  of  no  commercial  importance. 
The  eggs  and  meat  are  utilised,  however. 


(i)  See  also  :  F.  Supino,  Carp- Breeding;  in  Rice  Fields  in  Itr^'y 
pp.  1332-1335-  —     (2)  See  B.,  1915,  >Jo.  271.    {!:d.\ 


B.,  September,  191 3, 


OTHER     LIVE 
STOCK 


[78-19] 


92 


AGRICULTURAL  MACHINERY   AND   IMPLEMENTS 


At  the  egg-la5dng  season,  the  turtles  appear  in  hundreds  on  the  banks 
of  the  river  and  dig  pits  about  a  foot  deep  and  2  to  3  ft.  wide,  in  which, 
after  about  a  fortnight,  from.  60  to  140  white  and  ahnost  spherical  eggs  are 
laid .  The  females  fill  up  the  holes  with  earth, which  they  afterwards  smooth 
over  to  hide  the  place.  Incubation  is  b}''  the  heat  of  the  sun  ;  shortly 
the  3^oung  turtles  appear  and  enter  the  water  in  search  of  food. 

The  natives  ("  caboclos  ")  hunt  for  eggs,  testing  the  ground  with  a 
stake,  until  a  hollow  sound  is  obtained.  The  eggs  are  equally  eatable  whether 
raw  or  cooked.  By  a  very  crude  process,  the  natives  extiact  a  fat  called 
"  turtle  butter  "  from  the  eggs,  to  use  as  food  or  for  burning.  The  fat 
is  sold  in  tins  of  about  40  lbs.  at  an  average  price  of  11  milreis  (24s.  8i. 
at  par).  The  turtle  butter  is  mostly  prepared  in  the  regions  of  Upper 
Amazon,  Jurna,  Tefe,  Rio  Negro,  Purus,  Yutahy,  Madeira,  Solunoes  and 
Javary  ;  thousands  of  pound's  weight  are  sent  every  year  to  the  market  at 
Beleni  de  Para. 

Tortoise  meat  forms  a  great  part  of  the  food  of  the  poorer  classes ; 
that  of  3^oung  animals  is  more  appreciated,  thus  costing  more.  lyiving 
turtles  are  often  sent  to  Europe,  where  the  meat,  particularly  used  for  mak- 
ing soup,  constitutes  a  very  delicate  dish. 

The  turtles  are  captured  either  by  hand,  by  shooting  with  arrows,  with 
hooks,  or  with  nets. 

When  the  turtles  are  wandering  along  the  banks  of  the  river  at  egg-lay- 
ing time,  the  natives  chase  them  and  turn  them  on  their  backs.  They  are 
then  quickly  (10  to  15  minutes  exposure  to  the  sun  suffices  to  kill  them  while 
on  their  backs)  taken  in  canoes  and  kept  alive  in  water,  in  enclosures  called 
"  currales  "  surrounded  by  stakes  to  prevent  them  from  escaping.  The 
turtles  are  kept  thus  until  sold  or  eaten.  The  price  of  an  adult  turtle, 
formerly  very  low,  now  varies  from  5  to  lomilreis  (its.  3^^  to  45s.  at  par).  In 
addition  to  the  true  txirtle  {Podocnemis  ^Jf/)awsa),  the  natives  on  the  river- 
banks  of -the  Amazon  also  hunt  other  Chelonians,  such  as  ;  the  "  tracaja  " 
{Podocnemis  du  merihana)  ;  the  "  kagado  da  matto  "  [Rhinemys  nasuta) ; 
"  jabuty  machado  "  {Platemys  platycephala)  ;  "  jabuty  aperema  "  {Nidoria 
functidaria)  ;  "  matamata  "  {Chclys  fmibriata)  ;  and  the  "  mussuau  " 
[Cinosternum  scorpioides) ,  very  abundant  in  the  island  of  Marajo. 
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80  -  The  Tractor  in  Relation  to  the  Farm  and  Its  Machinery.  —  kranich,  f.  n.  G., 

in  the  Transactions   of  the  American  Society  of  Agricultural  Engineers,  Vol.  X,  No.  2, 
pp.  101-108.  Ames,  Iowa,  March,  1917. 

According  to  the  writer,  there  exist,  between  the  tractor  and  its  envi- 
ronment, relations  of  three  types  : 

i)  Relations  to  draft  machines  ; 

2)  Relations  to  belt-power  machines  ; 

3)  Relatio'hs  to  the  economics  of  the  farm. 

These  factors  are  all  equally  important,  but,  unless  the  tractor's  utili- 
ty can  be  divided  equally  among  them,  it  is  not  a  success  on  the  farm. 

[19-80] 
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Draft  machines.  —  Considering  the  actual  horse  power  required,  plough- 
ing constitutes  the  heaviest  work  of  farming,  though  not  the  longest  in 
actual  hours  of  work.  IMilking  requires  at  least  an  hour  morning  aM.d  even- 
ing for  one  man,  which  totals  to  73  days  of  10  hours  per  year.  Ploughing 
on  the  average  farm  requires  less  than  20  days  per  j^ear.  Farmers  often 
consider  tractors  as  merely  ploughing  machines  ;  to  this  end  the  horse  drawn 
gang  ploughs  liave  been  adapted  for  use  with  tractors,  as  the  other  farm 
draft  machines  will  probably  be.  The  disc  harrow,  the  spring  tooth  harrow, 
clod  crusher,  etc.,  are  best  used  right  behind  the  plough. 

Most  of  these  machines  are  usually  drawn  by  2,  3  or  4  horses  ;  too  much 
power  would  be  wasted  were  they  hitched  alone  to  the  tractor.  Several 
of  these  machines  should  be  combined,  or  one  large  machine  should  be  con- 
striicted,  to  form  a  sufficient  load  for  the  tractor. 

But  it  remains  to  be  seen  if  that  is  desirable,  for  each  binder  or  mower 
would  require  a  man,  so  that  the  measure  would  defeat  its  usefulness. 
Moreover,  the  extra  expense  of  these  machines  would  cost  too  much  per 
unit  of  production.  Again,  the  small  tractor  is  limited  in  power,  and  the 
size  of  farm  for  which  it  is  suited  would  not  require  2  or  3  binders,  mowers, 
or  harvesters.  Drawing  a  manure  spreader,  a  tedder  or  rake  is  ordinarily 
work  for  2  horses.  The  tractor's  relation  to  either  of  these  machines  is 
questionable.  Tlie  tractor  can,  of  course  do  this  work,  but  is  it  economical  ? 
A  spreader  is  empty  half  the  time  and  then  is  not  even  a  load  for  a  2-horse 
team.  To  draw  2  or  3  spreaders  by  a  tractor  might  not  be  economical, 
on  account  of  the  time  lost  in  loading,  hitching  and  handling.  Harrows, 
manure  spreaders,  etc.,  might  be  adapted  to  tractors,  but  it  would  increase 
the  machinery  cost  to  the  farm,  as  well  as  necessitating  changes  to  provide 
accommodation  for  them.  Would  this  be  considered  economic  farming, 
and  would  the  method  lower  the  cost  of  prodttction  ?  In  the  next  few  years, 
the  tractor  will  certainly  reach  such  a  stage  of  development  as  to  render  it 
still  more  useful.  Farm  machines  will  be  built  in  sizes  to  suit  economical 
working  of  the  tractor  and  they  will  be  of  better  design  and  construction. 
The  tractor  does  not  need  to  replace  all  the  farm  horses,  but  it  must  replace 
some  to  prove  its  economic  value.  If  the  tractors  replaces  horses  of  value 
equal  to  twice  its  cost,  it  has  served  a  great  part  of  its  intent. 

Belt-power  Machines.  —  The  tractor  should  be  able  to  drive  the  belt 
or  power  machines  of  the  farm  ;  but  the  tractor  and  the  machines  (grain 
separator,  huller,  saw,  etc.)  should  be  so  arranged  as  to  work  at  the  maxi- 
mum capacity  consistent  with  efhciency.  Convenient  belting  should  be 
•provided  as  well  as  proper  speeds  without  unnecessary  pulley-changing. 
A  tractor  suitable  for  belb  work  only  would  not  be  considered  an  economic 
farm  machine.  It  is  probable  that  few  of  the  gas  or  steam  tractors  used 
in  the  United  States  represent  a  profitable  investment  for  their  owners,  for 
they  remain  idle  so  much  of  the  year,  because  belt  work,  primarilj'  threshing, 
was  their  purpose. 

It  is  the  variety  of  things  done  economically  by  the  tractor  during  the 
3^ear  that  makes  for  its  close  relationship  to  the  farm  and  its  machinery. 
If  belt  work  is  the  principal  aim,  the  portable  engine  will  solve  the  problem 
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at  half  the  cost  of  a  tractor,  for  most  of  the  expense  of  the  tractor  lies  in 
its  transmission  parts,  which  ar^  for  draft  work. 

Farm  Economics.  —  The  economic  relation  between  the  tractor  and  the 
farm  in  general  is  very  important.  Although  closely  related  to  the  draft 
machines  and  power  machines,  the  tractor  may  prove  rather  an  expense 
than  a  saving,  if  it  is  not  in  proportion  to  the  whole  farm.  Thus,  an  80- 
acre  dairy  farm,  vvith  5  horses,  would  obtain  no  economic  advantage  from 
the  purchase  of  a  15-30  HP.  tractor,  which,  although  of  first-class  construc- 
tion, would  be  more  suited  to  a  600- acre  farm. 

The  tractor  will  bring  about  a  new  era  in  farm  machinery.  Its  yalue 
is  only  just  beginning  to  be  recognised.  Farm  machinery  will  be  rede- 
signed to  meet  the  needs  of  tractor  farming,  as  well  as  being  constructed  to 
give  better  and  longer  service.  At  present  it  is  often  of  poor  quality.  It 
should  work  more  efficiently,  have  a  longer  life,  which  would  give  better 
profit  and  reduce  the  unit  cost  of  production. 

81  -  Machine  Cultivation  Tests  at  Noisy-Le-Grand,  France  (i).  —  ringet.mann,max, 

in  F-'uiilei,  d' Informations    du    .Ministcre    dc  l' Agriculture,  Year    22,    Nos.    30  and  ,ii, 
pp.  7-9  and  12-13,  tables  7.     Paris,  September  25  and  October  9,  1917- 

The  author's  second  report  on  the  trials  at  Noisy-le-Grand  (France) 
deals  with  12  machines  indicated  in  the  appended  Table,  which  summar- 
ises the  results  of  the  work  carried  out. 

As  a  supplement  to  the  special  trials  in  1913-1914,  1915,  1916  and  1917 
(which  concerned  63  machines)  the  writer  formulated  a  number  of  conclu- 
sions, the  chief  of  which  are  given  below. 

The  weight  of  the  tractors  should  not  be  more  than  6160  to  6600  lbs. ; 
such  machines  are  easy  to  handle  and  give  an  average  tractive  effort  of 
from  1320  to  1540  lbs.  Above  such  a  tractive  effort,  the  machines  do  not 
last  long,  the  axles  are  strained,  thus  resulting  in  greater  wear  and  tear,  with 
a  reduced  length  of  life. 

When  the  work  (breaking-up  or  deep  ploughing)  requires  a  tractive 
effort  of  more  than  1320  to  1540  lbs.,  recourse  should  be  had  to  a  winch 
tractor. 

To  provide  for  good  steering,  about  one-third  of  the  total  weight  should 
be  carried  by  the  steering  wheels  and  two  thirds  on  the  driving  wheel  or 
wheels.     Two  steering  wheels  are  more  effective  than  a  single  one. 

The  weight  of  the  tractor  in  relation  to  the  width  of  the  wheels  should 
not  be  more  than  170  to  180  lbs.  per  in.  of  tyre  width  (figure  obtained  and 
checked  at  the  trials).  Neither  the  width  of  the  tyres  nor  the  diameter  of 
the  driving  wheels  (43  to  55  ins.)  should  be  increased  too  much. 

In  the  case  of  exterior  transmission  to  the  driving  wheel  or  wheels 
(gears  or  chains)  a  clearance  of  at  least  10  to  12  ins.  should  be  left  between 
the  ground  level  and  the  lowest  point  of  the  drive  or  gear  box. 

A  differential  should  be  dispensed  with,  one  driving  wheel  or  2  driv- 
ing wheels  placed  close  together  being  used  instead.  With  one  driving  wheel 
working  in  the  furrow  and  the  other  on  the  unploughed  land,  the  strain  falls 


(i)  See  R  ,  November  19x7,  No.  1051.    {Jid.) 
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constantly  on  one  side  of  the  differentia],  one  of  whose  gears  wears  more 
quickh^  than  the  other. 

As  regards  grips  fixed- to  the  driving  wheels,  strakes  of  v^arions  forms 
damage  the  ground  much  less  than  grouts  and  other  types  of  grip  which 
tend  to  pack  the  soil. 

The  strakes  should  run  on  the  iniploughed  ground ;  turning  the  last 
strip  of  ground  destroys  the  compressed  part,  which  does  not  take  place 
when  one  of  the  driving  wheels  runs  on  the  furrow-bottom  ;  in  this  last 
case,  the  packed  parts  covered  in  ploughing  remain  unchanged  in  hard 
blocks  ;  this  difficulty  does  not  occur  in  sandy  soil.  One  driving  wheel 
may  run  in  the  furrow,  but  it  is  inadvisable. 

Motors  of  20  to  25  HP.,  with  several  cylinders  of  the  automobile  type 
and  running  at  high  speed,  are  preferable. 

The  circulating  pump  should  be  gear-driven,  while  the  fan  should  be 
driven  by  a  belt. 

Endless-track  devices  (caterpillar  treads)  should  be  avoided  on  account 
of  the  difficulty  of  steering  and  the  rapid  wear  of  the  many  articulations. 

The  front-bogie  tractors  act  almost  like  motorplcughs  ;  steering  the 
driving  wheels  is  difficult  on  account  of  their  weight  on  the  soil,  especially 
if  one  wheel,  provided  with  grips,  runs  in  the  furrow.  The  steering  of  the 
wheelbarrow  type  of  motor  plough  is  also  difficult. 

The  double-brabant  windlass  plough,  which  has  been  largely  tested, 
is  of  interest  for  average  cultivation. 

With  a  pull,  of  from  1320  to  1520  lbs.,  an  average  speed  of  3250  yds. 
per  hour  seems  suitable  ;  the  speed  may  be  increased  up  to  4300  yds.  per 
hour,  but  on  further  increasing  it,  steering  becomes  difficult  and  the  trac- 
tion of  the  implement  becomes  too  heavy.  Under  similar  conditions  of  work, 
period,  soil,  plough,  the  tractive  effort  increases  from  100  to  118  when  the 
speed  increases  from  i  to  2.5 

The  use  of  the  tractor  is  best  suited  to  furrow  lengths  of  not  less  than 
500  feet.  The  time  required  for  turning  is  about  ^  a  minute  (20  sees,  with 
a  good  driver,  i  minute  with  an  unexperienced  man). 

Two  men  are  required :  i  mechanic  on  the  tractor  and  an  ordinary 
assistant  on  the  implement  being  towed ;  this  latter  does  not  exclude  auto- 
matic lifting. 

More  than  50  minutes  of  actual  work  per  hour  cannot  be  relied  upon. 

A  traction  buffer  should  be  placed  between  the  tractor  and  the  imple- 
ment being  towed.  In  this  way  an  economy  of  33  to  54  %  is  gained  on  the 
starting-pull  and  19  to  30  %  on  the  aver  age  tractive  effort,  which  only  affects 
a  part  of  the  hourly  consumption  of  the  tractor  while  reducing  the  wear  of 
the   machinery. 

It  is  worth  while  hitching  a  harrow  to  the  plough  for  ploughing  before 
autumn  sowing  and  for  that  of  spring. 

The  great  advantage  of  the  tractor,  resulting  from  the  area  it  can  cover 
per  hour,  is  that  the  farmer  can  immediate  utilise  the  favourable  opportu- 
nity for  ploughing. 
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The  tractor  is  used  to  be.st  advantage  on  furrow  lengths  of  from  3250  to 
5000  ft.,  in  fields  with  slopes  of  not  more  than  7  or  10  %. 

Travelling  by  road  should  be  reduced  as  far  as  possible,  unless  the  grips 
are  removed  from  the  driving  wheels,  and  other  precautions  taken. 

82  -  Machine  Cultivation  Trials  at  Bourges,  France,  in  1917.  —    dessaisaix,  r.,  in 

the  Joni'ikil  (VAgyiciilturc  Pr.itiquc,  Y^-ar  8i,  No.  23,  p.  -;5o.  Paris,  November  15,  1917. 

The  departmental  Syndicate  for  machine  cultivation  of  Cher  has  car- 
ried out  ploughing  tests  with  tractors  in  September  191 7,  near  Bourges, 
France.  M.  B.  Rabate;,  Director  of  agriculture  for  the  department  of  Cher, 
noted  the  following  results  : 


Tractor 


HP. 


Average 

depth 
of  work, 


Area 

ploughed 

pef  hour,  in 

sq.  metres 


Petrol 
used  per 
hectare, 
in    litres 


Cubic  metres 
of 

earth  turned 
per  litre 
of   petrol 


Mogul.  . 

Titan  .  . 

Case   .  . 

AverJ^  . 
Emerson 

Gray  .  . 

Moline  . 

Globe.  . 


16 
20 
20 
16 
20 

12 

iS 


17.2 
19.0 

17.0 
18.5 
18.0 
17.0 
17.0 
57.0 


2*614 
3528 

2925 

1  707 

2  604 

3  235 
2  092 
2  196 


23.30 
21.25 
2S.23 
21.15 
32.90 
27.20 
29.00 
43.90 


738 
89.4 
60.2 

87.1 

54-7 
62.5 

58.6 

38.7 


In  these  trials  the  furrow  length  varied  between  728  and  998  ft. 

The  Case,  Avery,  Moline  and  Globe  tractors  each  towed  a  2-furrow 
plough  ;  the  Mogul,  Titan  and  Emerson  tractors  towed  a  3-furrow  plough ; 
while  the  Gray  tractor  towed  a  4-furrow  plough. 

83  -  The  Cost  of  Fuel  used  by  Tractors  for  Ploughing,  in  Canada.  —  atwood,  Charles 

.v.,  ill  The  Canadian  Thresher ma)b  and  Fanner,  Vol.  XXTI,  No.  10,  p.  32.     \Yinnipeg, 
Canada,  October,  1917. 

The  writer  has  used  a  kerosene-burning  tractor  of  8-16  HP.  on  a 
200-acre  farm  for  all  cultivation  work  and  for  working  a  hay-press  and  a 
chop-cutter. 

The  tractor  worked  67  days  during  a  period  of  3  months ;  the  number 
of  working  hours  was  403,  or  6  hours  a  day. 

The  work  was  done  on  a  heavy  loam  soil,  where  3  ploughs  are  a  maxi- 
mum load  for  the  tractor  used  (a  small  size  one),  and  where,  without  a 
good  operator,  2  ploughs  could  be  handled  to  better  advantage  and  less 
overload  to  the  engine  at  moments  of  extra  stress.  The  costs  per  acre 
are  given  below. 

In  the  spring  cultivation  the  tractor  pulled  two  8-ft.  disc  harrows  and 
a  iG-ft  harrow. 

To  work  an  acre  required  38  minutes,  the  cost    for  fuel  and    lubrica- 
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tion  being  i8  ^  cents  per  acre.  Very  few    repairs  were  necessary   during 
the  first  year  of  operation. 


Work. 

Cost  of  fuel 

Time 

required 

and  lubricant  per  acre. 

pet 

acre. 

vSprinti  ploughing  (maize  stubble) 

S0.27 

Ihr. 

12  niin. 

»              ))               ))             »         (clover  sod)  . 

$0.31 

I  hr. 

24  mill. 

Early  autumn    ploughing  (oats  stubble)  .   •    . 

S  0.27 

I  hr. 

9  mill. 

I,ate  autumn  ploughing  (oats  stubble)     .    .    . 

$0.30 

Ihr. 

1 1  min. 

Eate  autuinn  ploughing  (wet,  maize  stubble). 

$o.^o 

I  hr. 

30  min. 

December  ploughing  (clover  sod) 

$0.36 

Ihr. 

42  mill?. 

84  -  The  "  Motoculteur ",  Built  by  the  "  Soeiele  La  Motociilture  FranQaise ".  — 
Frerher,  Victor,  in  Le  Genie  Rural,  Year  9,  No.  69,  New  Series,  No.  9,  pp.  1-5,  figs.  3. 
Paris,  1917. 

The  "  Motoculteur  "[(i),  which  took  part  in  the  Noisy-le-Grand  trials, 
is  the''30  HP.  1917  type  embodying  all  the  latest  improvements. 

The  frame  properly  so-called  is  formed  by  what  might  be  called  the 


Fig. 


The  "Motoculteur"  working  while  mounting  a   14  %  slope. 


1)  In  the  Notes  de  Culture  Mecanique  by  Dr.  Ch.\uve.\u (Eibrairie  Bailliere,  Paris,  1917), 
there  arc  described  4  tj'pes  of  "  Motoculteurs  "  constructed  by  the  Societe  Ea  Motocul- 
TURE  l"RAN9.\iSE,  Boulevard  Hatismann  41,  Paris.  These  types  are:  i)Maraicher;  weight, 
440  lbs.  ;  4-5  HP. ;  price,  £  So  ;  2)  Vigneron,  weight,  3  300  lbs.  ;  16  HP.  ;  price,  about  £  200  ; 
3)  for  large  scale  work  ;  weight,  4400  lbs.  ;  30HP.  ;  price,  £640;  4)  for  large  scale  work  ; 
weight,  5  060  lbs.  ;  40  HP.  ;  price  £  600. 
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"  belly  "  of  the  machine,  which  contains  and  protects  the  machinery  work- 
ing in  a  bath  of  oil.  There  is  no  external  greaser.  The  total  length  of  the 
machine  is  13  feet,  the  width  being  5  ft.  3  in.  The  machine  (fig.  1)  is  car- 
ried on  two  driving  wheels  and  a  single  steering  wheel ;  it  is  very  stable  as 
the  centre  of  gravity  is  very  low,  being  situated  a  little  forwards  of  the  driv- 
ing wheels.  The  latter  are  of  47  in.  diameter,  and  are  placed  at  a  point 
2/3  of  the  total  length.  The  motor  is  4  cA^cle,  4  cylinder  and  gives,  at  1000 
to  1250  revolutions,  from  30  to  35  HP.  (bore  90,  stroke  170)  ;  it  is  provided 
with  a  governor.  The  carburettor  includes  an  automatic  air-filter  ;  the 
fuel  consumed  is  0.4  litres  per  HP. -hour  ;  the  tank  holds  60  litres. 
The  magneto  is  enclosed  and  completely  protected  from  dust.  There  is 
is  a  friction  coupling  and  4  gears  giving  speeds  of  15,  25,  36  and  59  inches 
per  second  respectively,  as  well  as  a  reverse. 

As  is  shown  in  fig.  2,  the  rotary  apparatus  of  the  "  Motoculteur  "  is 
placed   behind  ;  there   are   2  speeds  (150  and  180  revs.)  which  allow  of 


JiilJ-jir  ,.'— -  ,.1'    ';r^"-  -  4f,.-X"<--^'  ~- -  - 

Fig.  2.  —  Diagrammatic  side-view  of  the 
"Motoculteur"  showing  the  rotary  apparatus. 

regulating  the  work  according  to  the  soil  and  the  type  of  tilth  that  is 
required.  The  transmission  to  the  apparatus  is  by  a  central,  tmiv^ersal  joint 
drive. 

The  machine  turns  in  its  own  length  (in  a  circle  with  a  radius  of  less 
than  10  ft.)  and,  having  no  differential,  turns  on  the  free  interior  driving- 
wheel.  The  machine  guides  itself  when  travelling  in  a  straight  line,  so 
that  the  driver  can  descend  from  the  machine,  if  necessary,  and  walk  along- 
side to  examine  the  work,  etc.  The  191 7  type  of  "  Motoculteur  "  can  per- 
form two  functions :  i)  by  means  of  its  extensible  rotary  apparatus,  work  the 
soil  completely,  producing  a  uniform  tilth  over  all  the  layer  worked  in  a  single 
journey  and  in  widths  of  from  59  to  71  ins.;  2)  without  its  rotary  apparatus, 
work  as  a  tractor,  towing  all  the  usual  farm  implements,  including  multiple 
furrov/  ploughs  or  digging  brabants. 

The  rotary  apparatus,  tearing  at  the  soil  in  the  direction  of  movement 
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cau,  even  in  a  loose,  damp  soil,  ascend  with  its  ordinary  wheels  slopes  of 
more  than  15  %,  when  fully  working. 

On  the  other  hand,  when  used  as  a  tractor,  removable  strakes  giving  a 
■good  grip  are  provided  for  the  driving  wheels  ;  in  addition,  when  its  normal 
weight  does  not  exceed  4000  lbs,  extra  weight  can  be  given  by  means  of 
sacks  of  earth  or  lead  bars  of  iioo  to  2200  lbs.  In  this  state  the  machine 
gives,  in  suitable  ground,  a  draw-bar  pull  equal  to  50  %  of  its  total  weight, 
or  1980  to  2640  lbs.     The  gears  are  designed  for  such  strains. 

.  Thanks  to  its  Hghtness,  the  machine  can  work  with  its  rotary  appara- 
tus in  all  fields,  even  on  deeply  ploughed  land,  with  a  single  turn,  and  it 
can  prepare  such  land  for  sowing  much  better  than  scarifiers  and  harrows. 
On  solid  land,  the  machine  can  produce  a  loose  tilth  of  from  2  to  11  or  12 
ins.  deep,  according  to  the  speed  at  which  it  moves.  This  t3'pe,  at  an}^ 
rate,  is  not  designed  for  deeper  work,  but  it  can  carry  it  out  as  a  tractor  by 
towing  a  digging  brabant. 


Fig.  3.  — The  "  Motoculteur  "  working  as  a  tractor. 


In  normal  soil  of  no  to  132  lbs  resistance,  with  a  width  of  1300  to  1625 
feet,  the  machine  is  guaranteed  to  yield  per  hour  of  acti^l  work  (complete 
work  and  with  a  single  turn  of  the  rotary  apparatus)  as  follows  : 


i)  at  least  i  800  sq,  yds  at   9  to  12  ins.  deep      (ist.  speed  forward) 
2)     »       »     3000   »       »       »   7  to  10     »         »       (2nd.  speed  forward) 
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3)  at  least  ^  800  sq.  ydsa.  at  5  to  7    ins.   deep    (3rd.  speed  forward) 

4)  »       »     7  200   »       »       »   2  to  3        »         »       (4th.  speed  forward)  for  hoeing, 

ploughing-iip  stubble. 

In  practice,  deducting  stoppages  and  the  usual  losses  of  time,  the 
machine  wiU  perform :  about  3.25  acres  of  hard  digging-work,  either  loosened 
or  brabant -style;  about  6.25  acres  of  average  work,  tillage  or  ordinary  plough- 
ing with  a  3-furrow  plough  ;  about  15  acres  of  hoeing  or  ploughing-up  of 
stubble. 

The  working  tools  each  consist  of  a  claw  and  a  spring,  fixed  together 
on  the  rotating  axle,  .without  screws  or  bolts  ;  thej^  are  interchangeable 
and  easily  replaced  if  broken.  The  wear  of  the  claws  depends  on  the  kind  of 
soil ;  in  rocky  soils  or  for  certain  work  it  is  advisable  to  use  the  machine  as 
a  plough-tractor. 

The  "  Motoculteur  "  is  provided  with  special  seeders,  and  it  ploughs, 
harrows 'down,  sows  and  rolls  all  in  one  turn  (cereals,  maize,  beets,  etc.). 
It  can  be  used  for  planting  potatoes,  the  fertiliser  being  sown  simultaneous- 
ly. When  standing  at  the  farm,  its  engine  drives  the  fixed  farm  machinery. 
A  single  workman  is  always  sufficient  to  drive  the  "  Motoculteur  ",  no 
matter  what  the  work  is. 

According  to  M.  Fr^mier,  the  work  done  by  the  "  Motoculteur  " 
seems  to  be  all  that  could  be  desired  from  the  point  of  view  of  modern 
agricultural  science.  In  a  single  turn,  it  will  obtain  that  uniform  struc- 
ture in  the  whole  layer  of  earth  worked  that  is  necessary  for  a  perfect  seed 
bed.  According  to  the  crop,  and  according  to  the  soil,  be  it  dry,  wet,  or 
even,  pebbly,  the  size  of  the  clods  and  the  fineness  of  tilth  required  are 
easily  regulated.  When  the  soil  is  covered  with  a  normal  layer  of  farmyard 
manure,  the  machine 'mixes  it  intimately  with  the  soil  throughout  the  culti- 
vated layer,  thus  favouring  nitrification.  Only  a  small  part  of  the  long- 
er straws  and  residue  remains  visible  on  the  surface.  As  for  other  fer- 
tilisers and  dressings,  the  motoculteur  mixes  them  evenly  throughout  the 
cultivated  laj^er.  If  the  machine  is  used  on  land  covered  with  vegetation 
(lucerne,  mustard,  vetches,  lupins,  etc.)  or  stubble,  it  tears  the  plants  to 
pieces  and  buries  the  fragments.  However,  for  such  work  which  is  heavy 
on  the  engine,  sharper  claws  placed  closer  together  should  be  used. 

85  -  Howard's    "Imperial"    Disc  Harrow.    —    The  implement  and  Machinery  Review, 
Vol.  43,  No.  511,  p.  722,  I  fig.     London,  November  i,  1Q17. 

The  "  Imperial  "  steel  disc  harrow,  illustrated  below,  is  constructed 
by  Messrs.  J.  &  F.  Howard,  of  Bedford,  England.  The  transport  wheels 
at  the  rear  of  the  implement  can  be  easily  raised  during  working,  and,  con- 
versely, the  harrow  raised  for  travelling.  B}^  a  lever,  the  discs  can  be 
adjusted  to  suit  the  peculiarities  of  the  ground.  The  fore-carriage  pos- 
sesses a  rocking  movement  from  which  great  advantage  is  derived  on  rough 
and  rocky  land.  This  disc  harrow  is  suitable  for  attaching  behind  a  plough 
towed  by  a  tractor.  It  is  made  in  four  widths,  with  12,  14,  16  and  20  discs 
of  either  18  in.  or  20  in.  diameter. 
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Howard's  Iniijerial  Disc  Harrow. 

86  -  Mower  for  Gathering  Kelp,  in  the  United  States.  —  See  No.  19  of  this  Review. 

87  -  The  Baldwin  Standing  Grain  Thresher.  —   Farm  impiemenf  News,  voi.  xxxviii, 

No.  79,  p.  25,  I   fig.     Chicago,  September  27,  191 7. 

This  machine,  reproduced,  below,  does  not  head  the  grain,  but  draws 
the  heads  into  a  threshing  cjdinder  which  shakes  out  the  kernels  and  leaves 


s 
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The  Baldwin  Standing  Grain   Thresher 
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the  straw  standing  uncut.  It  handles  a  12-foot  swathe.  The  machine 
is  drawn  by  horses  or  a  tractor,  but  the  operating  mechanism  is  driven  by 
a  WankESHA  motor.  All  the  gears  are  enclosed  and  Hyatt  roller  bearings 
are  used  extensively. 

The  grain  is  delivered  into  sacks  by  the  machine.  One  or  two  men  suf- 
fice for  attention.  In  regions  where  there  is  little  fear  of  lodging  and  where 
.  all  the  grain  ripens  at  the  same  time,  the  machine  "should  save  a  deal  of 
hand-labour. 

A  number  of  the  machines  are  already  in  use  in  western  Nebraska, 
Kansas  and  Texas. 

88  -  The  Rebuflel  "Olive  Gleaner".  —  Rebuffel,  a.,  in  KepuUiquc  Franraisc,  Office 
National  dc  la  Propriete  Industridle,  Brevet  d'Invention  No.  484560,  i  p.  -|-  6  figs 
Published  at  Paris  on  October  iS,  1917. 

A  new  apparatus,  called  the  "Olive  Gleaner",  for  rapidly  collecting 
fallen   olives. 

The  appended  figure  shows  the  longitudinal  section  of  the  apparatus, 
as  well  as  the  upper  surface  of  the  handle.  The  device  consists  of  a  small 
board  D  bearing  a  number  of  points  F,  through  which  a  lattice  ejector  E 


L)  IJJ!  L 


BE^i 


fe,-l>>   ?,t^^ 


Rebuffel's  "Olive  Gleaner". 


works  on  pressing  the  lever  C  to  the  handle  B.  By  means  of  the  spring  R, 
the  ejector-lever  takes  up  its  former  position  on  releasing  the  pressure. 
The  spring  R,  whose  pivot  G  is  fi^ed  to  the  handle  B,  is  attached  to  the 
lever  by  a  screw  Q  ;  the  action  of  the  spring  is  helped  by  the  mortise  M. 
The  heads  of  the  points  F  of  the  piece  D  are  held  in  position  by  a  plate  S, 
placed  under  the  upper  board  D  ;  these  two  boards  are  fixed  to  the  handle  B 
by  both  back  and  front  sides  K  and  U  respectively,  leaving  a  hollow,  T,  be- 
tween them.  The  ejector  E  is  fixed  on  the  lever  by  a  screw  P  passing 
through  its  end  and  held  by  a  wedge  piece. 
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To  use  the  apparatus,  it  is  taken  in  the  hand,  the  points  turned  to- 
wards the  soil.  The  ohves  are  collected  b3^  striking  them  from  above  down- 
wards, when  they  are  pierced  by  the  points.  When  the  points  are  full  of 
olives,  the  apparatus  is  held  over  a  basket,  and  on  pressing  the  lever,  the 
ejector  moves  up  and  removes  the  olives,  which  fall  into  the  basket.  If 
there  are  great  numbers  of  fallen  olives,  the  workman  may  use  a  second 
apparatus  for  the  left  hand. 

89  -  The  "  Alpha  "  Apparatus  for  the  Discovery  of  Metallic  Objects  in  the  Soil.  — 

Le  Genie  Civil,  Vo).  I, XXI  ;  No.  19,  pp.  312-313,  fig.  2.     Paris,  November  10,  1917. 

From  the  data  of  M.  Gutton,  who  devised  a  machine  for  tracing 
projectiles  buried  in  the  soil,  M.  Chanoit,  Engineer,  of  Villeneuve-Saint- 
Georges,  has  constructed  a  new  "  Alpha  "  apparatus  (so  called  because  of 
its  A-shape),  by  means  of  which  a  75  shell  buried  16  to  20  ins.  in  the  soil 
may  be  located. 

By  means  of  the  apparatus,  any  metallic  object  weighing  22  lbs  and 
buried  up  to  20  ins.  deep  in  the  soil  may  be  located. 

The  apparatus,  based  on  the  principle  of  the  Hughes  induction  balance, 
consists  of  4  exploring  coils  wound  two  by  two  round  two  horizontal  plates 
or  circles  of  wood  of  24  in.  diameter  and  suspended  at  the  ends  of  two 
wooden  arms  inclined  at  450  towards  the  soil,  and  held  firm  by  a  cross  mem- 
ber. The  parts  are^all  jointed.  The  centres  of  the  plates  are  about  59 
ins.  apart,  so  that  the  apparatus  controls  a  distance  of  about  82  ins.  The 
regulating  device  is  placed  on  the  angle  formed  by  the  two  inclined  arms ; 
it  includes  two  enclosed  coils,  connected  to  the  two  rolls  of  wire  fixed  on  the 
plates.  Ordinary  telephone  receivers,  carried  by  a  telephonist's  cap,  are 
used  as  detectors. 

A  pile  of  2  or  3  elements  and  a  Ruhmkorff  coil  with  a  trembler  provide 
the  current.  Both  induction  coil  and  pile  are  contained  in  a  portable  box, 
and  joined  to  the  exploring  apparatus  by  long  wires.  Such. as  it  is  at  pre- 
sent, the  apparatus  indicates  the  presence  of  a  metallic  mass  buried  about 
20  ins.  in  the  soil  by  means  of  the  resonance  of  the  telephone.  As  yet,  such 
objects  can  only-be  discovered  at  a  slight  depth,  but  experiments  are  being 
carried  out  to  increase  its  efficiency. 

The  instrument  is  light  and  easily  handled,  being  entireh^  constructed 
in  wood.   It  can  be  partly  unmounted  and  folded  to  assist  its  transport. 

90  -  Review  of  Patents. 

Tillage  Machines  and  Implements. 

Canada  177938.  Harrow. 

France  484471.  Device  adjusting  automatically  the  beam  in   the  fore-carriage  of 

a  double  brabant  plough. 
Netherlands  2205.  Sugar  cane  stalks  covering  plough. 

.Switzerland  yz  283.  Tractor  plough. 

United-Kingilona  109  340.  Cultivator. 

109446.  Cultivating  implement  (motorplough) . 

109  618.  Ploiigh  (for  mechanical  traction). 
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United  States     i  239  559- — -i  240047  Tractor  ploughs. 
I  239  627.  Harrow  tooth. 
I  240  087  —  I  241  530.  Gang  ploughs. 
I  240  542.  Rotary  harrow. 

I  241  033  —  I  241  064  —  I  243  203  —  I  244  165.  Harrows. 
I  241  046.  Rotary  wheel-harrow. 

I  241  094.  Method  for  renewing  wornout  plough  points. 
I  241  173.  Tilling  machine. 
I  241  382.  Cultivator. 
I  241  774.  Flexible  disc  harrow. 
I  241  775.  Flexible  frame  harrow-cultivator. 
I  242  128.  Cleaning  attachment  for  harrows. 
I  243  072  — •  I  243  833  —  I  244  274.  Ploughs. 
I  243  758.  Subsoil  and  grubbing  plough. 
I  244016.  Harrow  and  truck. 
I  244  295.  Seat  attachment  for  riding  harrows. 

Irrigation. 
United  States     i  239  692.  Water  elevator. 

Maniin's-  and  Manures  Distributors. 
United- Kingdom    109  575.  Manure  distributor. 

109  671.  Fertilisers  (Process  for  manufacture  of  organic  fertilisers). 
United  States     1  242  705.  Manure  spreader. 

Drills  and  Seeding  Alachines. 
Canada  178  013.  Grain  box  for  drills. 

178  014.  Foot  cup  for  drills. 
United  States     i  239  599.  Device  and  method,  of  preparing  seed  beds. 
I  240227.  Seed  planter. 
I  240  529.  Potato  planter. 
I  242061.  Fertilizer-distributor  and  planter. 
I  243  541.  Maize  planter, 
r  243  560.  Grain  drill. 

Varioiis  Cultural  Operations. 
Canada  1770)94.  Weeder. 

United  States     1239945 — 1243970.  Cviltivators. 

I  240  088.  Combined  ridger  and  blocker. 

I  243  046.  Cotton  chojiper  or  blocker. 

Control  of  Diseases  and  Pests  of  Plants. 
Canada  177928.  Animal  trap. 

178  041.  Insecticide. 
France  484  796.  Chemical  preparation  for  the  rational  treatment  of  fungous  di- 

seases of  plants. 
United- Kingdom    109  060.  Animal  trap. 
United  States     i  239  501.  Insect  killer. 

I  239  684.  Boll-weevil  dcstroA^er. 

I  240  736.  Device  for  catchmg  boll-weevils. 

1244069.  Animal  tra]). 

Reapers,  Mowers  and  Other  Harvesting  Machines. 
Canada  178  015.  Harvesting  machinery. 
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France 
Switzerland 
United-  Kingdom 


United  States 


I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
1 

I 

I 
I 
I 

I 

Machines 
Switzerland 

United  States 


United  States 


United  States 


484  560.  Olive  gleaner  (i). 

76  395.  Motor  mowing  machine. 
109  027  — 109  635.  Reaping,  and  mowing  machines. 
109  094.  Swath  turner. 
109  116.  I^awn  mower. 
109  250.  Flax  pulling  machine. 
239  570.  Cutting  apparatus  for  mowers. 
239  614.  Cotton  harvesting  and  cleaning  machine. 
239621.  Adjusting  mechanism  for  shocking  machine. 
239  685.  Row-binder. 
239  686.  lyawn  rake. 
239  763.  Hay  rake  attachment. 
239767  —  I  242  761.  Cotton  harvesters. 

239  791.  Grain  binder  deck. 

240  028  — ■  I  241  490.  Grain  harvesters  and  binders. 
240  128.  Fruit  picker. 

240  164.  Maize  harvester  and  ensilage  cutter. 
240  361.  Mowing  machine. 
240  424.  Wind  shield  for  harvesters. 

240  847.  Maize  harvester. 

241  096.  Side  delivery  rake. 

241  198.  Harvester  for  cabbage  and  similar  plants. 
241  325.  Ensilage  harvesting  machine. 

241  452.  Header  attachment  for  tractors. 

242  112.  Shocking  machine. 

242  240.  Binder  locking  mechanism. 
244074.  Swath  divider  for  harvester. 
244  152.  Combined  harvester  and  thresher. 
244  341.  Basket  for  lawn  mowers. 

Machines  for  Lifting  Root  Crops. 

239921.  Potato  digger. 

239  935-  Peanut  and  potato  harvester. 

240  955.  Beet  harvester. 

241  108.  Root  harvesting  machine. 
241  761.  Beet  topping  machine. 

243  898.  Potato-digging  attachment  for  ploughs. 

Threshing  and  Winnowing  Machines. 

239922.  Potato  separator. 
240999.  Bean  separator. 
241  028.  Threshing  machine. 

241  045  —  I  243  284  — ■  I  243  528.  Grain  separators. 
241  980.  Recleaner  structure  for  the  threshing  machine. 

and  Implements  for  the  Preparation  and  Storage  of  Grain,  Fodder,  etc. 

72  284.  Device  for  regulathig  the  fermentation  in  stacked  fodder  and 
particularly  in  hay-stacks. 
I  239  871  —  I  241  548  —  I  241  981  —  I  241  035.  Hay  presses. 
I  240  935.  Elevator  for  silos. 
I  242  812.  Hay  stacker. 


(1)  See  description  and  illustrations  of  No.   88  of  tliis  Review.  (Ed.) 
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I  243  570.  Automatic  binder  attachment  for  hay  presses. 
■    I  243  754.  Tamping  device  for  silos. 

Traction  and  Steering  of  Agricultural  Machinery. 

United- Kingdom    109  960.  Motor  tractor. 

United  States     i  239  603.  Cushion  spring  for  3  wheeled  tractors. 

I  240  338  —  I  240  488  — •  I  240  650  — -I  240  761  — •  I  240  782  — ■  I  241  034  • — - 

I  241  617  -I  241  766  —  I  242  535  —  T  243  184  I  243  598. 

Tractors. 
I  240  758.  Plovigh  draw-bar  head  and  leveler  for  tractors. 
I  241  446.  Variable  speed  gearing  for  the  reels  of  agricultural  machinery. 
I  243  019.  Tractor  implement  controlling  mechanism. 
I  243  414.  Tractor  attachment  for  automobiles. 
I  243  704.  Plough  hitch  mecanism. 

Housing  of  Livestock. 

United-Kingdom    109  865.  Horse  shoe. 
United  States     i  240  437.  Hog  feeder. 

I  241  495  — •  I  243  127.  Hog  oilers. 

I  243  689.  Feed-trough. 

Poi'lfry  Farming. 

Switzerland  76  398.  Incubator. 

United  States      i  239  637.  Brooder. 

I  2  13  707.  Regulator  for  incubators. 

"  Bee  Keeping. 

United  States     i  239  536.  Bee  shipping  package. 

,  Industries  Depending  on  Plant  Products. 

Canada  1 77  934-  Plovir  mixer. 

178405.  Paste  production. 
Netherlands  2  176.  Process    for  manufacturing   a   dried   food   product   from   wastes 

of  potato-flour  mills. 
2  185.  Apparatus  for  extracting  potato-flour  from  a  concentrated  juice. 
United- Kingdom    109  693.  Drying  tea. 

United  States      i  239  555.  Process  of  treating  rice  and  products  thereof. 
T  244  038.  Fruit  slicing  machine. 
I  244  219.  Flour  mill  machiner^^ 
I  244  429.   Drying  room  for  cereal  pastes. 


Dairying. 

Switzerland  76  322.  Device  for  cleaning  cream  separator  bowls. 

76  323.  Churn. 

76481.  Butter  making  apparatus. 
Unitetl-Kingdom    109  471.  Apparatus  for  drying  milk,  etc. 
109  5S9.  Centrifugal  separator. 
109  638.  Milk  sterilizing  apparatus. 
United  vStates     i  239471.  Milk  powdering  machine. 
I  239  923.  Milking  machine  teat-cup. 
I  240  765.  Milking  machine. 
I  243  788.  Cheese  shelf. 
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Farm  Buildings  and  Equipment. 

Canada  178  381.  Wire  stretcher  and  splicer. 

United  States     i  240  135  —  i  244  220.  Silos. 
I  243  829.  Silo-door. 

Various. 
United-Kingdom    109  907.  Rotary  pump. 

109  961.  Centrifugal  pump. 
United  States     i  241  305.  Horse  collar. 

RURAIv    ECONOMICS. 
RURAL  91  -  The  Milk  Producer's  Problem  in  the  United  States.  —  Gillette,!,,  s.  (lov.a  state 

ECONOMICS  College),  in  Hoard's  Dairyman,  Vol.   I<IV,  No.  11,  pp.  324.     Fort  Atkinson,   Wis.,  Oc- 

tober 5,  1917. 

There  is  no  industry  which  is  suffering  as  severely  in  the  present  crisis 
as  that  of  milk  production,  while  one-fifth  of  the  total  food  supply  of  the 
United  States  is  the  dairyman's  task. 

The  accompanying  table  shows  the  average  price  which  the  dairy  farm 
operated  by  the  Iowa  State  College  was  compelled  to  pay  for  feeds  during 
the  years  Jul}^  i,  1914,  to  June  30,  1915,  and  July  i,  1916,  to  June  30,  1917, 
as  well  as  the  market  quotations  of  the  same  feeds  August  i,  1917.  It 
shows  that  in  the  two  year  interval  the  price  of  feeding  stuffs  has  increased 
from  70  to  205  %,  as  in  the  case  of  corn.  Alfalfa  hay  is  not  quoted,  but  it 
will  reach  the  highest  price  this  winter  to  which  it  has  ever  soared.  The  prob- 
lem of  the  dairyman,  therefore,  seems  to  be  the  utilization  of  feeding  stuffs 
that  have  increased  100  to  200  %  in  cost  for  production  of  dairy  products 
that  are  selling  for  onl^'-  25  %  more  than  formerly. 

Dairy  farming  has  never  been  noted  for  large  returns ;  its  popularity 
is  based  upon  the  certainty  of  the  income,  usually  at  a  small  profit.  Now, 
the  great  increases  in  the  cost  of  production  brotight  about  largely  bj'-  the 
rise  in  cost  of  labour,  increased  value  of  cows  and  price  of  feeding  stuffs 
transform  the  profit  to  a  loss.     The  relief  must  be  sought  principally  in  : 

i)  Higher  prices  for  product. 

2)  Elimination  of  the  boarder  cow. 

3)  Economical  selection  of  concentrates. 

Of  these  factors  the  first  one  is  of  primary  importance  and  will  be 
achieved  through  education  of  the  consumer  and  organization  of  the 
producer.  The  second  factor  determines  the  degree  of  profit  of  the  dairyman 
regardless  of  the  price  receix^ed  for  the  product.  A  too  large  percentage  of 
boarder  cows  will  make  any  dairj-  a  financial  liability.  The  last  factor  is  one 
which  varies  rather  wideh'  with  the  locality,  season  and  year.  While  rough- 
ages are  much  more  expensive  than  formerly  they  are  still  the  cheapest  source 
of  food  nutrients.  In  those  heids  which  are  kept  for  commercial  milk 
production  the  mere  limited  use  of  concentrates  is  the  practical  polic}'  to 
pursue.  Silage  is  a  cheaper  source  of  energy  foi  all  kinds  of  dairy  stock  than 
alfalfa  and  no  dairyman  with  even  a  small  herd  can  afford  to  be  without 
it  because  of  its  succulence,  palatabilitj^  and  economy. 
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Prices  of  jeeding  stuffs  per  cwt. 

July  r.  1914  July  i,  1916       August  i,                 % 

Feed  June  30,  1914  June  30,  1917  1917                 increase 

Com  men  1 S  I.5-25  $-2.25  %  \-(>=>  205 

Bran i.i375  i-73  ^-65  132 

Cottonseed  meal j.50  2.10  3.00  100 

Oil  meal 1.48  2.28  3.25  119 

Ground  oats 1.156  2.24  2.60  124 

Gluten  feed 1.35  1.S6  3.15  133 

Unicorn 1.60  —  2.75                   71 

Alfalfa  hay 0.80  1.20  —  185 

Corn  silage ^  0.175  0.30  0.50  — 

Dried  beet  pulp 1.25  —  — 

-  Economic  Relations  between  the  Tractor  and  the  Farm.  —  See  No.  80  of  this 

Review. 
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93  -  Methods  for  Determining  the  Adulteration  of  Wines.  —  pratolongo,  ugo,  in  Le.  Sta- 

zioni  Sj'ieyimentali  Aeraric  Italiane,  Vol.  I,,  Pt.  6-7-8,  pp.  "315-36.1.   IModena,  1917. 

The  chief  methods  for  determining  the  adulteration  of  wine  are  examined 
separately. 

The  essential  condition  which  any  such  method  must  fulfill  is  that  it 
must  b^  possible  to  distinguish  clearly  between  natural  and  adulterated 
wines  so  that  the  dividing  line  includes  all  the  natural  wines  and  these  wines 
only.  Up  to  the  present  no  method  has  been  found  fulfilling  this  double 
condition;  each  of  them,  while  answering  to  one  of  the  conditions,  sacrifices 
the  other  more  or  less. 

In  order  to  determine  the  true  value  of  the  various  methods  the  author 
examined  560  natural  Italian  wines,  using  analj^tical  data  supplied  by  the 
publications  of  the  Italian  Ministry  of  Agriculture. 

The  author  gives  a  table  on  which  are  2  curves  interpreting  the  various 
methods  examined,  the  alcohol  content  of  the  wines  being  represented  by 
the  abscissae  and  their  acidity  expressed  as  grammes  of  tartaric  acid  per 
litre,  by  the  ordinates. 

Gauthier's  method.  —  The  total  alcohol  +  sulphuric  acidity  must 
exceed  a  minimum  value,  fixed  by  Gauthier  at  13,  and  reduced  by  the  French 
Committee  of  Arts  and  Manufactures,  to  12.5,  and  fixed  at  12.5  and  11. 5 
for  table  wine  and  Aramon  wine  respectively  by  the  French  ofiicial  methods. 
Expressing  the  alcohol  content  of  the  wine  by  g,  its  acidity,  expressed  as 
grammes  of  sulphuric  acid  per  litre,  by  «,,  and  the  constant  whose  value  is 
equal  to  12.5  by  C,  th'e  following  formula  is  obtained:  g  -f  ««  >  C. 

This  method  includes  all  natural  wines  (of  560  natural  wines  only  one 
appeared  adulterated),  but  does  not  include  only  these  wines  (20  %  of 
method). 
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HaIvPHEn's  method.  —  This  is  expressed  by  the  formula 

>  1.160  —  0.07  g 


Us 


g 

(the  letters  having  the  same  signification  as  above). 

Placing  this  formula  in  the  form  as  >  Libog  —  0.07  g,  the  maximum 
acidity  would  be  obtained  with  g  =  8.28.  As  this  has  in  no  way  been 
proved  the  author  considers  the  rule  to  have  no  rational  basis. 

Contrary  to  that  of  Gauthier  this  rule  fulfills  the  just  condition  (the 
inclusion  of  all  the  natural  wines)  very  imperfect^,  but  better  satisfies 
the  second  (the  inclusion  of  these  wines  only).  In  the  experiments  made, 
^/gth.  to  Veth.  of  the  natural  wines  wrongly  appeared  adulterated. 

The  author  tried  whether  the  modification  introduced  by  PossETTO 
and  IssoGijo,  and  later  by  Gai,eazzi  (i.  e.  the  introduction  into  the  calcula- 
tion of  the  ratio  acidity  :  alcohol  of  the  limit  0.120)  really  improved  the 
results  obtained.  The  diagram  appended  to  the  paper  shows  that  Hal- 
phen's  rule  thus  modified  answers  the  first  condition,  but  no  longer  ans- 
wers the  second  satisfactorily. 

Blarez'  method.  —  Blarez  has  given  in  table  form  the  minimiim  acidity 
corresponding  to  each  degree  of  alcohol  by  dividing  natural  wines  into 
5  categories  and  giving  to  each  a  dividing  line  between  natural  vines  and 
adulterated  wines. 

The  author's  diagram  shows  Bi^arez'  method  to  answer  the  double  con- 
dition much  better  than  the  others,  because  it  excluded  the  smallest  quan- 
tity of  natural  wines  and  reduces  to  a  minimum  the  possibility  of  not 
discovering  adulteration. 

Roos'  method.  —  This  may  be  expressed  as  follows:  —  the  total 
alcohol  +  acidity  is  in  inverse  proportion  to  the  ratio  extract :  alcohol. 
According  to  Roos,  this  coefficient  is  alwa^^'s  below  25.6  in  natural  wines, 
but  never  below  24  in  adulterated  wines. 

This  rule  has  about  the  same  value  as  that  of  Gauthier. 

CoNCL,usiONS.  —  BivAREz'  method  is  the  most  satisfactory,  although 
applied  without  modification  to  Italian  wines  it  would  allow  too  much  adul- 
teration.    It  must  be  placed  within  closer  limits. 

Taking  his  diagram  as  a  basis,  the  author  divides  natural  wines  into 
2  categories  according  to  their  composition.  The  first  includes  the  greater 
number  of  natural  wines,  which  the  author  arbitrarily  calls  "  wines  of  normal 
composition  ".  The  second  includes  nearly  all  the  natural  wines  not  contained 
in  the  first  (58  out  of  560  in  the  author's  experiments,  i.  e.,  about  Vio) 
and  called  "  wines  of  abnormal  composition  ".  The  figures  fixing  the  limits 
of  the  2  categories  of  natural  wines  are  given  in  2  tables. 

In  order  to  apply  these  methods,  all  Italian  wines  of  non-declared  ori- 
gin may  be  placed  in  the  ist.  category.  The  wines  of  the  second  category 
coidd  only  be  used  commercially  with  a  declaration  of  origin  which  would 
justify  their  abnormal  composition.  Wines  of  a  composition  below  the 
limits  fixed  by  the  second  category  should  be  considered  adulterated  unless 
proof  to  the  contrary  can  be  furnished. 
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ist.  category 

2nd.  category 

Wines  of  normal  composition 

Wines  of  abnormal  composition 

Aicohol  content 

Tartaric  acid 
minimum 

Alcohol  content 

Tartaric  acid 
minimum 

8 

I5-30 

6 

12.70 

«.5 

ro.30 

fi.5 

10.^0 

9 

8.40 

7 

8.80 

9.5 

7.10 

7-5 

7-5'i 

lo 

f).00 

8 

6.4(1 

IO-5 

530 

8.5 

3-70 

II 

4.90 

9 

5.10 

"■5 

4.60 

9.5 

4-50 

12 

4.40 

10 

4.10 

12.5 

4.20 

10.5 

3.80 

l^ 

4.10 

II 

3.60 

13-5 

4.00 

11-5 

3-5° 

i-l 

3-90 

12 

3.50 

14-5 

3-90 

12.5 

3.50 

1.5 

3.00 

13 

3.50 

13-5 

— 

14 

14-5 

94  -  The  Use  of  Horse-Chestmits  for  the  Production  of  Alcohol  (i).  —    kayser,  in 

Feiiille  d' informations  dit  Ministrn'  dc  V Agriculture ,  Year  22,  No.  45,  p.  10.   Paris,  No- 
vember 6,  igi/. 

The  author  (Director  of  the  Fermentation  Laboratory  of  the  National 
Agricultural  Institute)  gives  the  following  figures  for  the  content  of  the 
horse-chestnut  in  carbohydrates  and  nitrogen,  comparing  them  with  those 
of  maize  and  r^^e. 


Composition  per  cent 


Description 


Moisture 


Nitrogen 


Carbohydrates 


Fresh  u  i.lecorticatLcl  i'ori-e-chestniits 
l>riea  »  »  «  « 

Fresh     dccort".  atcil         »  » 

Dry  »  »  »  » 

Av-erage  maize 

Average  rye 


49.2 
18.8 
51.0 
10.5 
13.0 

13-4 


4.8 
6.9 
39 

7.2 

99 
"■5 


40.9 

53-7 
39.2 
71.8 
69.2 
69-5 


The  horse-chestnut  has  an  average  content  of  0.5  %  of  potassium  and 
.0.15  %  of  phosphoric  acid,  foods  necessary  to  alcoholic  fermentation. 
Experiments  carried  out  by  the  author  show  that  the  yield  of  27  to  28 


(i)  On  the  use  of  horse-chestnnts,  see  : 
1917,   No.  ii8'5.  {b'.d.) 


7?.  October,    1917,   No.  95^;    R.    December, 
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litres  of  alcohol  per  loo  kg.  of  dry  horse-chestnuts,  although  inferior  to 
that  of  maize,  is  sufficiently  high,  in  view  of  the  moderate  cost  of  the  chest- 
nuts (i2s.  8d.  per  loo  kg.  of  dry  nuts),  to  justify  their  use  for  making  al- 
cohol in  war  time. 

95  -  Utilisation  of  Acorns  by  Acoholic  Fermentation,  (i).   —  kayser,  in  Femiie  (V in- 

formations du  Mini-tere  de  l' A  sericulture,  Year  22,  No.  40,  pp.  9-10.    Paris,  December  4, 
1 91 7. 

The  author  (Director  of  the  Fermentation  Laboratory)  describes  the 
results  obtained  by  the  alcoholic  fermentation  of  sweet  acorn  juice. 

The  experiments  were  carried  out  with  three  varieties  of  oak,  pedun- 
culate, sessile  and  holm,  found  in  the  Mediterranean  district.  Whole  acorns 
and  kernels  were  used.  The  sweet  liquid  was  obtained  by  treating  the 
acorns  (without  the  cups),  cut  into  small  pieces  with  twice,  and  sometimes 
four  times,  their  weight  of  water  in  the  presence  of  2.5  %  of  hydrochloric 
acid  or  i  %  of  sulphuric  acid  during  half  an  hour  in  the  autoclave  at  120- 
1220C.  The  sweet  liquid  is  filtered  off,  the  solid  residue  being  crushed  in 
a  mortar  and  treated  with  hot  water  till  the  liquid  is  complete^  extracted. 
The  liquids  are  neutraHsed  with  potash  up  to  an  acidity  of  i  %  in  sulphuric 
acid. 

Either  grain  or  cider  yeast  was  added  to  the  sterilised  liquids.  Fer- 
mentation usually  started  after  24  hours,  rather  more  rapidly  in  flasks  to 
which  had  been  added  from  i  to  2  "/oo  ^^  sweet  rye  extract  (nitrogenous  and 
phosphatic  food),  more  rapidly  also  in  those  of  greater  dilution,  which  is 
comprehensible,  for  an  excess  of  tannin,  of  which  acorns  contain  a  fairly 
large  proportion,  prevents  alcoholic  fermentation. 

Grain  yeast  gives  a  yield  slightly  higher  than  that  obtained  with 
cider  yeast. 

The  yield  from  whole  acorns  varies  form  8.58  to  20.16  Ijtres  of  alcohol 
per  100  kg.  of  dry  material,  whereas  for  the  kernels,  it  may  amount  to  as 
much  as  28,  29  or  31  litres.  This  yield  is  higher  than  that  obtained  by  the 
author  for  horse-chestnuts,  although,  in  a  certain  sense,  these  fermented 
more  easily  (2).  The  yield  varies  with  the  degree  of  ripeness,  the  variety, 
and,  above  all,  the  dilution  (influence  of  the  tannin). 

It  is  best  to  use  dry  acorns,  freed  from  their  cups  by  threshing  and 
sifting. 

96  -   Unsalted  Lime  Bread.  —  .See  No.   3  of  this  Review. 

97  -  The  Problem  of  Sugar  Manufacturing  in  India.  —  Wynne,  vSayer,  in  ThcA^ricui- 

lural  Journal  of  India,  Vol.  XII,  Part.  IV,  pp.  550-565.  Calcutta,  October,  1917. 

After  a  thorough  examination  of  the  problem  of  the  Indian  Stigar 
Industry  in  its  different  aspects,  the  writer,  summing  up  his  various  points 
of  view,  makes  the  fo]lowing  statement  :  The  problem  of  the  Indian  Su- 
gar Industry  is  a  two-fold  one,  and  energetic  measures  should  now  be  set 


(i)    On  the  use  of  acorns  as  a  food  for  cattle  see  No.   66  of  this  Review.  —  (2)   See 
No.  94  of  this  Review.  {Ed.) 
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on  foot  to  place  both  the  gur  and  the  white  sugar  industries  on  a  satis- 
factory working  basis.  To  do  this  properly  will  require  a  survey  to  be 
made  of  the  localities  where  white  sugar  factories  can  be  erected,  and  a 
the  same  time  the  districts  where  the  cane  cultivation  is  only  capable 
of  carrying  a  gur  factory  should  be  carefully  recorded.  The  financial  side 
of  the  matter  and  the  question  of  State  assistance  to  the  pioneer  factories 
also  require  to  be  carefully  examined. 

To  do  this  will  require  a  strong  committee  of  experts  who  will  also  be 
able  to  report  to  Government  how  far  the  manufacture  of  sugar  on  a  consider- 
able scale  together  with  its  by-product  —  alcohol  —  can  be  made  the 
subject  of  excise  control  in  India.  The  question  of  the  creation  of  a  special 
sugar  department  for  India  for  tackling  and  coordinating  the  numerous 
manufacturing,  agricultural,  botanical  and  chemical  problems  connected 
with  the  industry  could  also  be  dealt  with,  but  the  main  question  is  to  get 
it  dealt  with  at  once,  for,  at  present,  Indian  sugar  is  being  made  under 
most  favourable  conditions  and  this  state  of  things,  which  gives  an  insight 
into  the  possibilities  of  the  industry''  in  India,  when  foreign  competition 
is  lacking  or  curtailed,  will  not  last  for  long,  and  if  the  industry,  which  is 
now  in  places  getting  its  head  above  water,  is  allowed  to  be  stifled  again 
by  unfair  competition,  it  will  not  readily  respond  to  efforts  made  in  the 
future  to  resuscitate  it. 

98  -  The  Manul'acture  of  Sugar  in  the  Republic  of  Salvador.  —  See  No.  46  of  this 

Review. 

99  -  The  Utilisation  of  Grape  Residue  as  Fuel.  —  jtatignon,  c.  and  marchal,  g.,  in 

Comptcs  Rendits  des  Seances  de  I'Acadcime   des   Schnccs,    Vol.    165,  No.    ?i,  pp.   718-721. 

Paris,  November  19,  191 7. 
A  thermal  study  of  grape  residue  showed  it  to  have  about  the  same 
value  as  peat  as  a  fuel.  Its  thermal  constants,  chemical  composition  and 
ash  content,  are  exactly  similar  to  those  of  peat.  There  is  no  doubt  that 
it  might  be  used,  like  peat,  in  suitable  stoves.  Experiments  on  this  subject 
will  shortly  be  carried  out  with  the  residues  from  the  la.st  harvest. 

In  a  normal  average  year,  with  a  French  production  of  50  million 
hectolitres  of  wine,  it  would  be  possible  to  obtain,  after  distillation, 
residues  having  a  calorific  value  equivalent  to  more  than  160  000  metric 
tons  of  coal. 

100  -  Celery    Storage   Experiments.  —  Thompson,  H.  C,  in   UnUed  States  Department 
ol  Ai^ricidturi',  Bull.  No.  570,  pp.  26,  10  figs.,  17  tables.    Wn^linii^ton,  September  -•,  1917. 

Celery  growing  is  of  great  importance  in  the  United  States.  The  farm 
value  of  the  crop  in  1909  was  $  3  922  848,  but,  as  a  considerable  portion  of 
this  is  stored  for  one  to  three  months,  its  commercial  value  is  much  superior 
to  the  farm  value  given. 

This  value  may  be  increased  by  good  storage  methods.  The  old  methods 
are  gradually  being  given  up  more  and  more  in  favour  of  cold-storage. 
In  spite  of  this,  celery  is  so  difficult  to  store  that  many  warehouses  prefer  to 
devote  themselves  to  other  products. 

Very  few  data  on  the  cold  storage  of  celery  are  available.     The  expe- 
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riments  carried  out  by  the  United  States  Department  of  Agriculture  during 
period  of  four  years,  1912-1910,  aimed  at  determining  : 

i)  The  factors  which  hasten  decay  in  celery  in  storage  houses. 

2)  The  best  methods  of  reducing  the  loss  of  celery  in  storage  due  to 
decay  and  mechanical  injury. 

3)  The  best  type  of  crate  in  which  to  pack  celery  to  be  cold-stored. 

4)  The  effect  of  the  temperature  of  the  storage  room  on  the  keeping 
quality  of  celery. 

The  experiments  were  carried  out  in  three  cold-storage  warehouses, 
Elmira,  Hornel  and  Williamson,  N.  Y. 

Large  crates  are  favourable  to  decay,  which  begins  in  the  centre.  In- 
jury to  the  celery  is  chiefly  due  to  the  breaking  of  the  crates. 

The  celery  suffered  less  injury  when  packed  in  smaller  crates  and  in 
those  with  a  longitudinal  or  transversal  ventilation  partition  down  the 
centre.  The  14  inch  crate  gave  the  best  results,  followed  b^^  the  16  inch 
crate  and  the  11  inch  crate.  The  standard  crate  varies  in  size  from  22  to 
24  by  24  inches.  Small  crates,  though  slightly  more  expensive  than  large 
ones,  are  preferred  b}^  many  cold-storage  warehouses  because  it  is  easier  to 
handle  them  and  the  proportion  of  broken  crates  is  smaller. 

A  market  test  showed  that  celery  stored  in  small  crates  sells  for  a  much 
higher  price  than  that  in  standard  crates  handled  in  exactly  the  same  way. 

The  crates  were  piled  up  in  five  tiers.  The  celery  in  the  top  tier  was 
decayed  in  a  larger  proportion  than  that  in  the  lower  tiers. 

There  was  a  greater  difference  in  the  keeping  quality  of  the  celery  in 
the  differeiit  tiers  in  standard  crates  than  in  the  other  crates. 

The  difference  in  the  keeping  quality  of  the  celery  in  the  different 
tiers  is  probablj^  due  to  the  difference  in  temperature  of  the  room  at  different 
heights.  The  temperature  of  the  air  at  the  fifth  tier  averaged  2. 40  F.  more 
than  that  of  the  first  tier.  The  temperature  of  the  celery  in  standard  cra- 
tes averaged  2. 70F.  higher  at  the  fifth  tier.  The  temperature  of  the  celery 
in  the  standard  crate  averaged  2°  F.  higher  than  in  the  partition  crate  and 
4.10  higher  than  the  air  at  the  same  height. 

In  order  to  check  properly  the  temperature  of  the  room,  thermometers 
should  be  placed  at  different  heights.  In  many  cases  when  the  tempera- 
ture at  4  feet  from  the  floor  was  32°  F.,  that  near  the  ceiling  was  found  to 
be  from  35  to  3")°. 

101  -  The  Cost  of  Cattle  Foods  in  the  United  States,  from  IQl*  to  1917.  —  See 

No.   01    'f  this  Rivitw. 
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I02  -  New  Japanese  Fungi  (i).  —     Tanaka,  Tyozaburo,  in  Mycologia,  vol.  IX,  No.  6,  GENERAL 

pp.  364-36CS.    Ivancaster,  Pa.,  November,  1917. 

This  third  note  gives  an  English  translation  of  the  systematic  descrip- 
tions, originally  pubUshed  by  the  authors  in  Japanese,  of  the  following 
new  species  of  fungi. 

i)  Massaria  moricola  I.  Miyake  n.  sp.  (published  in  December,  1916), 
common  on  twigs  of  Morus  alba  in  the  following  localities :  —  Gifu-ken  (pre- 
fecture), Kaidzu-gun  Kaisaimura  (1909) ;  Fukui-ken  (pref.) ;  Ono-gun  and 
Hida-no-kuni  (Gifu  prefecture),  Mashita-gun,  Shimohara-mura  (1909) ; 
Nagano-ken  (pref.),  Shino-ina-gun  (1910)  ;  Tokyo-fu  (pref.),  Nakauo-ch6 
(1915)  ;  Tochigi-ken  (pref.),  Utsunomiya-shi  and  Fukushima-ken  (pref.), 
Fukushima-shi  (1915) ;  Kyoto-fu  (pref.);  Ayabe-cho  (1915). 

2)  Ad.  japonica  I.  Miyake  n.  sp.  (December,  1916)  ;  not  common,  on 
twigs  of  Morus  alba  in  the  following  localities:  —  Gifu-ken  (pref.),  Ena-gun 
Kashimo-mura   (1909)  ;   Iwate-ken   (pref.) ;   Hanamaki-cho   (1915). 

3)  Mycosphaerella  Horii  K.  Hara  n.  sp.  (March,  1917)  on  leaves  of 
Citrus ;  type  localities  :  —  Hamana-mura,  Inasa-gun,  Shidzuoka-ken  (1914), 
Kataro,  Shimidzu ;  Japanese  name  of  disease:  Kashaku  "Ko-maruboshibyo"  ; 
Dr.  Sh6tar6  Hori  considers  the  cause  of  this  disease  to  be  Phyllosticta 
curvatispora  Hori  n.  sp., ;  as  no  description  of  the  fungus  is  given  it  is 
impossilDle  to  determine  whether  it  is  a  form  of  Myc.  Horii,  but  the 
existence  of  such  a  relationship  is  very  probable ;  according  to  HoRi  the 
fungus  mostly  attacks  the  navel  variety  of  C.  sinensis  and  C.  nobilis  var. 
tmshiu  (Unshu  [Satsuma]  orange)  ; 

4)  Phyllosticta  citricola  Hori,  n.  sp.  (pubUshed  in  July,  1913,  without 
description,  and  published  again  in  March,  1917)  ;  on  leaves  of  Citrus  ; 
type  localities :  —  Toyoda-mura,  Abe-gun,  Shiyzuoka-ken  (1914) ;  Japanese 
name  of  disease:  —  '' Kasshoku  0 - maruboshibyo  " ;  the  same  disease 
is  reported  to  have  caused  great  injury  to  the  Japanese  summer  orange 
("  Natsudaidai ")  in  the  province  of  Toyoda-gpn  (Hiroshima-ken),  and  also 
in  Abe-gun,  Shidzuoka-ken ;  Hori  reported  it  as  also  attacking  C.  nobilis 
var.   unshiu. 


(I)  See  also  R.  Oct.,  1917,  No.  965.   (Ed.) 
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103  -  New  or  Noteworthy  North  American  Fungi.  --  dearness,  j.,  in  Mycniosia,Voi.ix, 

No.  6,  pp.  345-364.     Lancaster,  Pa.,  November,  191 7. 

The  list  includes  51  species  of  fungi  either  new  or  worthy  of  note,  col- 
lected at  different  times  in  various  districts  of  North  America.  A  systematic 
description  is  given  of  the  numerous  species  new  to  science. 

Special  mention  should  be  made  of  the  following :  — 

i)  Asterina  {Asterella)  jumagina  Dearn.  and  Barth.,  n.  sp.,on  living 
leaves  of  Panicum  latifolium,  Maricoa,  Porto  Rico  ; 

2)  Phacidium  Gaultheriae  Dearn.,  n.  sp.,  on  living  stems  of  GauUheria 
Shallon,  Vancouver  Island  ; 

3)  Exoascus  Aceris  Dearn.  and  Barth.  n.  sp.,  on  living  leaves  of 
Acer  grandidentatum,  Parley's  Canyon,  Utah  ; 

4)  Cicinnoholus  major  Daern.  and  Barth.,  n.  sp.,  on  Oidium  on  liv- 
ing leaves  of  Grindelia  squarrosa,  Billings,  Mont.  ; 

5)  Septoria  samarae-mucrophylli  Dearn.  and  Barth.,  n.  sp.,  on  green 
samarae  of  Acer  macrophyllum,  Duckabush  River,  Wash.  ; 

6)  Sept.  Sarcohati  Dearn.  and  Barth.,  n.  sp.,  on  the  calyx  of  Sarco- 
hatus  vermicidatiis,   Tromberg,  Month. ; 

7)  Melasmia  Menziesiae  Dearn.  and  Barth.,  n.  sp.,  on  living  leaves  of 
Menzieisa  ferniginea,  Duckabush,  Wash.  ; 

8)  Gloeosporium  Ailanthi  Dearn.  and  Barth.,  n.  sp.,  on  living  leaves 
of  Ailanthus  glandulosa,  Shreve];>ort,  I^a.; 

9)  Gl.  Bartholoma^i  Dearn.,  n.  sp.,  on  living  leaves  of  Rihes  hracteo- 
smn,  Port  Orchard,  Wash.  ; 

10)  Gl.  Betae  Dearn.  and  Barth.,  n.  sp.,  very  injurious  to  sugar-beet 
leaves,  Billings,  Mont.  ; 

11)  Gl.  Crataegi  Dearn,  and  Barth.,  n.  sp.,  on  living  leaves  of  Cratae- 
gus hrevispina,  Vancouver,  Wash. ; 

12)  Marssonina  hracteosa  Dearn.  and  Barth.,  n.  sp.,  on  living  leaves 
of  Rihes  bracteosum  attacked  b}^  Gl.  Bartholomaei,  Port  Orchard,  Wash.  ; 

13)  Septogloeum  Nuttallii  Hark.,  on  living  leaves  of  Osmaronia  cera- 
sijormis,  Vancouver  Island  ; 

14)  Sept.  Schizonoti  Dearn.,  n.  sp.,  on   living  leaves  of  Schizonotus 
discolor,  Vancouver  Island  ; 

15)  Sept.  Salicis-Fendlerianae  Dearn.  and  Barth.,  n.  sp.,  on  living 
leaves  of  Salix  Fendleriana,  Caldwell,  Idaho  ; 

16)  Cylindrosporium  Artemisiae  Dearn.  and  Barth.,  n.  sp.,  on  living 
leaves  of  Artemisia  Siiksdorfii,  Pleasant  Beach,  Wash.  ; 

17)  Fusoma  rubricosa  Dearn.  and  Barth.,  n.  sp.,  on  living  leaves 
of  Calamagrostis  scabra,  Glacier  National  Park,  Mont.  ; 

18)  Ramularia  Clematidis  Dearn.  and  Barth.,  n.  sp.,  on  living  leaves 
of  Clematis  ligusticifolia,  Billings,  Mont.  ; 

19)  7  Cercosporella  Aceris  Dearnt  and  Barth.,  n.  sp.,  injurious  to  Hv- 
ing  leaves  of  Acer  macrophyllum,  Duckabush,  Wash.  ; 

20)  ?C.  Alni  Dearn.  and  Barth.,  n.  sp.,  injurious  to  leaves  of  Alnus 
rubra,  Bremerton,  Wash.  ; 

21)  Cercospora  Streptopi  Dearn.  and  Bart.,  n.  sp.,  on  living  leavas 
of  Streptopus  amplexifolius ,  Duckabush  River,  Wash. 
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104  -  Rust  Resistant  Manitoba  Wheat,  in  France.  —  See  No.  34  of  this  Review. 

105  -  Vines  Offering  a  Relative  Resistance  to  Mildew.  —  Salomon,  rene,  in  Revue  de 

Viticulture,  Year  24,  Vol.  XLVII,  No.  1220,  pp.    314-316.     Paris,  November  15,  1917. 

A  list  of  French  vines  is  given  which,  in  any  kind  of  year,  give  a  full 
harvest,  and  which,  even  in  1917,  were  perfectly  immune  to  mildew  of  the 
fruit  with  four  spra3dngs  only. 

I.  White  Grapes.  —  "  Meslier  Saint-Fran gois  "  or  "  Meslier  du  Ga- 
tinais  "  ;  "  Meslier  hatif  ",  too  well  known  to  require  description. 

"  Meslier  rose  ",  less  productive  than  "  Saint-Fran9ois  ",  yielding  as 
much  as  i  780  gallons  per  acre  of  a  colourless  wine  which  keeps  excellently, 
but  more  productive  than  "Meslier  hatif"  with  an  equivalent  choice  table 
wine. 

These  three  varieties  are  easily  protected  however  violent  the  attack 
may  be.     They  are  closely  followed  by  : 

"  Aubin  blanc  "  (lyorraine),  late  ist.  period.  Strong  and  of  regular 
yield  (short  pruning).  At  Euvezin  (Meurthe-et-Moselle)  this  plant  has 
given  extraordinary  harvests. 

"  Bouquetriesling  ",  "  Feinrieshng  ",  "  Firnriesling  ",  "  Goldriesling  " 
1st  period.  Obtained  from  Oberlin  (Alsace).  Strong  and  fertile.  First 
cultivated  in  Auvergne  experimentally,  are  now  gradually  grown  over  an 
increasingly   large    area,    especially    "  Goldriesling "     (medium    pruning) 

Next  come  the  following,  which  are  also  easily  protected : 

"  Ezer  Jo  ",  early  2nd.  period,  very  fertile.  Enormous  yield.  Very 
fine    appearance    (short   pruning). 

"  Fernand  rose "  (Oberlin),  early  ist.  period.  Very  heavy  yield 
(short  pruning).     Mixed  vat  and  table  wines. 

"  Gros  Pinot  blanc  hatif  ",  ist.  period,  vigorous  and  fertile.  Selection 
of  "  Pinot  blanc  Chardonnay  ".  The  most  resistant  of  all  "  Pinots  blancs  " 
to  oidium  (long  pruning). 

"  Putzcheere  ",  early  2nd.  period,  called,  on  account  of  its  extraor- 
dinary fertility  "  Aramon  du  Nord  ",  strong  plant  (short  pruning). 

"  Sylvaner  blanc  " ,  late  ist  period.  Heavy  yield  of  a  light,  sweet, 
pleasant  wine  (short  pruning). 

"  Tantovina  ",  2nd.  period.  Very  heavy  yield.  Wine  identical  with 
that  of  "  Meslier  du  Gatinais  (short  pruning). 

"  Traminer  rose  ",  late  ist.  period,  in  great  demand  in  Alsace,  where 
it  produces  excellent  wine  (long  pruni^ig). 

"Weisser  Kloevner  "  or  "Pinot  blanc  vrai",  ist  period,  Alsace,  excel- 
lent quality  wine  (long  pruning). 

II.  Red  Grapes.  —  "Easca",  ist.  period,  adapts  itself  to  almost  all 
exposures  ;  very  good  wine  ;  very  resistant  to  rot  (ample  pruning). 

"  Magyar  Traube  ",  early  isfc.  period,  heavy  yield,  mixed  vat  and  table 
(cordon  pruning). 

"  Patte  d'oie  ",  ist.  period,  good  plant,  regularly  fertile  (short  pruning). 

These  are  closely  followed  by : 

"  Gamay  teinturier  superieur  ",  ist.  period  ;  yield  equivalent  to  that 
of  "  Freau  ",  but  wine  less  acid,  and  flowing  differently  (medium  pruning). 
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"  Cougefi@t  ",  late  ist.  period,  shoots  open  fairly  late,  gives  a  light,  verj^ 
refreshing  wine  (medium  pruning). 

"  Ivimberger  ",  late  ist.  period  gives  an  abundance  of  good  table  wine 
(long  pruning).  ' 

"  Melascone  nera  ",  late  2nd.  period,  "  Pinot  "  to  be  recommended 
-  for  its  fertility  and  the  superior  quality  of  its  wine  (long  pruning). 

"  Pinot  noir  vSaint-L^aurent  ",  late  ist.  period,  "  Pinot  "  giving  a  yield 
double  that  of  the  best  selected  "  Pinots  "  ;  excellent  quality  wine,  resistant 
to  black  rot  (long  pruning). 

"  Pinot  Renevey  ameliore  ",  ist.  period,  selection  of  "  Pinot  noir  ", 
but  with  a  heavier  yield  (long  pruning). 


106  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants. 

this  Review. 


See    No.    93    of 


107  -  Observations   on    Hemp  Mildew  {Peronoplasmopara    cannabina)   In 

Italy.  —  Peglion.  Vixtorio,  in  Rendiconti  delLe  sedate  delta  Rcalc  Accadeima  del  Lincei , 
Classe  di  Scienze  tisiche,  matematiche  e  natiirali,  Vol.  XXVI,  Pt.  II,  pp.  618-620. 
Rome,  1Q17. 

Repeated  observations  on  the  presence  and  behaviour  of  "  hemp  mil- 
dew "  carried  out  for  about  ten  j^ears  in  the  province  of  Ferrara,  confirm 
the  fact  that,  except  in  rare  cases,  this  parasite  is  practicalh^  of  no  impor- 
tance. Nevertheless  the  great  frequenc^^  with  w^hich  it  is  found  in  the  very 
conspicuous  form  of  conidial  fructifications,  lead  the  author  to  study  it 
anew. 

He  found  the  first  spots  on  plants  which  had  already  put  forth  their 
third  and  fourth  stages  of  leaves.  These  spots  were  fairly  large  and  not 
accompanied  by  deformation  of  the  leaves  of  the  first  node,  and  were  of- 
ten confined  to  a  longitudinal  portion  of  the  leaflet,  which  curves  over  in 
the  form  of  a  scythe  when  the  leaves  of  successive  nodes  are  infected.  If 
the  young  plants  showing  signs  of  mildew  on  the  first  leaves  are  carefully 
pulled  up  and  put  in  very  damp  and  dark  surroundings,  large  efflorescences 
of  conidiophores  form  in  24  hours,  even  on  the  upper  stages  of  the  leaves. 
Only  after  some  hours  does  the  part  occupied  by  the  conidiophores  show 
signs  of  chlorosis  and  turn  brown. 

If,  on  the  other  hand,  the  plants  are  left  under  their  normal  conditions 
of  growth,  these  abundant  fructifications  of  the  parasite  only  occur  on  the 
leaves  already  infected.  If  the  plan^^s  are  left  3-4  days  under  these  environ- 
mental conditions,  a  microscopic  examination  shows  the  presence  of  oo- 
spores in  the  brown,  mildewed  tissues,  which  form  a  source  of  decaj^  Oospores 
form  very  rapidly  on  loose  mildewed  leaves  kept  in  a  damp  room  but  in 
limited  numbers. 

Oospores  form  regularly  in  the  seed  leaves,  even  under  normal 
environmental  conditions.  On  all  the  plants  showing  mildew  spots  on  the 
cauline  leaves,  a  microscopic  examination  of  the  remains  of  the  cotyledons 
showed  the  presence  of  oospores  and  of  a  thick  efflorescence  of  conodio- 
phores. 

This  seems  to  imply  that  infection  of  the  young  plant  takes  place  dur- 
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ing  germination.  Infection  experiments  were  carried  out  with  conidia  on 
pot  cultures  of  hemp  immediately  after  germination .  Three  or  four  days 
later  the  cotyledons  of  a  fairly  large  number  of  the  young  plants  were 
covered,  on  both  sides,  with  a  thick  brown  efflorescence  formed  of  conidio- 
spores  of  the  parasite. 

The  presence  of  a  papilla  at  the  extremit}"  of  the  conidia  made  it  ap- 
pear probable  that  the  fungus  in  question  had  been  wrongly  placed  in  the 
genus  Peronospora  ;  and,  indeed,  close  observation  of  the  germination  of 
the  conidia  showed  them  to  behave  like  true  zoosporangia.  In  order  to 
follow  their  development  young  hemp  plants  germinating  under  glass  were 
used.  Conidia  were  sown  in  the  drops  of  water  which  had  condensed 
on  the  cotyledons,  and,  at  the  same  time,  conidia  were  sown  in  drops  of 
distilled  water  in  the  usual  damp  rooms.  In  both  cases,  after  a  period  of 
time  varying  from  one  to  two  hours,  the  protoplasmatic  contents  begin  to 
divide,  the  papilla  at  the  end  disappears,  and  well-defined  zoospores,  which 
move  rapidly  within  the  conidial  wall,  slip  through  the  narrow  opening 
made  at  the  end  of  the  conidia  ;  each  conidium  usually  produces  three  verj' 
motile  zoospores  wth  two  flagella-.  One  or  two  hours  aftqj  they  have 
emerged,  they  become  immotile,  lose  their  flagella,  become  spheroid  with 
differentiation  of  a  thin  wall,  then  develop  a  single  or  branched  germination 
tube,  which  moves  along  the  epidermis  to  the  nearest  stomate. 

The  dichotomous  ramification  of  the  conidiospores  and  the  germination 
of  the  papillate  conidia  by  zoospores  shows  the  parasite  of  hemp  to  resemble 
"  melon  mildew  ",  which  has  been  moved  from  the  genus  Plasmopara 
{PI.  ciibensis)  b}"  Beri^ESE,  who  proposes  to  class  it,  with  P/.  ce.'?«rfis,  in  the 
sub-genus  Peronoplasmopara.  Rostowzew,  without  taking  Bereese's 
observations  into  account,  created  the  genus  Pseudoperonospora  in  order 
to  bring  out  the  characteristics  of  this  fungus,  but,  as  has  been  observed 
by  CijxTOX,  the  sub-genus  Peronoplasmopora  deserves  precedence  both 
on  account  of  priority  of  publication  and  its  well-defined  characters.  The 
parasite  of  hemp  therefore  no  longer  belongs  to  the  genus  Peronospora 
and  must  be  placed  in  the  genus  Perono'plasmopara  (Peronoplasmopara 
cannahina  [Otth.]  Pegl.). 

108  -  The  "Irish  Gold"  and  "  Broad  Leaf  Burley"  Varieties  of  Tobacco  Attacked 
by  Thielavia  b  as  i  col  a,  in  Ireland,  —  See  Nc.  49  of  this  Revnw. 

109  -  Black  Rot  Disease  Ol  Tea.  —  TErCH,  T.,  in  Department  of  Agriculture,  Ceylon,  Leaflet 
No.  2,  pp.  3,  2  figs.,  Colombo,  Cej'lon,  February,  191 7. 

In  two  districts  in  the  low  country  a  new  disease  of  tea  has  recently  ap- 
peared. This  disease,  commonly  called  black  rot  disease,  appears  chiefly 
on  the  leaves,  but  it  may  attack  all  the  aerial  parts  of  the  plant. 

Attention  is  usually  drawn  to  the  affected  bushes  by  the  blackening  of 
the  young  leaves  ;  the  more  tender  ones  at  the  tops  of  the  shoots  turn  black, 
soft  and  rotten.  The  chief  characteristics  of  the  disease  are  the  persistence 
of  hanging  dead  leaves  and  the  occurrence  of  dead  leaves  united  in  clusters 
of  two  or  three,  or  joined  to  the  stem  by  a  myceUum. 

The  fungus  causing  the  disease  —  Hypochnus  sp.  of  the  Thelephoraceae 
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family  —  consists  of  very  fine  threads,  usually  invisible  to  the  naked,  e3'e, 
which  spread  along  the  stems  and  under  surface  of  the  leaves,  to  which  the}' 
are  generallj^  confined,  giving  off  branches  which  penetrate  into  the  living 
tissues  of  the  plant  and  kill  them.  It  does  not  appear  to  cause  any  damage 
on  the  old  stems,  but  on  the  young  ones  it  causes  premature  hardening 
in  the  form,  of  scaly  grey-brown  patches. 

On  the  young  leaves,  the  fungus  produces  small  blackish-brown  or 
chocolate-brown  spots,  which  run  into  one  another  and  form  a  patch  which 
gradually  extends  over  the  whole  surface.  The  action  of  the  fungus  is 
not  so  general  on  the  old  leaves,  only  part  being  attacked  as  a  rule. 

The  disease  passes  from  the  stalk  to  the  leaf  by  means  of  the  leaf 
stem,  but  healthy  leaves  may  be  infected  by  contact  with  diseased  ones. 

The  disease  usually  occurs  in  patches  scattered  over  the  field.  There 
is  reason  to  believe  that  the  fungus  is  an  inhabitant  of  the  Ceylon  jungle 
and  spreads  from  the  jungle  to  the  tea.  On  one  infected  estate  it  was  found 
on  an  isolated  group  of  jungle  shrubs,  on  Gurukina  [Calo-phyllum  Biirmanni) 
and  Iramusu  [Hemidcsmiis  indicus). 

Infection  experiments  on  tea  at  Peradeniya  ha^e«  so  far,  failed 
completely.  This  does  not  mean  that  the  fungus  will  not  attack  tea  at 
Peradenj^a  or  greater  heights. 

The  Hypochmts  may  be  found  be  still  alive  on  prunings  left  in  the  field 
at  least  two  months  after  pruning. 

As  the  fungus  lives  on  the  stems  and  branches,  diseased  plants  must  be 
pruned  well  back,  and,  since  it  continues  to  live  on  the  prunings,  these 
must  be  removed  and  burnt.  As,  also,  the  parasite  may  still  exist  on  the 
older  stems,  the  pruned  bushes  must  be  well  sprayed  with  Bordeaux  mixture. 

no  -  A  Disease  of  the  Hemlock  Tree.  —  Murrill,  w.  a.,  in  journal  of  the  A'ew  York 

Botanical  Garden,  Vol.  XVIII,  Xo.  213,  p.   208.     I^ancaster,  Pa.,  September,  1917. 

A  disease  of  the  hemlock  tree  {Ts'Uga  canadensis)  caused  by  Fomiti- 
poria  tsugina  Murrill  was  discovered  by  Mr.  Percy  Wilson  at  East  Hebron, 
New-Hampshire,  in  August,  1905. 

In  July,  1917,  Mr.  Wilsox  again  visited  the  district  and  collected  speci- 
mens of  the  fungus  from  the  trunk  of  the  same  tree,  which  he  found  dead 
and  lying  on  the  ground. 

lyiving  hemlocks  near  Bristol,  New  Hampshire,  examined  by  Mr.  Wil- 
son, were  also  found  to  be  attacked  by  the  fungus,  which  exists  in  New 
York  as  well  as  in  New    Hampshire,   attacking   only  the  hemlock  tree. 

The  disease  is  probably  imjDortant  and  should  be  studied  b}*  foresters 
as  well  as  bj-  m^'cologists. 

WEEDS  AND  PARASITIC  FLOWERING  PI^ANTS 

111  -  The  Destruction  of  Weed  Seec's  by  Carp,  in  Riceflelds.  —  See  No.  -8  of  this 

Review. 

112  -  The  Eradication  of  Tall  Larkspur   (Delphinium  exaltatum),  a  Poison- 
ous Weed  of   Cattle  Ranges  in  the  U.  S.  National  Forests.  —  See  No.   55   of 

this  Review. 
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-  The  Control  of  "  Cogon  Grass  "  (Impera  exaltata),  a  Grass  Favouring  the 
Incubation  of  Locusts,  in  the  Philippines.  —  See  iso.  53  of  this  RcvUw. 
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INJURIOUS   INSECTS  AND  OTHER  1,0 WER  ANIMAI.S. 

114  -  Scolytid  Beetles  Observed  in  Oregon  (United  States).  —  chamberlin,  w.  J-,  in  general 

The  Canadian  Entomologist ,  Vol.  XlylX,  No.  9,  pp.  3C1-32S  ;  No.  id,  pp.  353-350.     Lon- 
don, 1917. 

The  following  beetles  have  been  observed  in  Oregon  at  different  times  ; 
i)  Conophthorns  pondcrosae,  Hopk.,  colleeted  at  Corvallis ; 

2)  Conophthorus  sp.  ;  3  adiilts  bred  from  cones  of  Pinits  contorta  collected  at  Corvallis  ; 

3)  Cryphalus  aniabilis  n.  sp.,  made  small  chambers  in  many  branches  of  Abies  amabilis 
near  Elk  Lake  ;    the  trees  looked  sicklj-  and  the  foliage  of  many  branches  was  turning  red  ; 

4)  C.  subconcentralis,  Hopk.,  collected  at  Astoria; 

5)  C.  grandis  n.  sp.,  abtmdant  on  A.  amabilis  near  Corvallis: 

6)  Cryptiirgus  sp. ,  m orking  in  the  dead  bark  near  the  top  of  a  dead  fir  [Abies  lasiocarpa)  _         • 
near  Sumpter ; 

7)  Dendroctonus  valens,  Lee,  ra+her  common  throughout  the  pine  regions  of  Oregon; 
especially  abundant  in  P.  ponder osa  in  Eastern  and  Central  Oregon ;  occasionally  found  at 
the  base  of  the  larger  specimens  of  P.  contorta  ;  noted  at  Corvallis,  Hood  River,  Bend,  Crescent, 
Sumpter,  Sparta,  Ashland  and  on  the  Kilamath  Indian  Reservation  ; 

8)  D.  monficotae,  Hopk.,  fovmd  throughout  the  State  on  P.  ponderosa,  P.  contorta,  P. 
monticola  and  P.  Lambertiana  ;  it  has  caused  heavy  losses  in  North-Eastem,  Central  and  South- 
em  Oregon  ; 

9)  D.  engelmanni,  Hopk.,  this  species  has  not  before  been  recorded  from  this  State; 
the  writer  collected  2  dead  adults  from  their  characteristic  mines  under  the  bark  of  Picea 
engelmanni  near  Siunpter  in  the  Blue  Mountain  Region  of  North-Eastem  Oregon ; 

10)  D.  brevicornis,  Lee,  this  is  the  most  serious  pest  of  pine  in  Oregon  and  causes  the 
death  of  a  very  large  amount  of  the  largest  and  finest  pine  [P.  ponderosa)  timber  of  Eastern, 
Central  and  Southern  Oregon  ;  thousands  of  dollars  are  expended  annually  in  combating  the 
pest ; 

11)  D.  pseudotsugae,  Hopk.,  fomid  in  all  parts  of  the  State  where  Psetidotsuga  taxi  folia 
grows  ;  the  beetles  seem  to  prefer  injured  or  fallen  timber,  but  will  attack  living  healthy  trees, 
as  is  shown  by  a  serious  infestation  in  South  Washington  and  near  White  Pine,  Oregon,  where 
several  thousand  trees  were  killed ; 

12)  D.  obesus,  Mannh.,  a  rather  rare  beetle  working  in  the  cambium  of  Picea  sitchensis 
at  Marshfield  and  Astoria  ; 

13)  D.  jeffreyi,  Hopk.,  this  species  is  reported  by  Hopkins  as  occurring  in  South- West 
Oregon  ;  the  writer,  however,  has  seen  no  species  working  in  this  State 

I  ()  Dolurgus  pumilus,  Mannh.,  on  Picea  sitchensis; 

15)  Dryocoetes  autographus,  Ratz.,  a  number  of  specimens  referred  to  this  species  were 
collected  near  Detroit  from  the  bark  of  large  Douglas  fir  {Pseudotswa  taxifolia)  windfalls; 

16)  Dryoc.  pseudotsu-ae,  Swaine,  not  uncommon  in  the  western  part  of  the  State  ;  fomid 
at  Ranier  in  hibernation  galleries  in  the  outer  bark  of  Pseudotsuga  taxifolia,  and  under  the 
bark  of  the  same  conifer  near  Olney  ;  also  noted  at  Corvallis  and  Detroit ; 

17)  F.ccopio" aster  unispinosus,  Lee,  widely  distributed  in  the  State,  woiks  in  Larix 
occidentalis,  Pseudotswja  taxifolia,  and  Picea  Engelmanni ;  it  often  causes  the  death  of  saplings  • 

18)  Eccoptogaster  n.  sp.,  resembles  unispinosus  in  size  and  form  ;  found  in  the  twigs 
of  a  djang  A  bies  grandis  at  Corvallis  ; 

19)  Eccopt.  siibscabcr,  Lee,  found  throughout  the  State  working  in  Abies  and  especially 
in  A.  grandis  ; 
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20)  Gnathotrichus  sulcatus,  I<ec.,  common  in  dying  trees,  especially  in  the  Western  por- 
tion of  the  State.  Collected  from  A.  grandis,  A.  nobilis,  Pscudofsuga  taxifoliaandTsugahetcro- 
phylla;  noted  at  Corvallis,  Detroit,  Astoria,  and  in  the  Blue  Mountain  region; 

21)  Gn.  retusus,  I^ec,  found  on  Ts.  heterophylla,  Pinus  contorta.  P.  ponderosa and Pseudo- 
tsuga  taxijolia ;  most  abundant  in  the  Coast  Range  and  Blue  Mountains ; 

22)  Gnathotrichus  sp. ,  on  Alnus  oregona  at  Florence; 

23)  Gnathotrichus  sp.,  on  Acer  macrophyllum  at  Corvallis; 

24)  Hylastinus  obscurus,  Mannh.,  a  common  clover  root-borer  found  in  both  Eastern 
and  Western  Oregon ; 

25)  Hylesinus  aculeatus,  Say.,  not  abundant,  but  bores  galleries  in  Fraxinus  oregona 
in  the  Western  valleys  of  the  State  ;  under  the  synonym  of  Leperisinus  aculeatus  I,ec.,  a  spe 
cimen  has  been  found  on  an  unknown  host  plant  at  Corvallis ; 

26)  Hyl.  aspericollis,  lyCC,  a  rather  common  species  attacking  living  and  dying  alder 
trees  {Alnus  oregona) ;  it  usually  selects  young  individuals,  but  the  writer  collected  a  number 
of  adults  from  old  trees  near  Breitenbush  Hot  Springs;    noted  also  at  Florence  and  Corvallis  ; 

27)  Hyl.  gramilatus,  I<ec.,  on  Abies  grandis  in  the  Blue  Mountains; 

28)  Hyl.   dentatus,  I<ec.,  rare,   on   Juniperus   occi  dental  is  ; 

29)  Hyl.  imperialis,  I,ec.  rare,  at  Corvallis; 

30)  Hyiurgops  rugipennis,  Mannh.  under  the  bark  of  a  large  dead  white  pine  {Pinus 
monticola)  in  Santiana  national  Forest ; 

31)  Hyl.  subcostulatus,  Mann.,  a  decided  secondary  pest  entering  dying  or  dead  Pinus 
ponderosa  after  other  Scolytids  have  started  their  work  ;  especially  numerous  in  this  conifer 
in  the  Blue  Mountain  region. 

32)  Hyl.  lecontei,  Swaine,  on  P.  ponderosa  and  P.  contorta  in  the  Eastern  portion  of  the 
State,  and  in  the  coast  variety  of  P.  contorta  near  the  mouth  of  Siuslaw  River; 

33)  Ips  emarginatus,  Eec,  attacks  the  cambium  of  the  lower  and  middle  trunk  of  P. 
ponderosa  and  P.  contorta ;  it  excavates  large  min«s  often  cutting  through  those  of  Dendroc- 
tonus  valens,  D.  monticolae  and  D.  brevicornis  and  attacks  living,  dying  and  recently  dead 
trees,  both  standing  and  fallen  ; 

34)  Ips  n.  sp.,  collected  from  a  Pinus  ponderosa  (which  had  been  dead  at  least  2  years) 
at  Hood  River  ; 

35)  I.  latidcns,  Eec,  on  P.  ponderosa  on  Boundry  Creek,  Grant  County; 

36)  /.ra^/fl;«,Hopk.,  not  uncommon  in  P.  cowiori!»  and  P.  ponderosa  in  the  Blue  Moun- 
tain Region  of  Eastern  Oregon ;  collected  under  bark  of  drying  P.  contorta  in  Whitman 
National  Forest ; 

37)  1.  rectus,  l/cc,  reported  from  Oregon  by  I,econte; 

38)  /.  ore^owa,  Hopk.,  abundant  in  galleries  in  P.  ponderosa,  especially  in  recently 
felled  trees,  at  Bend  and  Ashland  ; 

39)  /.  pini,  T^QC,  reported  from  Oregon  by  I^econte; 

40)  /.  interruptus,  Eich.,  a  single  specimen  taken  from  Picea  sitchensis  at  Marshfield  ; 

41)  /.  interpunctatus ,  on  Pinus  contorta  in  the  Whitman  National  Forest ; 

42)  /.  concinnus,  Mannh., [this  species  ordinarily  attacks  P.  contorta  and  Picea  sitchensis ; 
some  adults  were,  however,  taken  from  a  fire-injured  sapling  of  Pseutosuga  taxijolia  at  Astoria 
this  was  probably  an  accidental  host ; 

43)  /.  caelatus  var.,  on  Picea,  Engelmanni,  in  Grant  County  ; 

44)  I.  confiisus,  I,ec. ,  on  Pinus,  in  the  extreme  south  part  of  the  State  ; 

45)  Orthotomicus  ornatus,  Swaine,  on  Pinus  ponderosa  in  the  Whitman  National  Forest ; 

46)  Phloeosinus  dentatus,  Say.,  a  single  example  collected  from  Chamaecyparis  nootka- 
tensis,  at  Elk  I,ake  ; 

47)  Ph.  punctahts,  I^ec,  found  doing  considerable  damage  to  Juniperus  occidentalis  in 
the  vicinity  of  Bend  and  Prineville ,  in  Central  Oregon  ;  galleries  of  this  beetle  were  also  lound  in 
Libocedrus  decurrens  on  the  Klamath  Indian  Reservation.    It  has  been  taken  from  its  galleries 
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'u  Thuya  plicata,  Chamaecyparis  nootkafensis  and  Ch.  Lawsoniana  in  the  Western  part  of  the 
State;  the  cocoons  of  an  unidentified  hymenopterous  parasite  were  found  in  the  mines  made 
by  the  beetle  in  Juniperus  ; 

43)  Ph.  crisfatus,  I<ec.,  rare,  attacks  Chamaecyparis  nootkatensis,  Abies  nobilis  and  Picea 
Engelmanni ; 

49)  Ph.  sequoiae,  Hopk. ,  on  Thuya  plicata  and  Sequoia  sempervirens  in  the  Southwestern 
portion  of  Oregon  : 

50)  Pseudohylesinus  nebulosus, l/ec,  particularly  or  living,  d3'ing  or  felled  individuals  of 
Pseiidotsu'^a  taxifolia  ;  observed  in  both  Eastern  and  Western  Oregon  ; 

51)  Ps.  nobilis  Swaine,  on  Abies  nobilis  in  the  Cascade  Mountains  ; 

32)  Ps.  laficollis,  Swaine,  found  with  the  above  species  on  Abies  nobilis  and  also  on  A. 
lasiocarpa  ; 

33)  Pseudohylesinus  n.  sp.,  taken  in  the  act  of  boring  into  a  I^ebanon  Q-Qdar  [Cedrus  H- 
bani)  at  Corvallis  ; 

54)  Pseudohylesinus  (an  undescribed  species  allied  to  nebulosus  I^ec.)  taken  at 
Elkington ; 

55)  Ps.  griseus,  Swaine,  less  common  than  Ps.  nebulosus ,h\it  in  habits, life  historj^ etc. , 
it  is  very  similar;  ioundaiiaiCVdiLg  Pseudotsuga  taxifolia  at  Breitenbush  Hot  Springs  in  the 
Cascade  Motuitains  ; 

56)  Ps.  sericeus  Mannh.,  verj^  similar  to  the  last  2  ;  bred  in  numbers  from  Pseudotsuga 
taxifolia  collected  at  Corvallis.  Astoria  and  Detroit,  Oregon  ; 

57)  Ps.  srriceus  var. ,  bored  from  Pseudotsuga  taxifolia  at  Corvallis. 

38)  Pityoktaines  jasper i  Swaine ;  two  specimens  on  Abies  grandis  and  A.  lasiocarpa,  near 
Sumpter  ; 

59)-  Procryphalus  aceris,  Hopk.,  on  Acer  macrophyllum  at  Albany  ; 

60)  Tomicus  {Hylastcs)  nigrinus  Mannh.,  on  Pseudotsuga  taxifolia  at  CornvaUis,  Ranier^ 
Astoria  and  Svensen  ; 

61)  Pity ogenes  carUHCulatus  J-,ec.,  found  attacking  living,  dying  and  felled  yellow  pine 
[Pinus  ponderosa)  at  Bend  ; 

62)  Pityophthorus  pubipennis,  I^ec, abundant  on  Fraxinus  oregona  andQuercus  Gerryana 
in  the  Western  Valleys  ; 

63)  P.  puncticollis,  occasionally  met  with  in  Picea  sitchensis  and  Pinus  contorta  ; 

64)  P.  confinus  I<ec. ;  according  to  vSvvAiNE,this  species  is  formd  in  Washington  and  Ca- 
lifornia, so  it  undoubtedl}^  occurs  in  Oregon,  but  the  writer  has  never  collected  it  there  ; 

65)  P.  confertus,  Swaine  ;  bred  from  pine  cones  collected  at  West  Port,  Oregon  ; 

66)  P.  nitidulus,  Mannh.,  a  widelj^  distributed  species  round  in  dying  Pinus  Picea  and 
Pseudotsuga ,  throughout  the  State  ; 

67)  Pityphthorus  n.  sp.,  a  species  similar  to  nitidulus,  collected  many  times  from  Abies 
grandis  in  the  valleys  and  from  A.  nobilis  in  the  Cascades  ; 

68).  Trypodendron  (Xyloterus)  lineatus,  Oliver,  from  Seaside  ; 

69)  Tryp.  (Xyl.)  politus,  Say,  a  single  specimen  bearing  label  "  Huntingdon  Oregon  ", 
probably  v.  rongly  labelled  ; 

70)  Try.  rufifarsis,  Kirby,  on  Pinus  Contorta  near  Sumpter, 

71)  Trypodendron  n.  sp.,  near  rufitarsis,  collected  on  living  Pseudotsuga  taufolia  ac 
Breitenb'.'sh  Hot  Springs ; 

72)  Xyleborus  dispar'Babr.,inori:ha.vdtieQS,  at  Portland,  Salem,  Corvallis,  Oregon  City 
and  Eugene  ; 

73)  Xyleborus  xylographus.  Say  on  Qucnus  Gerrvana  and  P^euiotntga  taiifoi,i.iat  Cor- 
vallis ; 

7 \)  Platypus  ■s'itsoni,S\\'d\n&,  iomid  on  Abies  grandis  at  Corvallis;  A.  nobilis,  Elk 
Lake;  Tsuga  heterophylla,  Detroit ;  P^eutosuga  taxifolia,  Corvallis  and  Kanier. 
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115  -  Sphinx  convolvuli  in  England  in  the  Autumn  of  1917  (i).  — Clarke,  w.j., 

in  The  Naturalist,  No.  731,  p.  398.     London,  Decen\ber,  1917. 

In  the  autumn  of  1917  an  immigration  of  the  Convolvulus  Hawk  Moth, 
was  observed  in  the  Scarborough  district.  The  author  saw  specimens  of 
this  moth  captured  at  Scarborough  on  August  22nd.  and  September  3rd. 
loth.  and  12th.,  together  with  two  others  obtained  in  September,  the  exact 
date  being  unknown.  Another  specimen  was  captured  at  Scalby  on  August 
31st. 

116  -  On  the  Parthenogenetic  Reproduction  of  Otiarryhncus  sulcatus,  a  Coieop- 
teron  Injurious  to  the  Vine,  in  France.  —  Feytaud,  j.,  in  Comptes  Rendus  dcs 
Seances  dc  I'Acadcmie  des  Sciences,  VoL  165,  No.  22,  pp.  767-769.     Paris,  1917- 

Up  to  the  present  the  vine  weevil  {Otiorrhyncus  sulcahis  Fabr.),  v^ell 
known  in  France  for  the  damage  it  does  to  the  vine,  was  considered  as 
hg-ving  normal  sexual  reproduction. 

The  serious  attacks  made  b}-  it  in  recent  years  in  the  Saint-Pierre 
d'Oleron  X'ineyard  (2)  gave  the  author,  during  the  years  1914  to  1917, 
an  opportunity  of  studj^ng  many  specimens  of  this  weevil  both  under 
natural  conditions  and  in  captivity.  Among  thousands  of  indi\-iduals 
examined,  some  of  which  showed  the  external  characteristics  considered 
proper  to  the  male,  the  author  found  none  but  females. 

In  May  1917,  50  weevils,  collected  at  the  beginning  of  the  season,  laid 
fertilised  eggs  which  gave  live  larvae,  although  all  the  weevils  were  found  to 
be  female. 

These  observations  show  the  coleopteron  in  question,  like  0.  turca 
Bohem.,  0.  cribricollis  Gyll.,  and  A.  Ugustici  Linn.,  to  be  reproduced  gener- 
ally, if  not  constantly,  by  parthenogenesis,  thereb3^  adding  a  fourth  species 
to  the  three  parthenogenetic  ones  already  known.  This  species  is  the  most 
common  and  most  harmful  of  those  found  in  France. 

The  fact  is  of  great  importance  from  a  practical  point  of  view.  Since 
all,  or  nearly  all,  the  individuals  are  females,  and  each  lays  more  than  150 
eggs,  the  annual  production  is  very  large  in  favourable  environmental  con- 
ditions, and  the  centres  attacked  spread  very  rapidly  if  energetic  measures 
to  destroy  the  pest  are  not  taken. 

It  is  probable  that  males  do  exist,  but  they  are  doubtless  very  rare, 
appearing  only  sporadically^  in  certain  generations. 

The  parthenogenesis  of  0.  sulcatus  and  its  three  above  mentioned  allied 
species,  must  be  placed,  provisionally  at  least,  in  the  type  of  irregular  par- 
thenogenetic cycle,  although  the  existence  of  males  still  remains  to  be  de- 
finitely proved. 

RESISTANT  117  -  A  Note  on  Resistance  to  Black  Scale  in  Cotton.  —   harland,  s.  c,   in  West 

i-LANTS  Indian  Bulletin,  VoL  XVI,  No.  3,  pp.  255-256.     P.ridgetown ,  P.arbados,  1917. 

Certain  varieties  of  cotton  plant  are  immune  to  attack  from  black 
scale  {Saissetia  nigra  Xietn.).  In  1914  man}^  Seredo  cottons  were  introduced 
into  St.  Vincent,  and  showed  great  differences  in  their  susceptibility  to 
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black  scale.  Two  types,  remarkable  for  their  resistance,  were  isolated  and 
cultivated,  and,  in  the  following  year  still  showed  the  same  immunity. 
One  of  them,  careful^^  studied  for  three  generations,  never  showed  any  trace 
of  black  scale  though  the  other  varieties  were  badl}^  attacked.  The  immunity 
of  certain  types  of  cotton  is,  then,  a  fixed  and  transmissible  character. 

Hybridisation  experiments  were  carried  out  with  the  Seredo,  a  naturally 
immune  variety,  and  the  Sea  Island  variety,  which  is  very  susceptible. 
The  hybrids  were  quite  uniform  in  their  morphological  characters,  and 
were  almost  completely  immune  to  black  scale,  only  a  few  scattered  speci- 
mens of  the  insect  being  found. 

Immunity,  therefore,  behaves  as  a  partial  dominant. 

ii8  -  Natural  Enemies  of  Chrysomphalus  dictyospermi,  aCoccid  Injurious 

to  Citrus  (i).  —  Malenoxti,  t'.TTORE,  ill  Ri'dia,  Vol.   XIII,   Pt.    I,  pp.  17-53,   pi-  1-2. 
Florence,  1917. 

The  following  are  mentioned  as  natural  enemies  of  the  coccid.  Chrysom- 
phalus dictyospermi  Morg. : 

i)  a  fungus,  Cladosporium  sp.,  often  found  in  Calabria  and  Sicily, 
inside  and  outside  the  insect ;  its  importance  as  a  parasite  of  the  coccid  has 
not  yet  been  shown  ; 

2)  the  mite  Allothromhidium  gymnoptorum,  preying  actively  on  the 
insect  in  question,  on  Diaspis  pentagona  Targ.  and  other  Diaspinae  ;  it 
is  of  no  agricultural  importance  ; 

3)  the  native  predatory  coleoptera  :  a)  Chilocorus  bipustulatus ,  L., 
easily  seen  on  trees  attacked  by  D.  pentagona,  Aspidiotus  hederae  Vail., 
Saissetia  oleae  Bern.,  and  which  may  also  be  found  on  trees  attacked  by 
Chr.  dictyospermi ;  it  is  prevented  from  spreading  by  the  endophagous  hy- 
menoptera  Tetvastichus  epilachnae  (Giard.)  and  Homalotylus  flaminins 
(Dalm.)  ;  this  coleopteron,  which  has  never  seriously  impeded  the  develop- 
ment of  D.  pentagona  or  Chr.  dictyospermi  in  Italy,  is  of  great  importance 
in  Spain  where,  in  the  province  of  Valencia,  a  decrease  of  this  last  coccid 
in  the  orange-groves,  corresponds  to  a  great  increase  of  the  coleopteron  ; 
h)  Exochomus  4-  pustulatus  I^.,  which,  like  the  previous  one,  has  three  genera- 
tions each  year  ;  c)  Cyhocephalus  rupifrons  Reitter  ; 

4)  the  following  imported  predator^'  coleoptera  :  a)  Rhizohius  lo- 
phantae  Blaied  ;  h)  Rhiz.  ventralis  ;  c)  Orcus  calihaeus  ;  these  have  not  yet 
been  proved  to  be  of  practical  importance  in  the  destruction  of  Chrys. 
dictyospermi. 

Then  follows  a  description  of  7  chalcid  hymenoptera,  three  of  which 
belong  to  the  sub-family  Eulophynae  and  are  endophagous  : 

i)  Aspidiotiphagus  citrinus  (Craw.)  How.,  which  attacks  many 
species  ofDiaspina,  among  which  are  Aonidia  lauri  (Bouche),  Aonidiella 
aurantia  var  citrina  (Coq.),  A.  perniciosa    (Comst.),  Aulacaspis  pentagona 
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(Targ.),  A.  rosae  (Bouche),  Aspidiotus  hederae,  A.  betulae  Baer.,  A.  destructoi' 
Sign.,  Chrysomphalus  ficus  Ashm.,  Chrys.  dictyospermi,  Hemichionaspis 
aspidistrae  (Sign),  H.  minor  (Mask.),  Lepidosaphes  heckii  (Newrii.),  Leucaspis 
signoreti  Targ.,  etc.,  but,  in  Italy  at  least,  the  host  in  which  it  is 
most  frequently  found  is  A.  hederae  ;  one  of  its  varieties  —  Aspidiotiplia- 
gus  citrinus  vslt.  agilior  Berl.  —  breeds  in  abundance  from  Chionospis  evo- 
nymi  Comst.  ;  the  value  of  this  variet^^  in  the  control  of  Diaspinae 
is  not  to  be  despised  ;  in  limited  areas  it  somet^'mes  succeeds  in  checking 
A.  hederae,  as  was  the  case  in  the  olive  orchards  of  lyiguria;  but  its  action 
is  too  uncertain  for  it  to  be  considered  always  as  a  means  of  controlling 
A .  hederae  ;  it  proved  no  less  efficacious  against  A .  destructor  on  coconuts 
in  the  island  of  Tahiti ;  A.  citrinus  has  been  found  in  Chrys.  dictyospermi  in 
America  since  1904;  recently  the  author  found  it  in  the  same  insect  living 
on  Sansevieria  arhorescens  in  the  greenhouses  in  the  Italian  Colonial  Agricul- 
tural Institute  at  Florence ;  later,  from  the  coccid  of  t|;ie  same  Sansevieria 
plant,  the  author  obtained  a  new  Prospaltella  {Pr.  jasciata);  the  percentage 
(97  %)  of  Chrys.  dictyospermi  attacked,  attributed  entirely  to  A.  citrinus, 
must  be  considered  as  representing  the  total  action  of  the  two  chalcids  ; 
it  has  so  far  been  impossible  to  determine  how  much  of  this  total  is  due 
to  each  of  the  two  species  ;  it  appears  that  the  proportion  of  female  Chrys. 
dictyospermi  attacked  by  Pr.  fasciata  is  fairly  high ; 

2)  A.  lounsburyi  Berl.-  and  Paol.,  does  not  attack  Chrys.  dictyospermi 
only  ;  the  author  also  found  it  in  large  numbers  in  Fiorinia  fioriniae  Targ., 
on  an  undetermined  plant  from  Madeira,  and  at  the  end  of  June,  1916, 
it  was  found  in  fairly  large  numbers  on  Diaspis  boisduvali  Sign,  living  on 
leaves  of  Vanilla  aromatica  and  also,  a  few  days  later,  on  Hemichionaspis  aspi- 
distrae on  a  fern  of  the  genus  Nephrolepis,  both  in  the  greenhouses  of  the  Torri- 
giani  garden,  at  Florence  ;  as  regards  the  value  of  this  chalcid  in  the  control 
of  Chrys.  dictyospermi,  not  only  were  50%  of  the  specimens  of  this  scale  sent 
by  lyOUNSBURY  from  S.  Africa  attacked,  but  also  scales  of  other  species 
sent  to  Florence  from  Madeira  seemed  to  be  attacked  by  it  in  large  propor 
tion  ;  for«this  reason  it  is  being  distributed  by  the  Royal  Station  of  Agricul- 
tural Entomology  of  Florence. 

3)  Prospaltella  fasciata  Malen.,  obtained,  as  already  stated ,  from  Chrys. 
dictyospermi  on  Sansevieria  arhorescens  in  the  greenhouses  of  the  Italian 
Colonial  Agricultural  Institute  of  Florence  with  Aspidiotiphagus  citrinus. 

The  other  four  chalcids  described  belong  to  the  ectophagous  species, 
i)  Aphelinus  chrysomphali  Mercet  (sub-family  Eulophynae) ,  found  by 
Mercet  on  Chrys.  dictyospermi  from  Spain  ;  the  description  given  by  the 
author  is  based  on  two  females  obtained  from  Chrys.  dictyospermi  on 
citrus  material  sent  for  study  from.  Spain  (Alicante  and  Palma  cB?Mallorca) 
and  on  70  other  females  from  Aonidiella  aurantii  (Mask.)  from  gardens  in 
Greece;  whereas,  according  to  MERCET  this  ■  Aphelinus  is  of  little  practical 
importance  in  the  control  of  Chrys.  dictyospermi,  it  is  very  efficacious  against 
Aon.  aurantii  living  on  lemons  and  cedrates  in  Greece  (Calamata,  Corfu, 
some  islands  of  the  Aegean  Sea)  ;  in  this  country  it  has  been  noticed  that 
the  smell  of  unburied  manure  placed  under  the  cedrate  tree  keeps  Aphelinus 
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awa3%  thus  allowing  Aonidiella  to  multipl}' ;  dust  which  covers  the  foliage 
of  the  trees  planted  along  a  road  has  the  same  effect. 

2)  A.  silvestrii  De  Greg.,  the  author's  description  is  based  on  the 
examination  of  one  female  only,  obtained  near  the  Royal  Station  of  Agricul- 
tural Entomology  at  Florence  from  Chrys.  dictyospermi  on  orange  leaves  sent 
from  Palermo  by  Marquis  De  Gregorio,  whose  favourable  opinion  on 
the  practical  value  of  this  ApheUnus  for  destroying  Chrys.  dictyospermi  is 
not  borne  out  by  observations  made  at  Florence  ;  from  many  huundreds 
of  the  coccid  sent  by  Marquis  De  Gregorio,  only  one  specimen  of  Aphe- 
Unus was  obtained,  and  from  material,  sent  b}^  Prof.  T.  De  Stefani,  also 
from  Palermo,  and  including  fresh  leaves  of  orange,  maple  and  ivy,  only 
two  female  chalcids  were  obtained,  both  from  Chrys.  dictyospermi  from 
maple  leaves. 

3)  Signiphora  merceti  Malen.  (sub.  family  Encyrtinae)  ;  two  females 
obtained  at  Florence  on  Chrys.  dictyospermi  from  Spain,  and  one  female 
obtained  from  Hemiherlesia  camelliae  on  Robinia  from  Pietrasanta  (L,ucca)  ; 
according  to  the  author  this  chalcid  is  not  of  great  importance  as  a  natural 
enemy  of  Chrys.  dictyospermi. 

4)  Aphicus  hesperidnm  Mercet  (sub-family  Encyrtinae) ;  two  male 
specimens  obtained  from  Chrys.  dictyospermi  from  Spain  ;  there  is  little 
hope  that  this  chalcid  will  play  a  great  part  in  the  control  of  Chrys.  dictyo- 
spermi. 

119  -  Phora  fasciata,  a  Dipterous  Parasite  of  the  Coleopteron  Coccinellasep- 

tempunctata,  in  France.  —  Uu  Euisson,  it.,  in  BulletAn  de  la  SociMe  Enlomolo'^ique 
de  France,  No.  15,  pp.  24Q-::5o.     Paris,  igiT- 

In  July  1912,  the  author  collected  in  the  department  of  AUier  pupae 
of  Coccinella  septempunctata  L.,  fixed  as  usual  on  the  upper  part  of  the  vine 
leaves.  After  having  kept  them  in  a  small  box  for  a  long  time,  he' noticed 
that  one  was  deformed,  and  that,  near  the  shreds  of  leaves  near  it,  were 
small  pupae  from  which  minute  diptera  had  emerged. 

In  June,  1917,  the  author  again  collected  in  the  same  department 
pupae  of  C.  septempunctata  fixed,  well  in  evidence,  on  potato  leaves,  and 
put  aside  37  specimens  in  perfect  condition.  Of  these,  33  emerged  norm- 
all3^  towards  Jul^^  12th.,  but  the  4  others  were  deformed,  and  near  them, 
on  the  leaf  on  which  they  lay,  were  again  dipteron^pupae.  These  were 
placed  for  observation  in  a  tube  and  the  perfect  insect  emerged  after  July 
I2th. 

Dr.  J.  ViELENEUVE,  who  examined  the  dipteron,  identified  it  as  Phora 
fasciata  Fallen,  adding  that  Rondani  [Atti  Soc.  ital.  Sc.  nat.  Milano,  II 
[i860],  p.  165)  had  already  published  a  note  describing  this  species  as  a 
parasite  of  the  pupae  of  C.  septempunctata. 

120  -  Sycosoter  lavagnei  n.  g.  and  n.  sp.,  a  Hymenopterous  Parasite   of  the 
Coleopteron  Hipobarus  f/cus,  Injurious  to  the  Fig  Tree,  in  France.  —  picard, 

I^ANCOiS  and  Eichtenstein,  Jean  L,.,  in  Bulletin  de  la  Societe  Entomologique  de  France, 
No.  16,  pp.  284-2S7,  figs.  1-3.     Paris,  1917- 

The  breeding-out  of  the  scol^'^tid  Hypoborus-  ficus  Erichs,  from  the  bran- 
ches of  the  fig-tree,  at  Montpellier,  gave  a  braconid  parasite  described  here 
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as  a  genus  and  species  new  to  science  under  the  name  of  Sycosoter  lavagnei. 
This  insect  is  an  external  parasite  of  the  larva  of  Hyp.  ficus.  The 
^gg  is  placed  on  the  host  through  the  bark  of  the  fig  tree.  The  larva  spins 
a  cocoon  in  the  gallery  of  the  scol>i:id  for  pupation.  It  appears  that  Syc. 
lavagnei  has  as  inan3^  generations  as  Hyp.  ficus.  The  spring  females  of 
the  hymenopteron  are  almost  all  winged  ;  those  of  the  autumn  are  chiefly 
apterous.     Winged  males  seem  rarer  than  apterous  ones,  even  in  spring. 

121  -  Phytoeci'a  cylindrica,  a  Coleopteron  Injurious  to  Carrots,  in  Sweden.  — 

Kemner,  N.  a.,  in  Meddclande  No.  139  fran  Centralanstalfcn   for    T'drsaksvdnsendel   f\ 
Jordbruksonir  del,  Entomologisi:a  Avdelningen,  No.   26,  pp.  1-8,  fig.    1-8.  Stockholm. 

In  the  autumn  of  1915,  the  cerambycid  Phytoecia  cylindric  Iv.  ("  Stjalk- 
bocken  ")  was  reported  to  be  damaging  seed  carrots  near  the  Stockholm 
Agricultural  Experiment  Station. 

The  larvae  of  the  insect,  at  a  certain  distance  above  the  soil,  enter  the 
stalk  and  bore  within  it  long  galleries  down  to  the  roots,  thus  preventing 
the  normal  development  of  the  plant.  The  insect  influences  not  only  the 
quantity  of  seed  produced,  but  also  the  quahty.  In  the  case  in  question 
the  percentage  of  seeds  capable  of  germinating  fell  as  low  as  30. 

This  insect  is  found  in  the  north  of  Sweden,  as  far  as  Stockholm,  and 
in  Vastmanland.     It  is  also  fairly  common  in  Norway  and  Finland. 

122  -  Rhagoletis  pomonella,  the  Apple  Maggot,  or  Railroad  Worm,  an  Injurious 
Dipteron   Recorded  for  the  First  Time  in  British   Columbia,  Canada  (1).  — 

Treherne,    K.  C.,iii    The   Canadian   Entomolnai^t,   Vol.  XIJX,  No.    10,   ]">p.  3:^9-330. 
T,ondon,  191 7. 

Two  adult  flies  of  JRhagoletis  pomonella  Walsh  (fam.  Trypetidae)  were 
taken  by  the  writer  near  Penticton  (British  Columbia),  on  July  16,  1916. 
The  fact  is  interesting,  for  this  is  practically  the  first  time  this  insect,  which 
attacks  apples,  has  been  recorded  in  the  province  of  British  Columbia,  and 
it  is  practically  the  first  time  that  it  has  been  mentioned  as  occurring  on  the 
Pacific  Coast  of  North  America. 

The  flies  were  taken  on  the  Red  Astrachan  variety  of  apple,  but  examin- 
ation of  its  fruit  and  those  of  other  early  varieties  in  the  vicinity  on  July 
26th.  and  again  in  August,  revealed  no  definite  sign  of  larval  injury.  Many 
early  varieties  of  apple  had  been  picked  and  shipped  at  the  time  of  this 
second  examination.  Consequently,  this  fact,  coupled  with  the  lateness  of 
the  season,  which  was  towards  the  end  of  the  flight  period  of  the  adults, 
probably  accounts  for  the  paucity  of  material. 

As  regards  the  distribution  of  this  species  of  fly  on  the  Pacific  coast,  5 
specimens  were  collected  by  O.  T.  Baron  in  the  southern  part  of  California, 
and  described  by  Snow  in  1894  as  Rhagoletis  zepkyria  n.  sp.  R.  W.  DoanE 
in  1908,  and  J.  M.  Aldrich  in  1909,  stated  that  R.  Zephyria  is  a  synonym 
of  R.  pomonella.  Since  the  record  of  1894,  apparently  this  insect  has  not 
been  observed  again  in  California. 


(i)    See  also    B.    January    1915,   No.    127    and    B.    December    1915,    No.    1356     {Ed.) 
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According  to  information  furnished  to  the  writer  by  Ai,D RICH,  the  insect 
has  been  recorded  from  the  eastern  slope  of  Colorado  (Colorado  Springs, 
Fort  Collis). 

No  information  is  available  that  the  species  exists  in  the  State  of  Oregon, 
but  A.  Iv.  MEiyANDER  states  that  it  has  been  recorded  as  destructive  along  the 
eastern  border  of  the  State  of  Washington.  He  remarks,  however,  that 
there  is  no  positive  evidence  of  its  occurrence  in  Washington  orchards. 

Consequently,  the  record  for  British  Columbia  is  almost  unique  for 
the  Pacific  Coast.  Evidently  the  insect  is  not  yet  numerous  in  British 
Columbia,  otherwise  its  presence  would  have  been  observed  before.  Even 
yet,  no  definite  form  of  larval  injury  has  been  observed,  and  the  record, 
thus  far,  exists  only  in  the  form  of  the  capture  of  2  adult  flies.  It  is  interest- 
ing to  note,  however,  that  E.  H.  Stricki^and  captured  a  single  specimen  of 
this  fly  at  Lethbridge  (Alberta)  in  1914.  These  as  little  doubt  that  the  insect 
emerged  from  imported  fruit,  and  as  the  Province  of  Alberta  is  supplied 
more  commonly  with  western  fruit  than  with  eastern,  the  record  suggests 
an  interesting  probability. 

123  -  Stomacoccus  platan i  n.  gen.,  and  n.  sp.,  A  Coccid  Observed  on  Pla- 

tanus  racemosa  in  California.  —  Ferris,  G.  l-.,  in  The  Canadian  Entomologist, 
Vol.XI^IX,  No.  II,  pp.  375-378  +  figs.  36-39.     I^ondon,  November,  1917. 

This  paper  gives  a  systematic  description  of  the  new  genus  Stomacoccus 
and  the  new  species  St.  platani  together  with  information  on  the  biology 
of  the  coccid. 

« 

The  insect  was  found  in  California  on  leaves,  branches  and  trunk  of 
Platanus  racemosa  (sycamore),  at  Pasadena,  Stevens  Creek  (Santa  Clara 
County)  and  near  Stanford  University. 

124  -Cynipidae  Observed  on  Castanopsis  spp.  and  Quercus  spp.  in  America.  — 

Beutenmuller ,  Wm.,  in  The  Canadian  Entomologist,  Vol.  XI,IX,  No.  10,  pp.   345-349. 
I<ondon,  October,   1917. 

This  paper  gives  a  systematic  description  of  the  following  gall-forming 
hymenoptera  : 

i)  Andriciis  castanopsidis  n.  sp.,  on  flowers  of  western  chinquapin 
{Castanopsis  senipervirens  and  C.  chrysophylla) ,  in  the  following  districts  of 
California  :  Pacific  Grove  (Monterey  County),  Truckee,  Mount  Tamalpais, 
Placer  County ; 

2)  A.  myrtifoliae  n.  sp.  on  flowers  of  Quercus  myrtijolia  at  Jacksonville 
and  Palat  Ka  (Florida)  ; 

3)  A.  gemmiformis  n.  sp.  on  the  trunk  of  Q.  alba  in  the  district  of 
Fort  lyce  (New  Jersey),  at  Woodlawn  (New  York  City),  at  Evanston 
(Illinois) ; 

4)  A.  dugesi  n.  sp.  at  Guanajuato  (Mexico) ;  the  gall  produced  by  this 
species  was  not  observed  ; 

5)  Biorhiza  caepulaeformis  Beutenmuller,  at  the  base  of  shoots  of 
Quercus  rubra  at  Evanstown  ; 

6)  Amphibolips  nigra  Beutennuiller,  on  branches  of  Quercus  sp.  at 
Durango  (Mexico)  ; 

7)  Dryophanta  floridensis  n.  sp.,  on  the  trunk  of  Spanish  oak  {Q. 
pigitata)  and  Blue  Jack  {Q.  brevifolia),  at  Ocala  and  Jacksonville  (P'.'oiida). 

■       [l.?S-124] 
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123     The  Distribution  in  Wheat,  Rice  and  Maize  Grains  of  the  Substance,  the  Defl-  rural 

ciency  of  which  in  a  Diet  causes  Polyneuritis  in  Birds  and  Beri-beri  in  Man.  —  hygiene 

Chick,  Harriette  and  Hxjme,  E.  Margaret,  in  Proceedings  of  the  Royal  Society,  Series  B. 
Vol.  lyXXX,  No.  B.  624,  pp.  44-68.     I^ondon,  December  i,  1917. 

The  experiments  described  were  carried  out  at  the  Lister  Institute,  and 
the  results  obtained  led  to  the  following  conclusions :  — 

Wheat  endosperm,  which  constitutes  white  flour,  is  deficient  in  anti- 
neuritic  vitamines  (the  substance  whose  deficiency  in  a  diet  causes  polyneu- 
ritis in  pigeons  and  beri-beri  ir  man)  (i)  ;  when  fed  to  pigeons  as  an  exclu- 
sive diet  it  caused  polyneuritis  in  a  manner  identical  with  polished  rice. 

In  both  the  wheat  and  rice  grain,  the  anti-neuritic  vitamine  is  con- 
centrated mainly  in  the  germ  or  embryo ;  it  is  present  in  less  quantity  in  bran 
(pericarp  and  aleurone-layer),  probably  in  the  aleurone-layer.  The  embryo 
of  maize  grain  also  possesses  marked  anti-neurotic  properties,  both  in  the 
scutellum  and  in  the  plantlet.  For  this  reason  it  is  important  to  include 
the  germ  in  the  flour  from  which  wheaten  bread  or  biscuit  is  made,  especially 
when  the  diet  may  consist  largely  of  preserved  foods,  which  are  deficient  in 
the  vitamine. 

The  daily  ration  of  wheat -germ  that  must  be  added  to  a  diet  of  polished 
rice  in  order  to  prevent  the  onset  of  polyneuritis  is  equal  to  the  amount 
which,  administered  by  the  mouth,  will  cure  a  pigeon  acutely  ill  with  poly- 
neuritis, brought  on  by  an  exclusive  diet  of  polished  rice.  This  relation  is 
not  peculiar  to  wheat  germ,  but  applies  to  other  foodstuffs,  such  as  yeast, 
containing  anti-neuritic  vitamines.  The  addition  of  wheat -germ  to  a  diet 
of  polished  rice  in  quantity  (3  gm.  every  second  day)  sufficient  to  prevent 


(i)  See  R.  Jaa.,  1918,  No.  2.     (Ed.). 
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polyneuritis,  also  maintained  the  weight  and  general  health  of  the  bird. 
Rations  in  excess  of  this  (2  to  3  gm.  everj^  day)  led  to  a  great  increase  in 
body- weight  and  in  the  general  well  being  and  vitality  of  the  birds. 

Exposure  of  wheat  embryo  to  a  temperature  of  about  100°  C.  for  two 
hours  caused  an  insignificant  loss  in  anti-neuritic  vitamine  ;  therefore,  if 
it  be  included  in  the  flour  from  which  bread  or  biscuit  is  made,  it  can  be  re- 
lied upon  to  retain  its  anti-neuritic  properties  after  baking. 

At  temperatures  in  thenaeighbourhood  of  120°  C,  however,  there  was  a 
swift  destruction  of  anti-neuritic  properties.  This  fact  must  be  borne  in 
mind  in  dealing  with  diets  largely  composed  of  preserved  and  tinned  foods 
previously  sterilised  at  temperatures  above  looo  C. 

126  -  Some  Remarks  on  Macedonian  Anopheles.  —  cot  and  hovasse,  in  Bulletin  de 

la  Societe  de  Patholo^ie  Exotiquc,  Vol.  X,  No.  lo,  pp.  890-89G.     Paris,  December  12,  1917. 

Macedonia,  together  with  Greece,  is  the  worst  malarial  district  of  Eu- 
rope. The  authors  examined:  —  i)  the  nature  of  Anophelines  and  their 
larvae ;  2)  their  life  cj'cle  ^nd  the  influences  modifying  it ;  3)  the  percentage 
of  Anopheline  carriers  of  hematozoa.  Their  observ^ations  showed  the 
following  interesting  points  :   — 

The  principal  carriers  of  malaria  in  the  Salonica  district  are  Anopheles 
maculipennis  and  a  special  variet}^  of  Pyretophorus  superpictus  which  it 
is  proposed  to  call  P.  macedoniensis. 

The  life  cycle  varies  greatly,  especially  the  larval  stage,  and  is  largely 
dependent  on  the  temperature.  Contrary  to  the  opinion  generally  held, 
an  altitude  of  1956  to  3260  feet  (Mount  Hortiack),  as  well  as  a  decrease 
of  iqo  C.  at  night,  are  not  sufficient  to  stop  evolution.  It  seems  that  the 
Anopheles  of  Salonica  are  adapted  to  the  great  variations  of  day  and 
night  temperature  characteristic  of  the  country. 

The  proportion  of  Anopheles  found  to  be  infected  was  8  %  ;  they  were 
found  especially  at  Mikra  where  the  cases  of  malaria  were  very  frequent  in 
proportion  to  those  found  elsewhere. 

AGMcuLTCRAi.      '^7  ~  Agricultural  Education  in  the  United  States.  —  porritt,  Edward, in  The  Quarterly 

EDUCATION  Review,  No.  453,  pp.  315-333.    London,  October,  1917. 

The  Department  of  Agriculture  at  Washington  has  been  a  department  of 
''  first  rank  in  the  executive  branch  of  the  Government  of  the  United  States  — 
a  department  presided  over  by  a  Cabinet  Minister  —  since  1889.  In  these 
28  years  it  has  gradually  acquired  one  outstanding  distinction.  With 
'  the  single  exception  of  the  Post  Office,  it  is  to-day  in  more  close  and  frequent 
touch  with  the  hundred  million  inhabitants  of  the  United  States,  and  it 
renders  them  more  constant  and  direct  servdce,  than  any  other  department 
of  state  at  Washington. 

This  article  is  concerned  only  with  the  educational  work  of  the  Depart- 
ment of  Agriculture.  The  simplest  method  of  describing  the  work  of  Con- 
gress and  of  the  Department  on  behalf  of  good  agriculture  and  efficient 
farm  economy  is  to  take  the  budget  of  one  of  the  state  agricultural  colleges, 
and  show  the  connection  of  Congress  and  the  Department  with  the  66  agri- 
cultural colleges  and  with  the  farm  experiment  stations  associated  with  the 
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colleges,  and  the  connection  of  the  colleges  and  the  Department  with  the 
vast  scheme  of  educational  extension  work  now  being  carried  out  under 
the  Smith-Iyever  Act  of  1914. 

The  budget  of  the  agricultural  college  of  the  State  of  Illinois,  for  the 
year  1916-1917,  shows  that  it  received  grants  frpm  the  Federal  Government 
towards  the  cost  of  its  maintenance  under  three  heads  : 

» 

i)  For  the  endowment  of  teaching  in  agriculture  and  the  mechanic 
arts  (Morrill  and  Nelson  funds)  annually $50000000 

2)  For  investigation  in  agriculture  (Hatch  and  Adams  funds)    .       30  000  000 

3)  For   demonstration  work  in   agriculture  and  home  economics 

(Smith  and  L,ever  funds,  1916-17).   . 58184030 


Total   .    .    .   $138 184030 

In  some  states  there  is  more  than  one  agricultural  college.  The 
total  number  in  1917  was  66.  In  1857  the  first  bill  passed  by  Congress 
for  aiding  the  state  governments  to  establish  colleges  for  the  teaching 
of  agriculture  was  vetoed  by  President  Buchanan.  The  bill  had  been 
introduced  by  J.  S.  Morrill,  of  Vermont.  Four  years  later,  after  the  elec- 
tion of  Lincoln,  and  of  a  new  House  of  Representatives,  Morrill  reintro- 
duced his  bill.  A  similar  bill  was  introduced  in  the  Senate  ;  and  in  June 
1862  there  was  enacted  the  law  under  which  what  have  since  been  known 
as  the  Land  Grant  Colleges  came  into  existence. 

The  Federal  Government  at  that  time  had  enormous  areas  of  public 
land  at  its  disposal ;  and,  with  money  accruing  from  these  lands,  the  agri- 
cultural colleges,  now  under  the  control  of  the  state  governments,  were  found- 
ed. By  the  Act  of  1862  each  of  the  then  existing  states  received  from  the 
Federal  Government  a  large  donation  of  public  land.  Representation  in 
the  Lower  House  at  Washington  is  based  on  population  ;  and  under  the 
Morrill  Act  there  was  apportioned  to  each  state  an  area  of  land  equal  to 
30  000  acres  for  each  senator  and  representative  in  Congress  to  whom  the 
state  was  entitled  .by  the  apportionment  under  the  census  of  i860.  As  the 
lands  so  assigned  were  sold,  the  money  accruing  was  directed  by  the  Mor- 
rill Act  to  be  invested  in  bonds  of  the  United  States  or  in  state  bonds.  The 
money  was  to  form  a  perpetual  fund  ;  and  the  interest  accruing  from  it 
was  to  be  applied  to  the  support  and  maintenance  of  at  least  one  college 
in  each  state, 

"  where  the  leading  object  shall  be,  without  excluding  other  scientific  and  classical  stu- 
dies, and  including  military  tactics,  to  teach  such  branches  of  learning  as  are  related  to  agri- 
culture and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  states  may  respec- 
tively prescribe,  in  order  to  promote  the  liberal  and  practical  education  of  the  industrial 
classes  in  th*several  pursuits  and  professions  of  life  ". 

By  the  Morrill  Act,  and  also  by  four  subsequent  Acts  for  aiding  the 
states  in  promoting  the  teaching  of  agriculture,  the  cost  of  buildings  for 
agricultural  colleges  has  always  been  a  charge  on  the  states. 
,      Over  agricultural  colleges  established  under  the  Morrill  Act  the  Fe- 
deral Government  had  no  supervision  or  control.     It  was  left  to  the  state 
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legislatures  to  prescribe  the  course  of  teaching.  There  was  no  audit  in 
the  interest  of  the  Federal  Government,  no  examination,  test  or  inspec- 
tion to  ascertain  whether  the  Federal  Government,  as  representing  the  people 
of  all  the  states,  was  getting  value  for  its  mone3\  All  the  duties  of  a  state 
government  to  the  nation  outside  its  own  borders  in  respect  to  its  agricul- 
tural college,  largely  maintained  by  the  Federal  Government,  had  been  dis- 
charged when  copies  of  the  annual  report  of  the  college,  "  recording  any  im- 
provement and  experiments  made,  with  their  costs  and  results  " ,  had  been 
forwarded  to  the  Secretary  of  the  Interior  at  Washington,  and  also  to  all 
the  other  colleges  endowed  by  the  land  grants  of  1862. 

Between  1862,  when  the  Federal  Government  made  possible  an  agri- 
cultural college  in  every  state,  and  1914,  when  the  Smith-Lever  Act  was 
passed,  three  additional  grants  were  made  to  the  State  agricultural  colleges 
for  the  extension  of  their  work.  The  first  was  in  18S7.  Congress  then  passed 
an  Act  providing  for  the  establishment  of  agricultural  experiment  sta- 
tions in  connection  with  the  agricultural  colleges.  A  grant  of  $15  000  a 
year  was  made  to  each  state  for  the  maintenance  of  an  experiment  station. 
The  work  to  be  undertaken  was  defined  in  the  Act  as  follows  : 

"  To  conduct  original  researches  or  verify  experiments  in  the  physiology  of  plants  and 
animals ;  the  diseases  to  which  they  are  severally  subject,  with  remedies  for  the  same  ;  the 
chemical  composition  of  useful  plants  at  their  different  stages  of  growth ;  the  comparative  ad- 
vantages of  rotative  cropping,  as  pursued  under  a  varying  series  of  crops  ;  the  capacity  of 
new  plants  or  trees  for  acclimation  ;  the  analysis  of  soils  and  water  ;  the  chemical  composition 
of  manures,  natural  or  artificial,  with  experiments  designed  to  test  their  comparative  effects 
on  crops  of  different  kinds  ;  the  adaptation  and  value  of  grasses  and  forage  plants  ;  the  com- 
position and  digestibility  of  the  different  kindp  of  food  for  domestic  animals ;  the  scientific 
and  economic  questions  involved  in  the  production  of  butter  and  cheese  ;  and  such  other  re- 
searches or  experiments  bearing  directly  on  the  agricultural  industry  of  the  United  States  as 
may  in  each  case  be  deemed  advisable,  having  due  regard  to  the  varying  conditions  and  needs 
of  the  respective  states  or  territories". 

It  was  under  this  law  of  1887  that,  for  the  first  time,  the  Department  of 
Agriculture  at  Washington  was  brought  into  direct  connection  with  the  work 
of  the  agricultural  colleges.  The  connection  was  effected  by  a  section  of 
the  Act  which  directs  that,  in  order  to  secure,  so  far  as  possible,  uniformity 
of  methods  and  results  in  the  work  of  the  experiment  stations,  it  shall  be 
the  duty  of  the  Secretary  of  Agriculture  to  f tirnish  forms  for  the  tabulation  of 
the  results  of  investigations  or  experiments  ;  to  indicate  from  time  to  time 
such  lines  of  enquiry  as  shall  seem  most  important  to  him ;  and  in  general 
to  furnish  such  advise  and  assistance  as  will  best  promote  the  purpose  of 
the  Act. 

A  few  years  afterwards,  the  American  Association  of  Agricjjlttiral  Col- 
leges and  Kxperiment  Stations  was  organised  ;  and,  chiefly  at  the  instance 
of  this  association,  Congress  in  1906  increased  the  appropriation  for  each 
experiment  station  from  $15  000  to  $30  000  a  year.  Earlier  than  this  — 
in  1890  —  by  the  Nelson  Act,  an  additional  annual  appropriation  was  made 
to  each  of  the  agricultural  colleges.  The  net  result  of  these  Acts  of  Congress 
of  1862,  1887  and  1906,  for  the  advancement  of  the  teaching  of  agriculture, 
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was  that  in  1914  —  the  year  before  the  Smith-Lever  Act  —  each  state  was 
receiving  from  the  federal  treasur^^  1 50  000  a  year  for  its  agricultural  col- 
lege, and  $30  000  for  its  experiment  station. 

Since  in  all  this  legislation  the  cost  of  the  buildings  at  agricultural  col- 
leges and  at  experiment  stations,  with  their  maintenance  and  repair,  is  thrown 
on  the  state  and  all  the  state  legislatures  make  annual  appropriations  for 
their  colleges,  it  will  b'e  realised  that  this  liberal  expenditure  in  the  interest 
of  agriculture  by  federal  and  state  governments  has  popular  support. 

In  these  years,,  before  the  United  States  Government  made  appropria- 
tions to  the  states  for  extension  work,  there  existed  in  the  Department  of 
Agriculture  a  division  which  was  exclusivelj^  concerned  with  the  work  at 
the  State  experiment  stations.  Its  functions,  which  since  the  Smith-IvCver 
Act  came  into  operation  have  been  taken  over  by  the  States  Relation  Ser- 
vice Bureau  of  the  Department,  were  to  carry  out  the  provisions  of  the  Acts 
of  1887  and  1906  ;  to  enable  the  Secretary  of  Agriculture  to  certify  to  the 
treasury  department  when  federal  grants  might  properly  be  paid  to  the 
state  experiment  stations  ;  to  report  to  Congress  regarding  the  work  and 
expenditures  of  the  stations  ;  and  to  aid  the  stations  in  the  effective 
development  of  their  work. 

Inspectors  from  the  bureau  visit  each  experiment  station  at  least 
once  a  year.  Its  work  and  its  expenditure  are  carefully  examined  ;  and 
on  the  basis  of  reports  made  by  these  inspectors,  warrants  are  issued  on 
the  United  States  treasury  for  the  payment  of  the  grants  to  the  various 
states.  Stations  must  submit  their  schemes  of  work  to  the  Secretary  of  ■ 
Agriculture,  practicallj^  to  the  States  Relations  Services  Bureau. 

While  the  agricultural  colleges  were  extending  their  work  b}' means  of 
the  federal  grants  of  1887,  iSgo  and  1906,  and  of  liberal  appropriations 
from  the  state  legislatures,  larger  appropriations  were  made  by  Congress 
to  the  Department  of  Agriculture,  and  its  work  was  greatly  extended. 
The  appropriation  for  the  Department  for  1887-1888,  the  year  in  which 
Congress  made  its  first  grant  to  the  colleges  for  experiment  stations,  was 
$637000.  Ten  years  later,  in  iSgS-iSgg.the  appropriation  had  risen  to 
nearly  $  2  500  000.  In  1908  it  was  nearl}^  $  10  000  000  ;  and  for  1913-14, 
the  year  before  the  Smith-Lever  Act  came  into  operation,  it  was  $  16  651  000. 

With  the  enactment  of  the  Smith-Lever  law  the  Department  entered 
on  a  new  era.  It  began  to  have  a  direct,  as  distinct  from  an  indirect  part 
in  what  may  be  described  as  the  popular  teaching  of  agriculture  and  farm 
economy.  From  18S7  to  1914  its  work  for  agricultural  education  was, 
in  the  main,  done  through  the  state  experiment  stations  and  by  means  of 
bulletins  and  reports  sent  through  the  post  to  farmers,  cotton  growers, 
grain  growers,  cattlemen,  foresters  and  lumbermen,  market  gardeners,  fruit 
growers,  and  poultr}^  men.  The  most  widely-circulated  of  the  Depart- 
ment's publications  is  the  "  Farmers'  Bulletin  ".  The  bulletins  are  writ- 
ten in  plain  language,  and  are  adapted  to  the  different  sections  of  the  coun- 
try, '  their  specific  object  being  to  tell  farmers  how  and  when  to  do  things  ' ; 
in  1914  in  the  aggregate  14  795  000  bulletins  were  sent  through  the  mails. 

What  are  known  as  Department  Bulletins  are  more  specialised  than  the 
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Farmers'  Bulletins.  They  are  concerned  with  subjects  of  interest  to  fruit 
growers,  truck  growers  {i.  e.  market  gardeners) ,  poultry  men,  and  lumber- 
men. They  are  intended  for  men  who  are  specialists,  actively  engaged  in 
these  various  industries,  and  who,  while  not  technical  men,  can  be  described 
as  professional  workers'.  Included  in  the  Department  Bulletins  are  what 
are  known  as  Professional  Papers,  in  which  information  on  highly  technical 
subjects  is  communicated  to  scientists  or  technologists  in  the  same  or  allied 
fields  of  enquiry.  These  bulletins  are  issued  in  editions  averaging  six  thou- 
sand copies.     They  are  distributed  free  to  applicants. 

Purely  scientific  and  technical  subj'ects  are  handled  in  the  "  Journal 
of  Agricultural  Research  ",  which  is  issued  weekly,  and  is  sent  free  to  the 
agricultural  colleges  and  experiment  stations,  and  to  technical  schools 
and  universities. 

The  "  Experiment  Station  Record"  is  a  technical  review  of  the  world's 
scientific  literature  pertaining  to  agriculture.  Its  free  distribution  is  re- 
stricted to  the  staffs  at  agricultural  colleges  and  experiment  stations.  The 
"  Weekly  News  L/Ctter  "  is  a  quarto  sheet  of  four  pages,  three  columns  to  a 
page.  It  contains  news  of  the  more  important  activities  of  the  Depart- 
ment, with  articles  on  farm  practice  and  home  economics.  Its  circula- 
tion is  restricted  to  the  employees  of  the  Department  in  Washington  and  in 
the  field,  to  crop  correspondents,  and  to  various  agencies  that  cooperate 
in  the  work  of  the  Department.  The  "Monthly  Crop  Report",  distributed  to 
all  persons  sufficiently  interested  to  ask  that  their  names  should  be  placed 
on  the  mailing  list,  publishes  data  concerning  current  agricultural  condi- 
tions. Its  chief  features  are  estimates  of  acreage,  reports  of  conditions  and 
statistics  as  to  yields  and  prices.  At  the  end  of  each  month  comes  the  list  of 
publications.  It  gives  a  brief  description  of  each  publication  issued  dur- 
ing the  month,  and  an  indication  of  the  region  of  the  country  to  which  it 
is  adapted.  It  is  by  means  of  this  list,  that  miscellaneous  applicants  are 
enabled  to  keep  in  touch  with  the  Department  and  to  ask  for  those  publi- 
cations  in   which   they    are   interested. 

The  duties  and  functions  of  the  Department  between  1887  and  1914 
came  to  include  much  that  might  not  inaptly  be  described  as  police  work, 
chiefly  in  connexion  with  the  administration  of  the  federal  pure-food  code, 
the  stamping-out  of  disease  among  cattle,  and  the  eradication  of  insects 
and  diseases  that  work  havoc  in  the  plant  world.  But  it  was  chiefly  through 
its  supervision  of  the  work  of  the  state  experiment  stations  and  through 
its  various  widely-circulated  publications,  that  the  Department  made  its 
contribution  to  the  propaganda  for  improved  farming  and  better  econo- 
mic and  social  conditions  in  the  fanning  communities. 

For  some  years  before  the  new  era  in  the  history  of  the  Department, 
which  began  after  the  passage  of  the  Smith -Lever  Act,  several  of  the  larger 
agricultural  colleges,  with  some  help  from  semi-public  organisations  like 
the  Rockefeller  Foundation,  or  from  chambers  of  commerce,  or  from  state 
associations  for  the  improvement  of  agriculture,  had  been  engaged  in  exten- 
sion work.  The  college  faculties  had  organised  itinerant  schools  for  the 
teaching  of  agriculture.    Not  content  with  the  work  they  were  doing  with 
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their  four-year  students  or  their  short-course  students  they  had  sent  their 
teachers  into  the  rural  communities,  where  they  co,nducted  schools  for 
even  as  short  a  period  as  two  weeks  and  then  moved  on  to  another  commu- 
nity. In  a  considerable  number  of  states  county  agencies  had  also  been  esta- 
blished. Graduates  of  agricultural  colleges,  after  they  had  had  two  or  three 
3'ears  of  actual  experience  on  farme,  were,  if  suitable,  appointed  resident 
county  agents  at  salaries  from  $1200  to  $1800  a  year,  and  commissioned 
to  devote  the  whole  of  their  time  to  visiting  farms,  instructing  farmers  in 
new  and  improved  methods  of  work,  and  in  improving  the  general  farm 
economy  of  the  counties  in  which  they  are  placed. 

Women  graduates  of  the  agricultural  colleges  who  had  specialised 
while  at  college  in  the  care  of  poultry  and  in  farm  economy  were  similarly 
appointed,  to  devote  their  time  to  the  education  of  the  women  of  the  farms 
in  matters  pertaining  to  farm  home  management. 

It  was  found,  asearlyasi9i2,  that  this  extension  work  by  the  agricul- 
tural colleges  was  highly  appreciated  in  the  farming  communities  of  the 
states  in  the  south  and  west  in  which  it  had  been  undertaken.  It  was  per- 
ceived that  this  direct  teaching  was  resulting  in  more  efficient  farming,  and 
finally  that  it  was  obviously  tending  to  make  farm  life  more  attractive  to 
the  boys  and  girls  of  the  farms.  It  was  also  realised  at  Washington  that 
colleges  which  embarked  in  this  direct  teaching  of  agriculture  and  farm  eco- 
nomy should  not  be  dependent  on  semi-public  sources  for  the  funds  with 
which  to  carry  it  on,  but  that  it  was  a  mission  in  which  the  Department  of 
Agriculture  should  have  some  part,  and  over  which  the  Department  should 
have  some  super\'-ision,  as  since  1887  it  has  had  over  the  State  experiment; 
stations. 

Under  the  vSmith-I^ever  Bill  a  grant  of  $10  000  a  year  is  made  to  each  of 
the  states  for  extension  work,  and  a  second  grant,  based  on  the  rural  popula- 
tion of  the  state,  is  made  subject  to  the  condition  that  a  corresponding 
grant  for  extension  work  is  made  by  the  state  legislature.  For  the  year 
1916-17  the  total  grant  was  $1  580  000.  Each  year  until  1921  the  grant 
will  be  increased;  and,  when  the  maximum  is  reached,  a  little  over 
$  5  250  000  a  year  from  the  federal  treasury  will  be  available  as  the  contri- 
bution of  the  Federal  Government  towards  the  cost  of  the  extension  work  of 
the  state  colleges  of  agriculture. 

The  Bill  proposed  to  set  up  a  system  of  general  demonstration  teaching 
throughout  the  country,  while  the  agent  in  the  field  of  the  Department  and 
the  college  was  to  be  the  mouthpiece  through  which  this  information  was  to 
reach  the  people  —  the  man  and  woman  and  the  boy  and  girl  on  the  farm. 
The  plan  proposed  undertook  to  educate  the  farmer  by  personal  contact —  by 
going  on  to  his  farm,  under  his  own  soil  and  climatic  conditions,  and  de- 
monstrating that  there  are  methods  which  in  results  surpass  his  own. 

The  problems  with  which  the  Department  of  Agriculture  and  the 
teachers  of  agriculture  and  farm  economy  are  confronted  are  various.  Among 
these  are  the  one-crop  areas  ;  the  large  proportion  of  farmers  who  are  owners 
of  the  land  they  cultivate,  but  make  a  poor  living  and  have  little  money 
at  their  disposal ;  the  chronic  shortage  of  labour  in  all  farming  communi- 
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ties ;  the  large  number  of  farms  in  the  hands  of  new-comers  from 
European  countries  who  cannot  read  English ;  and  the  large  areas  in 
the  southern  cotton-growing  states,  where  tens  of  thousands  of  small 
plantations  —  one-mule  farms  —  are  rented  by  negroes. 

The  Smith-Ivcver  law  came  into  operation  in  the  fiscal  year  1914-15. 
Some  details  of  its  working  were  given  to  the  committee  of  agriculture  of 
the  House  of  Representatives  by  Mr.  C.  B.  SivHTH,  chief  of  the  Office  of 
Extension  Work,  one  of  the  subdivisions  of  the  States  Relation  Service 
Bureau  of  the  Department  as  follows :  — 

"  The  department  and  the  college  employ  a  state  leader  who  is  in  charge  of  all  county 
work.  The  state  leader  selects  the  county  agent,  inaugurates  and  directs  his  worj^,.  subject 
to  the  approval  of  his  superior  officers,  who  are  the  director  of  the  Extension  Service  and  the 
director  of  the  States  Relation  Service  in  the  department  at  Washington.  The  state  leader  has 
to  find  men  who  understand  the  science  of  agriculture  and  the  practice  of  agriculture.  He 
takes  graduates  of  the  colleges  who  have  remained  in  the  state,  and  who  have  made  a  success 
'n  the  practice  of  agriculture.  He  takes  the  agent  down  to  the  county  where  he  is  to  be  em- 
ployed, and  lets  the  people  look  him  over,  and  see  whether  or  not  he  is  acceptable  to  them. 
His  employment  is  the  joint  action  of  the  count}-,  the  state,  and  the  Department  of  Agri- 
culture. The  county  agent's  business  is  to  bring  to  his  county  everything  that  is  appropriate 
to  that  locality.  If  the  farmers  need  a  co\v-testing  association,  he  will  hel^  them  to  organise 
it.  If  they  need  a  breeding  association,  he  will  help  them  with  it.  The  one  big  thing  that  he 
needs...  is  to  have  a  good  organisation  of  farmers  behind  him,  supporting  him  in  his  work,  and 
helping  him  to  shape  up  the  work  itself  ".  The  agent  also  introduces  new  and  better  varieties 
of  seed,  as  well  as  improved  cultural  methods,  etc. 

Extension  work  with  the  women  on  the  farms  in  the  south  was  begun 
in  1910.  In  1915  there  were  350  women  county  agents  at  work  in  the 
southern  states.  The^'  deal  with  the  problems  of  the  farm  and  farm  economy. 
They  teach  home-gardening,  the  canning  of  fruits  and  vegetables  from  the  ^ 
gardens  ;  they  give  demonstrations  of  labour-saving  devices  in  the  home  — 
home-made  affairs  —  leading  to  better  conditions  and  greater  economy  in 
the  home  itself.  "Women  county  agents  are  to-day  reaching  approxi- 
mately thirty-five  thousand  homes  in  the  south  ". 

A  new  value  attached  to  the  work  and  opportunities  of  the  county 
agents  as  soon  as  the  United  States  became  involved  in  the  war.  In  the 
agents  both  the  Department  of  Agriculture  and  the  agricultural  colleges  had 
a  ready  medium  through  which  farmers  and  food-growers  could  be  directly 
reached  and  immediately  interested  in  the  new  movement.  Ivocal  commit- 
tees secured  land  in  or  near  the  cities  for  free  allotments  ;  and  through  the 
work  of  these  committees,  lawns  were  broken  up  for  vegetable  gardens. 
County  agents,  and  supervisors  working  under  them  gave  instruction  oh 
the  spot  to  the  amateur  gardeners,  and  in  many  places  they  also  helped 
them  in  securing  seed  and  fertilisers. 

In  the  fiscal  year  1916-17  approximately  $34  000  000  were  being  ex- 
pended by  the  Government  of  the  United  States  on  the  Department  of  Agri- 
culture, on  the  agricultural  colleges  and  experiment  stations,  and  on  ex- 
tension work  under  the  Smith-Lever  Act. 
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Appropriation  to  the  department  of  agiuculture $25  000  000 

Morrill  and  Nelson  funds  tor  colleges  of  agriculture.  .....  2  400  000 

H.4.TCH  and  AcvMS  funds  for  experiment  stations i  440  000 

Smith-I<ever  Act I  580  000 

Me.\t  inspection 3000000 

Printing  funds 600  000 

Total       .    .       $34  020  000 

The  Department  of  Agriculture  serves  the  urban  communities  in  at 
least  two  wa3^s.  The  inspection  of  all  food  products  that  enter  into  in- 
terstate commerce  —  all  food  products  that  are  marketed  outside  the  states 
in  which  they  are  grown  and  prepared  for  sale  —  comes  under  the  Depart- 
ment. Many  such  products  cannot  be  sold  unless  they  bear  the  stamp  of 
the  Department.  The  urban  population  also  shares,  or  can  share,  with  the 
rural  population  in  that  part  of  the  extension  work  which  is  devoted  to  home 
economics  ;  and  largely  through  the  activities  of  the  Federation  of  Women's 
Clubs,  home  economics  are  now  being  systematically  studied  b}^  women 
in  the  cities.  But  in  normal  times  no  part  of  the  propaganda  of  the  Depart- 
ment is  directed  to  persuading  people  to  leave  the  cities  in  order  to  engage 
in  farming.  The  object  of  the  Department  and  of  the  agricultural  colleges 
and  the  extension  work  is  the  same  —  to  improve  all  departments  of 
farm  economy,  to  improve  conditions  on  the  farms  and  in  the  farm  homes, 
and  thereby  to  retain  in  rural  pursuits  the  men,  women  and  children  who  are 
now  on  the  six  million  farms  of  the  United  States. 
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128  -  The  Relation  of  Movement  of  Water  in  a  Soil  to  its  Hygroscopicity  and  Initial 

Moisture  (i).  — Alw.^y,  F.  J.  (Chief  of  Division  01  Soils)  and  Mc  Dole,  G.  R.  (Assistant 
in  Soils,  Agricultural  Experiment  Station  of  the  University  of  Minnesota),  in  the  Journal 
of  Agricultural  Research,  Vol.  X,  No.  8,  pp.  391-428,  XX  tables,  2  fig.  +  bibliography  of 
17  publications.     Washington,  August  20,  1917. 

A  short,  historical  review  of  the  subject  is  given.    Much  work  (Trom- 

MER,   VON  LlEBENBERG,   VON  Kl^ENZE,  EdlER,  W0I.ENY,   KrAKOW,  GrEBE, 

Ramann,  Briggs  and  Lapham,  etc.)  has  been  done  on  the  upward  movement. 


(i)  See  B.  1914,  No.* 308  ;   R.  1916,  No.  8  ;   R.  igiy.  No.  1114.  (Ed.) 
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or  capillary  rise,  of  water,  and  the  relation  between  its  rate  and  distance  and 
the  texture  of  the  soil ;  the  results  have  shown  that  the  finer  the  texture,  the 
slower  is  the  rise  at  first,  but  the  greater  the  final  distance  reached.  On  the 
other  hand,  up  to  the  present,  the  downward  movement,  or  infiltration  of 
the  water,  and  the  relation  of  its  rarte  and  distance  to  the  texture  of  the  soil, 
has  been  studied  by  a  few  workers  only  (von  Liebenberg  AtterberG, 
WoivLNY,  etc.).  The  results  obtained  are  too  discordant  to  justify  definite 
conclusions,  and  usually  refer  only  to  coarse  soils  of  low  hygroscopicity ; 
the  relative  hygroscopicity  of  the  soils  was  never  taken  into  consideration. 
Under  natural  conditions,  in  the  moist  region,  the  moisture  content  of  the 
surface  foot  of  soil  is  rarely  as  low  as  the  hydroscopic  coefficient  (i)  and,  in 
semi-arid  regions,  it  rarely  falls  below  this  value. 

The  experimental  conditions,  then,  were  not  in  accordance  with  those 
found  in  nature.  For  this  reason  the  authors  undertook  new  experiments 
on  the  upward  and  downward  movement  of  water,  taking  into  account  the 
hygroscopicity  of  the  soils  as  expressed  by  their  hygroscopic  coefiicients  and 
their  initial  moisture.  Seventeen  soils,  chosen  for  their  different  compo- 
sitions, ranging  from  coarse  sand  (hygroscopic  coefiicient  =  0.6),  to  a 
silt  loam  (hygroscopic  coefiicient  =  13.3),  were  placed  ir  three  different 
degrees  of  moisture,  corresponding  to  0.5,  i.o  and  1.5  times  the  hygroscopic 
coefl&cient.  The  first  condition  corresponds  to  the  lower  limit  of  moisture 
in  exposed  surface  soils  after  a  prolonged  drought  during  hot  weather,  the 
second  to  the  condition  found  just  after  the  ripening  01  a  very  heavy  crop 
during  warm,  dry  weather,  the  third  corresponds  to  the  wilting  coefficient 
(Briggs  and  Schantz)  (i). 

I.  Downward  movement  in  soils  of  different  initial  water  con- 
tent. —  Method :  —  To  bring  the  soils  to  the  desired  moisture  content,  air- 
dried  material  was  shovelled  over  on  oiloth,  the  calculated  amount  of  water 
being  added  meantime.  The  whole  was  then  passed  through  a  swing  sieve, 
again  shovelled,  then  placed  immediately  in  a  large,  covered  can,  where  it 
was  left  for  several  days.  It  was  then  again  passed  through  the  sieve,  and 
returned  to  the  can  till  needed  for  the  experiment,  when  it  was  put  into  glass 
cylinders  36.2  cm.  high  and  7.8  cm.  in  internal  diameter.  In  filling  the 
cylinders,  the  soil  was  well  pressed  down  while  it  was  being  put  in.  One 
inch  of  water  was  then  added  to  the  surface.  To  make  the  initial  penetra- 
tion more  uniform,  the  cylinders  were  inverted  in  flat-bottomed  trays,  the 
desired  amount  of  water  added  and  allowed  to  rise  into  the  soil  by  capilla- 
rity, until  all,  or  nearly  all,  had  been  absorbed.  The  cylinders  were  then 
placed  right  side  up,  covered  to  prevent  evaporation  and  protected  from 
the  sunlight. 

The  rate  of  penetration  was  observed  during  5  days,  the  depth  of  the 
water  being  marked  in  pencil  on  the  cylinders  at  intervals  of  i,  3  and  24 
hours.  (More  than  one  cylinder  was  used  for  each  soil  as  a  means  of  control, 
but,  as  the  results  coincided  so  well,  only  the  averages  are  given).  At  the  end 
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of  the  period  of  observation,  the  soil  was  removed  from  the  cylinders,  the 
moist  part  divided  equally  into  three,  and  the  moisture  determined. 

The  results  led  the  authors  to  the  following  conclusions,  shown  in  the 
many  tables  given. 

i)  Relation  of  the  apparent  specific  gravity  and  the  hygroscopicity.  — 
Fine-textured  soils  show  a  lower  apparent  specific  gravity  than  the  coarser 
ones,  but  no  direct  relation  was  found  between  groups  of  similar  texture. 

2)  Relation  of  water  retentiveness  to  maximum  water  capacity.  —  The 
value  of  the  maximum  water  capacity  is  of  little  significance  in  the 
determination  of  water  retentiveness.  At  the  end  of  i  hour,  the  moisture 
content  is  only  from  V2  *o  Va  o^  the  maximum  water  capacity. 

3)  Rapidity  of  change  of  moisture  content  in  the  moistened  layer.  —  The 
moisture  content  falls  more  rapidly  with  finer-textured  soils  ;  after  24  hours 
it  is  only  2  or  3  times  the  hygroscopic  coefficient,  while  in  coarser  soils  it 
varies  from  5  to  10  times  this  coefficient. 

4)  Relation  of  the  rapidity  with  which  equilibrium  is  attained  to  the  hygro- 
scopicity. —  The  coarser  the  soil  the  more  slowly  is  equilibrium  reached ; 
at  the  end  of  5  days  equilibrium  had  practically  been  attained  in  the  finer- 
textured  soils ;  this  was  far  from  the  case  in  the  coarser  ones. 

5)  Relation  of  hygroscopicity  and  the  initial  moisture  on  the  one  hand,  and 
the  rate  and  depth  of  penetration  on  the  other.  —  The  rate  of  penetration  de- 
pends little  upon  the  hygroscopicity,  but  varies  very  much  with  the  initial 
moisture,  increasing  in  rapidity  with  an  increased  moisture  content.  The 
same  applies  to  the  depth  of  penetration,  which  is  not  closely  related  to  the 
hygroscopicity,  but  depends  greatly  on  the  initial  content ;  the  depth  of 
penetration  increased  with  the  moisture  content  durirg  the  5  days. 

6)  Relation  of  water  content  of  the  moistened  layer  to  initial  moisture.  — 
There  is  no  distinct  relationship  for  the  finer-textured  soils,  but,  with  the 
coarser  soils,  the  drier  the  soil,  the  wetter  is  the  moistened  layer. 

It  follows  that,  if  rain  is  preceded  by  a  period  of  high  evaporation,  the 
weather  immediately  following  this  rain  will  have  a  greater  influence  upon 
the  loss  of  moisture  by  evaporation  in  the  case  of  a  coarse  than  of  a  fine- 
textured  soil,  as  a  result  of  the  tardiness  with  which  equilibrium  is  reached 
in  the  coarse  soils. 

II.  Upward  movement  in  soils  of  different  initial  moisture 
CONTENT.  —  Method :  —  The  same  soils,  in  the  same  state  of  moisture 
{i.  e.  0.5,  i.o,  1.5  times  the  hygroscopic  coefficient),  were  used  as  in  the 
previous  experiment,  and  placed  in  tubes  160  cm.  long  and  3.0  cm  in 
internal  diameter.  The  soil  was  well  packed,  either  by  jarring  the  tube 
while  the  soil  was  added  through  a  funnel,  or  else  compressed  with  a  rubber 
stopper  on  a  wooden  rod,  passed  through  the  metal  funnel  connected  with 
the  tube.  The  first  method  was  used  for  soils  the  moisture  content  of 
which  was  0.5  and  i.o  times  the  hygroscopic  coefficient,  the  second  for 
those  1.5  times  the*  hygroscopic  coefiicient.  The  tubes  were  then  plaeed 
upright  in  a  rack,  the  lower  end  of  each  dipping  into  a  metal  trough  and 
resting  on  a  strip  of  0.25  inch  mesh  wire  netting,  the  object  of  which  was 
to  prevent  both  the  entrance  of  water  and  the  escape  of  air.     Throughout 
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the  experiment  the  water  in  the  trough  was  kept  at  a  depth  of  1.5  inches. 
The  experiments  with  soils  of  a  content  equal  to  0.5  and  i.o  times  the 
hygroscopic  coefficiert  lasted  10  days,  those  for  the  other  soils,  8  days. 
The  height  of  rise  was  observed  at  the  end  of  i,  2,  3,  and  24  hours  during 
the  first  da^'s,  and  then  at  the  end  of  each  24  hours.  At  the  end  of  the 
period  the  moisture  in  the  uppermost  la3'er  of  the  moistened  portion  of 
the  soil  column  was  determined. 

The  results  obtained  led  to  the  following  conclusions :  — 
i)  Influence  of  the  method  of  compressing  the  soil  on  the  capillary  rise.  — 
The  jarring  and  compression  methods  have  no  influence  on  the  soils  in  the 
driest  condition  ;  in  the  moist  soils  the   compression  method  seems  to 
retard  the  rise,  at  least  during  the  first  24  hours. 

2)  Relation  of  hygroscopicity  to  the  rate  and  height  of  the  rise  —  There  is  no 
definite  relation  ;  if,  at  the  beginning,  the  rise  is  more  rapid  in  soils  of  low 
hygroscopicit}',  this  difference  gradualh'  disappears. 

3)  Relation  of  initial  moisttire  content  to  the  rate  and  height  of  the  rise.  — 
No  definite  relation  was  seen  ;  in  the  three  moisture  conditions  studied  the 
rise  was  generally  most  rapid  in  the  moistest  and  slowest  in  the  intermediate. 

4)  Distribution  of  moisture  in  the  soil  columns.  --  All  the  finer-textured 
soils  show  the  highest  percentage  of  moisture  at  the  top  of  the  wet  layer  when 
used  in  the  driest  condition,  but  the  coarser  soils  show  no  regularit3^  In 
soils  other  than  sands,  the  moisture  content  of  the  wet  layer  is  in  close  relation 
to  the  moisture  retentiv^eress.  From  this  it  may  be  concluded  that  the  wet 
layer  has  a  moisture  content  equal  to  the  moisture  coefficient,  i.  e.  from 
1.7  to  2.5  times  the  hygroscopic  coefficient. 

III.  —  Rei^ation  of  penetration  to  CAPILLARY  RISE.  —  If  the  soils 
be  arranged  in  order  of  the  rate  and  depth  of  penetration  and  of  the  capil- 
lary rise,  the  relative  positions  of  the  various  soils  show  no  similarity.  In 
other  words,  the  relative  rates  and  differences  of  penetration  in  the  differ^ 
ent  soils  are  not  similar  to  the  relative  rates  and  heights  of  capillary  rise 
(this  lack  of  similarity  was  shown  by  von  LiEbenberg  in  his  studies  on  dry 
soils). 

'  •  Some  of  the  soils  used  contained  3  and  4  times  as  much  organic  matter 
as  the  others.  No  characteristic  relation  was  observed  between  the  \^aria- 
tion  in  organic  matter  and  the  rate  and  height  of  penetration  ;  but  the 
organic  matter  increased  the  capillary  rise  after  the  first  day  and  the 
height  attained  in  all  the  three  moisture  conditions  studied. 

1 2Q  -  Further  Studies  on  the  Nitric  Nitrogen  Content  of  the  Country  Rock.  —  Stewart, 

R.  and  Peterson,  W.,  in  Utah  Agricultural  College  Experiment  'Station,  Bulletin  No.  150, 
pp.  20,   I   fig.,  VII  tables.  Logan,   Utah,  May,  1917. 

Certain  soils  in  western  America  contain  spots  veiy  rich  in  nitric  nitro- 
gen, having  often  a  nitric  nitrogen  content  several  hundred  times  higher 
than  that  of  normal  cultivated,  irrigated  soil.  These  ate  locally  known  as 
"  nitre  spots  ".  Two  theories  have  been  expressed  with  regard  to  the  ori- 
gin of  these  accumulations :  —  i)  that  of  Hilgard,  who  attributed  it  to  the 
more  rapid  nitrification  of  the  organic  matter  of  the  soil  in  arid  climates  ; 
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2)  that  of  HeaddEn  and  Sackett,  who  attributed.it  to  the  fixation  of  the 
atmospheric  nitrogen  by  non-symbiotic  bacteria. 

Experiments  made  during  10  years  by  the  authors  on  the  inflrfence  of 
irrigation  water  on  the  production  and  movement  of  nitrates  in  inigated 
soils,  led  them  to  form  an  entirely'  different  opinion  as  to  tha  origin  of 
these  nitre  spots.  They  consider  them  to  result  from  the  leaching  of  the 
nitrates  out  of  the  pre-existing  deposits  in  the  rock  and  their  local  con- 
centration by  seepage  water. 

Two  facts  contributed  to  the  formation  of  this  opinion:  —  i)  it  was 
found  that  nitrification  is  not  appreciably  more  rapid  in  arid  soil  than  in 
humid  soil  when  measured  by  the  nitrates  present  in  the  soil  at  various 
depths,  in  definite  seasons  and  from  year  to  year  ;  2)  all  the  data  supplied 
by  HiEGARD  and  Headden  on  nitre  spots,  always  mention  additional 
amounts  of  other  alkali  salts. 

Previous  work  had  already  shown  that  rock  adjacent  to  the  affected 
areas  which  had  contributed  to  the  soil  formation,  was  impregnated  with 
alkali  salts,  including  nitrates,  and  in  sufficient  abundance  to  account  for 
the  accumulations  noted.  The  investigations  were  continued  with  respect 
to  various  soils  belonging  to  three  geological  formations  —  Jurassic,  cretaceous 
and  tertiary.  All  cretaceous  soils  were  found  to  contain  nitrate.  Tertiary 
soils  contain  slightly  less,  although  it  is  in  them  that  are  found  the  greatest 
number  of  nitre  spots.  Jurassic  formations  have  a  much  lower  nitrate  con- 
tent (See  Table  I). 

Analyses  were  made  of  soils  from  different  parts  of  Utah,  belonging 
not  only  to  the  cretaceous,  tertiary  and  jvxrassic  systems,  but  also  to  the 
triassic,  permian  and  pennsylvanian.  This  proves  that  the  formation  of 
nitre  spots  is  not  limited  to  the  rocks  of  any  given  geological  system.  The 
anal^i;ical  method  used  was  as  follows :  —  100  gm.  of  finely-ground  rock 
were  placed  in  a  large  flask  with  looc  cc.  of  distilled  water  and  shaken  in 
the  shaking  machine  for  16  hours.  The  solution  was  then  filtered  through 
a  Chamberlain- Pasteur  filter,  and  the  niric  nitrogen  determined  by  the 
aluminium  reduction  method  (i).  . 

Table  II  gives  the  results  found  for  the  different  districts,  character- 
ised, consequently,  by  a  high  total  content  of  soluble  salts.  With  two  except 
tions,  however,  the  nitrate  content  is  not  i  %  of  the  total  content. 

The  nitrate  is  carried  from  the  original  rock  by  seepage  water,  and  more 
rapidly  where  the  water  escapes  from  leaking  irrigation  canals  which  cut 
the  shale  strata  at  some  high  point,  thus  allowing  the  seepage  water  to  fol- 
low the  shale  strata  to  the  point  of  outcrop,  where  the  evaporation  of  the 
water  produces  a  nitre  spot.  In  cultivated  soils  the  accumulation  of  ni'- 
trates  is  only  found  where  the  conditions  allow  the  free  rhovement  of  seepage 
water.  Nitre  spots  may  reach  such  a  degree  of  concentration  as  to  make 
growth  impossible,  both  in  cultivsted  and  in  virgin  soil.  Their  character- 
istics are  :  i)  a  high  nitrate  content  ;  2)  the  presence  of  large  quantities  of 
other  soluble  salts  (chlorides  and  sulphates) ;  3)  brownish  colour  ;  4)  thin 


(i)  See  B.  1014,  No.  206.  (Ed.) 
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crust  over  the  surface  ;  5)  mealy  or  ash-like  condition  under  the  hard  crust ; 
6)  beneath  this  material  is  the  soil,  made  moist,  sticky  and  glistening  by 
the  continual  presence  of  calcium  chloride,  which  is  known  to  be  very  deli- 
quescent. 

In  rocks,  as  in  soils,  the  nitrates  are  not  independent  of  other  alkali 
salts'  and  no  case  is  known  where  nitrates  only  have  been' found  ;  sulphates 
and  chlorides  especially  occur  in  large  quantities.  The  content  of  nitre  spots 
in  nitrate,  as  well  as  in  other  salts,  is  very  variable. 

The  characteristic  brown  colour  is  not  due  to  the  nitrates,  which  are 
colourless,but  to  their  solvent  and  decomposing  action  on  the  coloured  organic 
compounds  of  the  soil.  The  non-symbiotic  bacteria  are  essential  neither  to 
the  formation  of  the  colour  nor  to  that  of  the  nitrates,  their  presence  being 
purely  incidental  ;  this  is  proved  by  the  fact  that  nitrogen  fixation  by 
these  bacteria  is  greater  in  dry-farm  soils,  where  no  nitre  spots  aie  found. 
Investigations  have  shown  that  the  maximum  fixation  is  15.8  mg.  of  nitro- 
gen (Sackett)  per  100  gm.  of  nitre  spot  soil,  .whereas,  in  dry-farm  soil,  this 
maximum  is  51.8  mg.  of  nitrogen  (Greaves). 

The  authors  reproduced,  nitre  spots  artificially  in  the  laboratory :  — 
300  gm.  of  rich  gieenhouse  soil  were  treated  with  an  excess  of  sodium  ni- 
trate solution  (10  %),  and  dried  slowly  in  the  sun.  The  dry  soil  had  all 
th3  characteristics  of  the  nitre  spots,  which  it  retained  when  treated  with  a 
saturated  solution  of  mercuric  chloride  or  a  5  %  solution  of  carbolic  acid, 
i  e.  when  the  soil  was  sterilised,  thiis  definitely  eliminating  the  action  of 
non-symbiotic  bacteria. 

Table  I.  —  Percentage  of  sodium  nitrate  in  various  soils. 


Tertiary  soils  : 

Sandstone ,  .    .    .    . 

Shale 

Clay 

Ash 

Alkali 

Cretaceous  soils: 

Sandstone    ,    .    .    , 

Shale. 

Clay 

Ash        

Alkali 

Jurassic  soils: 

Sandstone 

Shale 

AsIl 

Alkali 


Maximum 


Minimuta 


Average 


0.284 
Q.75O 
0.940 

3.280 
0.232 


0.293 
1.026 
0.II5 
3.270 
3-350 


0.039 

o  019 

0.202 
0.01.7 


Xcne 
None 
None 
0.0002 
I\one 


0.005 
0.003 
0.002 
0.005 
0,003 


Kone 
None 
0.149 
0.017 


0.074 
0.147 
0.053 
0.236 
0.021 


0.055 
0.104 
0.039 
0.870 
0.074. 


0.008 
0.005 

0175 
0.017 
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Table  II  —  Soluble  salts  and  nitric  nitrogen  in  various  soils. 


Total 
soluble  salts 
per  million 

Nitric  nitrogen 

District 

parts 
per  million 

per  cent 
of  total  salts 

North  cf  St  George,  Utah 

West   of               »              » 

East    of               »              » 

Northern  Arizona       

29989 
48  962 
54256 
51858 

17734 
36  055 

81.4 
156.0 

7431 

27-3 

67.7 

28.7 

0.71 
4.22 

0.79 
0  212 

Vicinity  of  Mt  Carmel,  Utah 

Vicinity  of  Cedar  City,       »       

1.07 
0.16 

130  -  Absorption  and  Other  Modifications  of  Certain  Fertilising  or  Anti-cryptogamic 
Compounds  in  Various  Natural  and  Artificial  Soils.  —  de  wilkoszewski,  bogumil, 

Archives  des  Sciences  physiques  et  naturelle^.  Vol,  XLIV,  No.  9,  pp.  165-189;  No.  10, 
pp.  256-275,  2  tigs.,  6  table.=,  bibliography  of  23  publications.    Geneva,  1917. 

The  author  studied  the  absorption  and  other  modifications  undergone 
by  ferrous  and  ferric  sulphate ;  manganese  sulphate,  copper  sulphate,  cal- 
cium cyanamide,  during  their  passage  through  natural  and  artificial  soils, 
and  through  the  physical  constituents  of  the  latter.  The  soils  used  were :  — 

Loamy  soils  containing  0.38  %  and  0.9  %  of  lime  respectively. 

"  Angers  soil ",  derived  from  the  disintegration  of  schists,  free  from 
lime. 

lyoam  freed  from  lime  by  repeated  washing  with  hydrochloric  acid. 

iVrtificial  soils  and  their  constituents  —  Fontainebleau  quartz  sand, 
pure  kaoUn,  pure  calcium  carbonate,  heath  soil  composed  entirely  of 
humus  without  lime. 

The  soils,  placed  in  glass  diopping  funnels  40  cm.  high  and  2  cm.  in 
diameter,  were  gradually  watered  with  solutions  of  the  substances  studied, 
and  estimations  were  made  of  the  liquid  from  the  infiltration  from  time  to 
time  so  as  to  keep  count  of  the  modifications  which  took  place  during  the 
passage  of  the  solutions  through  the  soils. 

The  principal  results  may  be  summarised  thus  :  — 

Ferrous  and  ferric  sulphates.  —  The  iron  of  the  latter  is  more 
easily  absorbed  by  the  soil  than  the  iron  of  the  former,  which,  moreover, 
is  found  in  the  soil  in  the  ferric  state.  This  proves  that  ferrous  iron  is  re- 
tained by  the  soil  only  after  it  has  been  oxidised,  by  hydrolysis,  to  ferric 
hydrate  ;  it  is  even  possible  that  the  free  acid  acts  partly  on  the  hydrate 
formed  and  gives  an  insoluble  basic  salt  which  cannot  be  removed  from  the 
soil.  This  hydrolysis  is  greatly  favoured  by  the  presence  of  the  soil  par- 
ticles. Calcareous  soils  retain  the  iron.  Clay  soils  absorb  ferric  sulphate  to 
a  large  extent,  but  ferrous  sulphate  only  slightly,  because  oxidation  takes 
place  with  difl5culty. 

Manganese  sulphate.  —  After  the  solution  has  filtered  through  the 
soil  it  contains  manganese  oxides,  perhaps  even  manganese  peroxide; 
the  catalyfic  action  of  manganese 'used  as  fertiliser  is  probably  due  to 
this  phenomenon. 
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Copper  sulphate.  —  In  the  experiments  with  this  salt  the  Cu"  ion 
was  retained  in  the  form  of  a  hydrate,  or  perhaps  in  the  form  of  an  insohible 
basic  salt,  for  the  SO4  ion  is  found  in  the  filtration  liquid. 

In  a  general  way  it  may  be  concluded  that  it  is  not  the  salts  themselves 
which  are  retained  by  the  soils,  for  they  are  hydrolysed,  their  base  is  rendered 
insoluble  and  the  acid  ion  passes  into  the  drainage  water. 

Calcium  Cyanamide.  —  This  is  now  known  to  change  in  the  soil  to 
urea,  ammonium  carbonate,  nitrites  and  nitrates.  The  author  further  prov- 
ed that  when  calcium  cyanamide  solution  filters  through  the  soil  the  change 
into  urea  and  ammonium  carbonate  is  much  more  marked  than  when  solid 
cyanamide  is  dug  in. 

According  to  the  author  these  changes  are  not  due  to  bacterial  action 
but  to  the  capacity  of  the  soil  to  facilitate  the  fixation  of  water,  thus  caus- 
ing hydrolysis.  This  is  proved  by  the  fact  that  the  transformation  occurs 
immediately,  both  in  arable  and  sterilised  soil.  Oxidation  is  favoured  by 
soils  of  a  spongy  structure,  such  as  infusorial  soil,  which  has  an  obvious 
catalysing  action,  and  where  the  nitrification  of  the  cyanamide,  urea  and 
ammonium  carbonate  reaches  its  maximum.  The  production  of  nitrites 
was  about  20  times  greater  in  these  soils  than  in  ordinary  ones. 

Special  attention  should  be  given  to  the  nitrification  of  the  cyanamide 
in  the  soil  in  the  absence  of  all  organisms.  The  conditions  under  which  this 
change  takes  place  are  not  clear,  and  the  author  proposes  to  study  them. 
During  his  studies  he  observed  that  Nessler's  reagent  does  not  form  a  red 
precipitate  with  the  ammonium  ion  in  the  piesenceof  calcium  cyanamide. 

131  -  Relation  of  the  Transformation  and  Distribution  of  Soil  Nitrogen  to  the  Nu- 
trition of  Citrus  Plants.  —  See  No.  173  of  this  Review. 

132  -  Vegetation  on  Swamps  and  Marshes  as  an  Indicator  of  the  Quality  of  Peat  Soil 

for  Cultivation. —  Dunnewald,T.  J.,inthe/oMnt«/  ot  the  American  Society  of  Agronomy , 
Vol.  IX,  No.  7,  pp.  322-324.     Washington,  October  22,  1917. 

Most  workers  have  concluded  that  the  surface  vegetation  on  peat  gives 
no  clue  to  the  relative  quality  of  the  soil  for  the  purposes  of  cultivation. 
On  the  other  hand,  farmers  and  drainage  men  often  assert  that  peat  on  a 
black  spruce  {Abies  nigra)  or  moss  covered  swamp  is  no  good  for  cropping, 
whereas  good  black  muck  with  elm  or  ash  on  it  is  the  best  kind  of  land  to 
drain. 

Under  the  drainage  law  of  the  State  of  Wisconsin,  the  author,  a  member 
of  the  staff  of  the  Wisconsin  Agricultural  Experiment  Station,  examined  an 
area  of  about  6  600  acres  of  scattered  marshes  and  swamps.  The  upland  is 
non-calcareous  glacial  drift,  derived  from  granitic  and  sandstone*  rocks, 
with  no  limestone  in  the  vicinity.  The  author  wished  to  discover  whether 
a  favourable  or  unfavourable  chemical  condition  would  be  found  in  dif- 
ferent areas  of  the  peat,  and  whether  the  vegetation  would  give  any  indi- 
cation of  such  conditions. 

A  field  study  showed  that  spruce  {Abies  nigra)  and  tamarack  {Larix 
americana)  peat  areas  were  the  wettest,  with  the  water  table  practically 
at  the  surface  of  the'soil,  and  a  covering  of  12  to  18  inches  of  spongy  moss. 
The  depth  of  the  peat  or  distance  from  the  shore  seemed  to  have  little  effect 
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on  the  kind  of  surface  growth,  and  the  degree  of  decomposition  of  the  peat 
has  hardly  more  effect. 

Table  I  summarises  the  more  important  determinations  made  in  the 
laboratory.  All  the  samples,  except  No.  7,  were  taken  from  a  depth  of  6 
to  20  feet.  Samples  i  and  2  were  taken  from  different  parts  of  the  same 
swamp.  Fine  sand  grains  were  found  in  Nos.  7  and  10  and  not  included 
in  the  average  loss  on  ignition.  The  data  show  that  peat  bearing  black 
spruce  and  tamarack  has  20  %  less  mineral  matter,  a  much  higher  degree 
of  acidity,  and  somewhat  less  nitrogen. 

The  greater  acidity  of  spruce  and  tamarack  peats  may  be  due  to  the 
more  continual  flooded  conditions  of  these  swamps,  and  drainage  experience 
shows  that  this  acidit}^  often  disappears  largely  after  the  peat  has  been 
drained  and  cultivated.  The  author  considers  his  experiments  confirm  the 
farmer's  statement  that  trees,  such  as  ash,  elm,  birch  and  white  pine 
{Pimcs  Strolus)  show  a  better  quality  peat  than  that  on  which  grow  only  black 
spruce,  tamarack,  sphagnum  moss,  blueberries  and  cassandra  (Cassandra 
calyculata) . 

Determinations  of  the  solubility  of  the  peats  in  150  cc.  of  a  2  %  caustic 
soda  solution,  showed  acid  peats  to  be  from  3  to  8  %  more  soluble  than  the 
less  acid  ones,  but,  if  an  amount  of  the  solvent  sufficient  to  counteract  the 
extra  acidity  of  the  spruce  peats  be  used,  the  difference  in  solubility  is  not 
noticeable. 

Comparative  determinations  of  the  organic  matter,  acidity  and  nitrogen  in  peat 
soils  in  the  same  district  bearing  different  classes  of  vegetation. 


Number 
of  soil 

Vegetation 

Loss 
on    ignition 

Truog 
acidi  ty 

Total 
nitrogen 

2 

4 

i\imarack  {Lurix  amcncana) 

Tamarack  {Larix  americana)  and    moss. 

78.56  % 
79.11 

very  stiong 
strona: 

1.58% 

i.gH 

Average    .    .     . 

»8.80  % 

strong 

l.?8% 

5 
.  8 

9 
II 

M 


Black  spruce  (Abies  nigra)  and  moss 
Black  spruce  (/I  ftj'es  nigra)  and  moss. 
Black  spruce  [Abies  nigra)  and  moss  . 
Black  spruce  (/I &u's  nigra)  and  moss, 
Black  spruce  (Abies  nigra)  and  moss. 


85.48% 

91.07 

90.89 

bS.14 

93.01 


very 

strong 

verj' 

strong 

very 

strong 

very 

strong 

very 

strong 

1.86  % 

1.86 
1.90 
1.69 
1.82 


-l  verage 


88.90  % 


very  strong 


1.81  % 


I 

3 

6 
7 

10 
17 


Mixed  ash,  birch  and  balsam  (.4  bies  bal- 

samea). 

lyurge    ash    (Fraxinus  amcncana),  birch, 

poplar  and  cedar 

Birch,  ash,   elm 

Mixed  birch,  ash,  tamarack  {Larix  aint- 

ricana),  willow 

Ash,  birch,  a  feW  large  tamarack  [Lanx 

americana)  and  pine 

Elm,  ash,  cedar  and  grass    .    .        ... 

Average    .    .    . 


60.61  % 


61. 01 
66.91 

56.85 

47-14 
62.08 

61.60  % 


very    slight 

s.Ught 
medinm 

slight 

medium 
medium 

shgiit 


1.96% 

2.17      . 
2.02 


2.20 


3.09  % 


0/ 


Lis^] 
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133  -  Practical  Information  for  Beginners  in  Irrigation.  —  fortier,  Samuel,  in  u.  i 

Department  of  Agriculture,  Farmers'  BuUetin'^o.  864,  pp.  38,23  figs,  2  tables.  Washingtoi 
September,  1917. 

The  U.  S.  Department  of  Agriculture  has  just  published  a  revised  ed: 
tionof  the  Farmers'  Bulletin  No.  263,  originally  published  on  July  31st.,  igot 
It  contains  practical  information  for  farmers  who  wish  to  settle  in  the  centi 
and  west  of  the  United  States  where  irrigation  is  essential.  Besides  gene 
ral  considerations  on  arid  soils  and  water  supplies  for  irrigation,  the  bulk 
tin  contains  practical  advice  on  selecting  a  farm  under  an  irrigation  systen. 
and  more  detailed  descriptions  of  the  location  and  construction  of  fan 
ditches,  the  preparation  of  the  land  to  be  irrigated,  the  irrigation  of  a  fe\ 
of  the  staple  crops  (alfalfa,  grain,  potatoes,  fruit  trees  and  small  fruits  am 
vegetables),  and  the  amount  of  water  to  be  used. 

Canal  companies  supply  water  to  farmers  by  contract.  Up  to  a  fev 
years  ago  the  prevailing  type  of  contract  was  -one  providing  for  the  sale  o 
a  perpetual  water  right  for  a  given  tract  of  land,  with  an  additional  annua 
charge  for  the  operation  and  maintenance  of  the  canal  system.  This  typ 
is  not  usual  now,  the  most  common  being  the  sale,  with  the  land  to  be  ir 
rigated,  of  rights  which  carry  an  interest  in  the  works  supplying  water,  s( 
that  they  become  the  property  of  the  landowners  when  a  fixed  portion  o 
the  rights  have  been  paid  for.  The  cost  of  building  the  works  is  not  in 
eluded  in  the  purchase  price  of  the  land,  but  is  levied  in  the  form  of  taxes 

The  quantity  of  water  to  be  supplied  by  the  companies  is  fixed  by  con 
tract.  The  most  usual  is  a  stream  of  given  size,  say  i  ctibic  foot  per  seconc 
for  each  80  acres  of  land  to  be  irrigated.  Others  agree  to  supply  enough  t( 
cover  the  land  to  a  given  depth,  say  2  feet,  during  each  season. 

Irrigation  water  may  also  be  obtained  from  the  Government  at  a  sti 
pulated  price  per  acre.  In  this  case  the  water  is  supplied  to  private  land 
owners  through  a  water  users'  association,  in  which  all  the  landowners  withir! 
the  project  become  shareholders.  The  cost  of  a  water  right  under  a  Gov- 
ernment project  varies  from  $25  to  $29  per  acre,  and  is  payable  in  2C 
annual  instalments.  When  the  payments  for  the  water  for  the  major  por-j 
tion  of  the  land  have  been  made,  the  operation  and  management  of  the  ir-j 
rigation  system,  exclusive  of  all  storage  reservoirs,  passes  to  the  owners  01 
the  land  irrigated,  to  be  maintained  and  operated  at  their  expense. 

After  having  discussed  the  construction  of  farm  ditches,  undertaken 
by  the  farmers  themselves,  the  author  gives  the  customary  measurements  of 
ditches,  and,  in  a  series  of  figures,  gives  the  sections  for  specified  ditches.  The 
water  is  controlled  by  means  of  division  boxes,  made  usually,  and  most 
economically,  of  wood.  Stress  is  laid  on  the  necessity  of  avoiding  useless 
loss  of  water,  either  by  faulty  preparation  of  the  soil,  by  carelessness,  or  lack 
of  supervision  in  the  distribution  of  the  water.  Experience  shows  that  the 
great  danger  in  irrigation,  in  all  the  arid  dstricts  of  the  United  States, 
arises  from  the  lack  of  efficient  drainage  of  the  soil.  Where  the  natural 
drainage  is  insufiicient,  the  salts  from  the  sub-soil  accumulate  on  the  surface 
and  soon  make  all  cultivation  impossible.  It  is,  therefore,  under  such 
conditions,  essential  to  have  recourse  to  artificial  drainage,  which  is  almost 
as  expensive  to  instal  as  a  water  suppty. 
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134  -  Irrigation  of  Semiarid  Soils  by  means  of  Wind  Engines,  in  U.  S.  A.  —  See 

No.   20/    of  this  Revieed. 

135  -  Citrus  Irrigation  in  California,  U.  S.  A.  . —  See  No    173  of  this  Review. 

1 36  -  The  Value  of  Coconut  Poonae  as  Manure.  —  b.\mber,  m.  k.,  in  Department  of  Agri-  manures 

culture,    Ceylon,    Leaflet  No.    i,    p.    i,    Ceylon,  1917.  \nd  manuring 

Owing  to  the  difficulty  of  freight  and  consequent  lower  demand,  the 
price  of  coconut  poonae  (native  coprah  cake)  in  Ceylon  has  fallen  consider- 
ably, and  the  question  of  its  use  as  a  manure  instead  of  a  food  has  arisen. 
Analysis  showed  it  to  contain  the  following  percentages  of  manurial  ele- 
ments :  — 

Nitrogen 3.33  % 

Phosphoric  acid        1.47 

Potash 1.29 

lyime 0.00 

Soda  (as  salt) 1.17 

If  coconut  poonae  is  compared  with  other  cakes  now  used  as  manure, 
it  is  seen  that,  for  the  same  quantity  of  nitrogen :  — 

to  100  lbs.  groiindniit  cake  correspond  210  lbs.  coconut  poonae. 

»       »      »     castor  cak^  No.  i         »          150  »            »              »' 

I)        »      »            »          »     No.  2          •!          135  ■'           »              » 

»       »      »    rape  cake                        »         120  >■           »             »                 • 

For  this  reason,  in  spite  of  its  high  food  value,  and  considering  that  it 
is  liable  to  become  rancid  on  keeping  unless  very  thoroughly  dried,  it  is 
advisable,  under  present  conditions,  to  use  poonae  as  a  manure  in  the  coun- 
try producing  it. 

137  -  Saltpetre :  Its  Origin  and  Extraction  in  India.  —  Hutchinson,  c.  m.  (imperial 

Agricultural  Bacteriologist),  in  Agricultural  Research  Institute,  Pusa,  Bulletin  No.  68, 

1916,  pp.  24  -|-  IV  plates.  Calcutta,  1917. 

The  author  has  made  a  new  study  of  the  saltpetre  industry  in  India(i) 
and  shows  that,  under  favourable  conditions,  the  prospects  for  an  in- 
creased production  of  Indian  saltpetre  are  very  promising.  The  present 
sources  are  not  f  ull^^  worked  on  account  of  the  primitive  native  methods  and 
the  low  price  of  crude  saltpetre.  In  view  of  the  favourable  soil  and  cli- 
matic conditions  in  Bihar,  artificial  nitre-beds  would  probably  form  a  useful 
added  source  of  saltpetre.  The  present  methods  do  not  allow  all  the  ni- 
trate present  in  the  earth  to  be  extracted. 

It  is,  therefore,  necessary  to  divise  a  new,  practical  method  of  extrac- 
tion, and  to  see  whether  the  efficiency  of  the  method  would  depend  upon  a 
relaxation  or  revision  of  the  restrictions  imposed  by  the  Salt  Department. 
The  present  conditions  of  the  saltpetre  trade  also  demands  examination 
to  determine  whether  a  greater  demand  would  result  from  organised  efforts 
to  improve  these  conditions  by  eliminating  the  middleman  and  standardis- 
ing the  product  itself.  ^ 

(i)  See  B.  19 12,  No.  57;  see  also  Int.  Inst,  of  Agric,  World's  production  and  consumption . 
of  chemical  fertilisers,  2nd.  edition,  1914.  —  World's  production  of  fertilisers  and  of  chemical 
substances  for  agricultural  use.     (Ed.). 
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138  -  Inventory  of  Seeds  and  Plants  Imported  by  the  Office  of  Foreign  Seed  and  Plant 
Introduction  During  the  Period  from  April  1  to  June  30, 1914  (i).  —  u.  S.  Depart- 
ment of  A'ificulture,  Bureau  oi  PUiiU  Indusfry,  Inventory  No.  3g,  pp.  1S3  +  X  plates.  Wash- 
ington, 191 7. 

This  inventory  describes  or  lists  1019  recently  imported  plants,  many 
of  which  were  acquired  by  exchange  with  o-fficial  institutions  or  private  experi- 
menters.    Among  the  most  important  ma.y  be  mentioned  :  — 

Cereals.  —  The  two  principal  rice  vareties  of  Tarragona,  Spain 
(Nos.  37696  and  37697) ;  a  collection  of  South  African  wheats  (Nos.  38618 
to  38  631),  including  the  best  Boer  varieties  adapted  to  the  poor,  unmanured 
lands  of  that  district ;  11  varieties  of  wheat  (Nos.  38  343  to  38  353) 
have  been  developed  by  the  wheat  breeders  of  the  Department  of  Agri- 
culture of  New  South  Wales  and  are  considered  worthy  of  trial  in  the  south- 
west of  the  United  States  ;  a  selected  Danish  2-rowed  barley  ((No.  37  706) 
and  a  6-rowed  variet}'-  (No.  37  707),  showing  peculiar  resistance  to  smut 
{Ustilago  Hordei  and  U.  niida)  and  leaf -spot  {Septoria  graminum),  and 
a  good  quality,  3'ellow  spring  oat  (No.  37  708),  selected  by  the  Royal 
Danish  Agricultural  Society  of  Copenhagen  ;  the  dwarf  Black  Grushevsk 
sorghum  (No.  37  733)  from  the  farm  of  the  Grand  Duke  Nicholas  in  the  Eka- 
terinoslav  Province  of  Russia ,  which  is  distinguished  b^'  early  maturity,  even 
in  very  cold  summers,  and  is  the  best  yielder  of  20  varieties  tested  there  ; 
a  variety  of  maize  (No.  38544)  grown  by  the  Panetes  Indians  of  the  Upper 
Gy  Parana  (Machabo)  River  of  Brazil. 

Forage  crops.  —  The  most  remarkable  is  Merremia  hederacea 
(No.  38  647),  a  creeping  plant  of  the  convolvulus  family  from  the  Island  of 
Guam  ;  stock  prefer  it  to  any  of  the  other  forage  plants  of  the  island  and  it 
may  be  grazed  all  the  year  round  ;  59  wild  or  cultivated  forage  grasses  from 
Brazil  (Nos.  37  983  to  38  041) ;  the  Apitrefle,  or  bee  clover  (No.  37937)  fro^i 
Prof.  G.  Martinet  of  I,ausanne,  Svvitzerland,  a  variety  of  red  clover  with 
shortened,  more  open  flowers,  which  enable  the  bees  to  collect  the  honey  with 
greater  ease  ;  2  annual  species  of  clover  from  Budapest,  Trifolium  angulatum 
and  T.  parviflorum  (Nos.  37  681  and  37  682),  which  remain  dwarf  in  dry 
years,  serving  as  pasturage,  but  grow  high  enough  for  ha.y  in  wet  spots 
or  in  wet  years  ;  a  wild  type  of  Kentish  white  clover  {Trifolium  repens) 
(No.  38  579),  which  experiments  at  Armstrong  College,  Cockle  Park,  England, 
have  shown  to  be  superior  to  Dutch  clovei  (2)  ;  many  hardy  varieties  of 
sugar  cane  (Nos.  38  257  and  38  332),  from  Chengchow  and  Kaifeng,  in  Honan 
Province,  which  might  be  grown  above  the  natural  cane  belt  in  the  South 
of  the  United  States  and  be  useful  for  fodder,  if  not  for  syrup  production  ; 
a  very  early-ripening  Italian  r3^e-grass  {Lolium  multiflorum)  (No.  37  709), 
a  meadow  fescue  {Festuca  elatior)  (No.  37  710),  very  resistant  to  rust  {Puc- 
cinia)  and  an  orchaid-grass  {Dactylis  glomerata  sub-variety^  "  Olsgaard  ") 
(No.  37  711)  all  selected  by  the  Royal  Agricultural  Society  of  Denmark  ; 
the  Jua  tree  (Ziziphus  foazei^)  (No.  37  923)  from  Joazeiro,  Brazil,  the  fruit 
and  leaves  of  which  are  used  as  food  for  stock. 


(i)  See  R.   Dec.  1917,  No.  1129  [Ed.)   —  (2)  See  R.   Sept.  1917.  ^'o.  814.  {Ed. 
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Fibre  plants.  —  Caroa  {Neoglaziovia  variegata)  from  Joazeiro 
(No.  37  705),  a  wild  Bromeliaceae  growing  on  the  Sao  Francisco  River,  used 
by  the  native  for  ropes  ;  the  piassava  palm  {Attalea  funifera)  from  Bahia 
(No.  37  868),  from  the  fibre  of  which  excellent  brooms  and  brushes  are 
made,  while  buttons  are  manufactured  from  the  hard  nuts. 

Oil- YIELDING  PLANTS.  —  Ngart  {Pliikenetia  conophora)  (No.  38644), 
a  creeping  Euphorbia ceae,  cultivated  throughout  the  Ossidinge  district 
(Cameroons).  The  thin-shelled  nut  contains  a  hard  oily  kernel.  Experiments 
have  shown  that  neither  the  kernel  nor  the  oil  contain  harmful  substances. 
The  kernels,  without  the  shells,  weigh  4  or  5  grams  and  give  53.8  %  of 
a  drying  oil,  resembling  linseed  oil,  and  used  by  the  natives.  ^The  fatty 
residue  contains  45.6  %  of  protein. 

The  characteristics  of  ngart  oil  are:  — 

Specific  weight  at  i7.5"C.  — 0.934 

Congealing  point  —  SS'C 

Iodine  number  of  the  oil  177-3 

Iodine  number  of  the  tree  fatty  acid.s  187.4 

Saponification  number  192 

Refractive  index  at  17.3"  C.  — 1.4830 
(Krause  and  Diesselhorst,  Tropenpflanzef,  Vol.  XIII,  p.  282,  1909). 

From  the  leaves  of  the  carnauba  wax  palm  {Copernicia  cerifera) 
(No.  37  866),  imported  from  Joazeiro,  is  obtained  a  wax  that  was  formerly 
used  for  phonograph  records.  Its  fruit  is  an  excellent  food  for  pigs,  and 
it  should  not  be  impossible  to  plant  groves  of  these  palms  for  hog  pasturage. 

Gum  PLANTS.  —  The  true  gum-arabic  acacia  {Acacia  verek)  (No.  38  524), 
from  Khartoum,  may  be  capable  of  acclimatisation  in  the  south-western 
desert  district  of  the  United  States. 

Drink;- YIELDING  plants.  —  Chici  {Salvia  sp.)  (No.  38  048),  from  Za- 
cuapam,  Huatusco,  Vera  Cruz,  Mexico  ;  the  seeds  are  put  in  water,  where 
the}^  .swell  and  soften,  mixed  with  sugar  and  red  wine,  and  used  as  a  drink; 
Ava  or  Kava  {Piper  methysticum  (No.  38  291),  from  Pago  Pago,  American 
Samoa,  used  as  a  drink. 

Vegetables.  —  Many  interesting  species  have  been  imported.  A  new 
variety  of  roselle  {Hibiscus  sabdariffa)  (No.  37  698),  called  "  Temprano  ", 
created  at  the  I^amoa  Experiment  Station,  Philippine  Islands,  is  a  sport 
from  the  "  Victor  "  variety,  ripening  20  days  earlier  ;  it  may  be  grown  for 
jelly  further  north  than  the  Victor  can  be  grown;  a  cucumber  (No.  37  700) 
introduced  into  the  Philippines  from  Seharunpur,  India,  has  shown  resistance 
to  insect  attack  and  is  proving  one  of  the  best  varieties  for  cultivation  in 
the  tropics  ;  a  hybrid  between  thousand  headed  kale  and  kolh-rabi,  obtained 
by  E.  Webb  and  Sons,  Wordsley,  England ;  it  has  a  thickened  stem  growing 
5  feet  high,  which  is  suitable  for  forage  during  the  winter ;  a  Chinese  ginger 
{Zinziber  officinale)  (No.  38  180)  from  Feichang,  Shantung,  the  candied  rhi- 
zomes of  which  are  shipped  in  large  quantities  to  the  United  States ;  5  va- 
rieties (Nos.  38  356  to  38  360)  of  the  very  best  starch,  table  and  feeding  po- 
tatoes of  Polish  origin,  produced  by  M.  Henry  Dotowski  ;  the  New  Era 
potato,  (No.  37  947),   said  not  to  be  affected    by  potato  blight  {Phytoph- 
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thora  infestans),  has  been  obtained  from  New  Zealand  ;  a  variety  of  the  yam- 
pee  yam  {Dioscorea  alata)  (No.  37  943),  produced  at  Avon  Park,  Fla.,  de- 
serves serious  study  as  it  does  well  in  very  light  sandy  and  rocky  soil 
where  potatoes  will  not  grow ;  from  Coban,  Guatemala,  have  been  import- 
ed seeds  of  the  pacaya  salad  palm  {Chamaedorea  sp.)  (Nos.  38403  and  38  404) 
which,  after  3  or  4  years,  produces  from  4  to  6  fleshy  inflorescences  about 
■the  size  of  ears  of  maize  which,  when  cooked,  make  a  delicate  salad;  it 
is  believed  that  this  species  will  grow  in  southern  Florida. 

Fruit  trees.  —  Galo  {Anacolosa  htzoniensisi<.  (No.  38  395),  from  the 
mountains  of  Cavite  (Philippines)  with  a  kernel  having  the  flavour  of  maize  ; 
K'uei  li  tzu  (No.  ^y  799)  a  superior  large-fruited  form  of  the  blight-resistant 
Chinese  chestnut  {Castanea  mollissima),  introduced  from  Sianfu,  Shansi  ; 
24  new  varieties  of  oriental  persimmon  {Diospyros  Kaki),  11  of  which  come 
from  Tongjapu  (Nos.  37648  to  37  658),  including  an  especially  valuable 
variety  for  drying  purposes;  an  improved  variety  of  Diospyros  lotus 
(No.  37  811)  used  for  stocks  in  the  loess  table-lands,  which  are  very  dr}^  and 
alkaline  ;  5  new  forms  of  persimmon  from  Shansi  province  (Nos.  37  661 
to  37  665)  ;  the  salt -bag  persimmon  and  honey-pot  persimmon  (Nos.  ^y  672 
and  ^y  678),  the  latter  a  prolific  and  showy  bearer  of  fruit  no  larger  than  a 
cherry ;  both  were  imported  from  Shansi ;  5  varieties  from  Shantung 
(Nos.  37  948  to  ^y  952),  one  of  which  is  eaten  pickled  in  brine ;  a  staminate 
variety  (No.  38  482),  found  in  Bermuda,  valuable  as  a  polleniser.  The  im- 
portance of  finding  a  pear  resistant  to  blight  {Bacillus  amylovorus)  induced 
Mr.  Meyer  to  continue  his  search  for  a  better  flavoured  melting  Chinese  pear; 
from  Shansi,  Honan  and  Shantung  he  sent  15  varieties  of  more  or  less  prom- 
ise for  breeding  purposes  (Nos.  38  240,  to  38  242,  38  262  to  38  271,  38  277 
and  38  278 ;  the  Rev.  Hugh.  W.  White  sent  from  Yencheng,  Kiangsu,  the 
Tangshan  pear  (No.  37  982),  the  only  sweet,  juicy  pear  with  a  w^oody  taste 
he  has  seen  ;  an  apricot  variety  (No.  37  744)  from  the  Dakhleh  Oasis  of  Egypt, 
capable  of  resisting  an  annual  temperature  of  75°  and  monthly  averages  of 
90°  F.  ;  from  Shansi  were  received  14  varieties  of  Chinese  jujube  [Ziziphus 
Jujuba)  (Nos.  38  243  to  38  247,  38  249  to  38  253  and  38  258  to  38  261), 
some  with  fruit  as  large,  or  larger,  than  hens'  eggs,  being  more  like  small 
pears  ;  they  may  be  eaten  fresh,  cooked  in  various  ways  or  preserved  with 
honey,  sugar,  etc. ;  a  variety  of  Chinese  haw  {Crataegus  pinnatifida) 
(No.  ^^  176),  the  red-fleshed,  large  fruit  of  which  will  keep  several  months  ; 
the  Fei  peach  (No.  38  178),  considered  the  best  in  China  on  account  of  its 
size,  lateness  (middle  of  October),  good  shipping  qualities  and  aromatic 
flavour  ;  from  Rio  de  Janeiro  and  Bahia,  Brazil,  came  scions  from  24  navel 
oranges,  selected  on  account  of  their  high  yield,  imiformity  of  fruit,  sweet- 
ness, vigour,  absence  of  spines  and  tendency  to  bear  throughout  the  year; 
the  Selecta  orange  (Nos.  37  796  and  37  840  to  37  842)  ;  the  pear  orange 
(Nos.  37  797  and  37  843)  ;  the  bitter  orange,  laranja  da  terra  (No.  37  775)  ; 
the  seedy  sweet  orange,  laranya  da  china  (No.  37  776)  ;  the  last  two  are  used 
as  stocks  for  the  navel  orange  ;  the  lime  orange  (No.  37  784),  witli  a  flavour 
intermediate  to  that  of  the  orange  and  the  lime  ;  a  much  esteemed  orange- 
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ade  is  mads  from  it  (a  typical  fruit,  weighs  350  grams  and  gives  125  cc. 
of  juice). 

A  Nakon  Chaisri  seedless  Siamese  pummelo  (No,  37  724)  from  Bangkok ; 
the  alamoen  from  Surinam  (No.  37  804),  a  superior  variety  of  grapefruit  ; 
the  desert  kumquat  {Eremocitrus  glauca)  (No.  37  712)  and  Atalantia  mo- 
nophylla  (No.  38  511),  from  India  and  Ceylon ;  from  Cavite  province,  Eupho- 
ria cinerea  (No.  38  374),  a  remarkably  sweet  Sapindaceae  ;  from  Coban, 
4  varieties  (Nos.  38478  to  38481)  of  injerto  {AcradeJplia  viridis) ;  from 
Guatemala,  the  pitaya  {Cereus  triangularis)  (No.  38  601),  a  pleasant  flavour- 
ed, deep-purple  fruit  produced  by  an  epiphytic  Cereus  ;  from  Cuba,  rare  spe- 
cies of  Anacardium  excelsium  (No.  38  209) ;  from  Rio  de  Janeiro  the  "fruta 
de  condesa"  {Rollinia  deliciesa)  (No.  38171) ;  the  guabiroba  [Campomanesia 
fenzliana)  (No.  37  834),  whose  fruit  is  highly  esteemed  for  jellies  ;  "  cambuhy 
da  India"  {Eugenia  campestris)  (No.  37830),  "  cereja  do  Rio  Grande" 
{E.  edulis)  (No.  37  831),  E.  speciosa  (No.  37  832)  ;  Rheedia  brasiliensis  (No. 

37  802)  from  Rio  de  Janeiro  ;  from  Januaria,  the  imbu  {Spondias  tuberosa) 
(Nos.  37  861  to  37  865),  one  of  the  most  popular  fruits  of  the  interior  of  Bra- 
zil. To  the  collection  of  subtropical  fruit  have  been  added  24  choice  varie- 
ties of  hard-shelled   avocados  {Persea  americana)   (Nos.    38  477,  38  549  to 

38  564,  38  578,  38  581,  38  583,  38  587  and  38  638  to  38  640)  from  the  district 
of  Coban,  Antigua  and  the  city  of  Guatemala,  some  at  an  altitude  of  5000 
feet ;  their  fruit  ripens  late  (winter  and  spring)  and  is  of  good  quality. 

139  -The  Effect  of  Different  Rotation  Systems  and  ot  Fertilizers  on  the  Protein  Con- 
tent of  Oats. —  Thatcher,  R.  W.  and  Arny,  A.  C.,in  the  Journal  of  the  American  Society 
of  A'^ronomy,  Vol.  IX,  No.  7,  p.  344-348.     Washington,  D.  C,  October  22,  1917. 
The  experiments  described  were  carried  out  at  the  Minnesota  Agricul- 
tural Experiment  Station. 

Work  on  the  influence  of  various  fertilisers  on  the  composition  of  oat 
grains  has  already  been  published  (i),  but  it  has  rarely  been  carried  out  over 
more  than  one  season,  and  the  results  are  often  inconclusive. 


(i)  Woods,  C.  D.  (Effects  of  Different  Fertilizers  upon  the  Composition  of  Oats  and 
Straw,  Connecticut  Storrs  Agricultural  Experiment  Station  Report  for  1892,  pp.  47-56),  found  an 
apparent  increase  in  protein  content  of  both  straw  and  grain  in  proportion  to  the  quantity  of 
nitrogen  applied  in  the  fertiliser. 

Weibull,M.  (Cooperative  Fertilizei  Experiments  in  Malmohus  County,  Sweden,  1902  ; 
Abstract  in  ihe  Experiment  Stateon  Record,  Vol.  XV,  p.  570,  1903),  us'ng  the  compos' tion  of  the 
crop  as  an  index  for  the  fertiliser  requirement  of  the  soil,  concluded  that,  since  there  was  a 
slightly  increased  percentage  of  nitrogen  in  the  grain  and  of  potash  in  the  straw  from  plots 
fertilised  with  these  elements,  and  no  consistent  increase  of  phosphoric  acid  in  grain  from  plots 
treated  with  phosphate  fertilisers,  the  soils  were  in  need  ot  nitrogen  and  potassium,  but  not 
of  phosphorus. 

PiNGREE,  M.  H.  (The  Influence  of  Nitrogenous,  Phosphatic  and  Potassic  Fertilisers  upon 
the  Percentage  of  Nitrogen  and  Mineral  Constituents  of  the  Oat  Plant,  Pennsylvania  Agri- 
culturat  Experiment  Station  Report,  1906,  pp.  43-53),  as  a  result  of  studies  on  oats  in  1904,  found 
that  when  nitrogen  was  applied  alone  there  was  a  larger  proportion  of  protein  in  the  dry  matter 
of  the  whole  plant  than  when  any  other  fertiliser  was  xised.  The  proportion  of  protein  was 
distinctly  less  on  the  unfertilised  plot,  still  lower  when  potassium  alone  was  used,  and  lowest 
of  all  when  phosphoric  acid  was  applied,  even  in  a  complete  fertiliser. 
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In  the  studies  described  the  samples  analysed  were  taken  from  soil  ii 
which  there  was  regular  rotation,  and,  consequently,  from  different  plot; 
each  season.  The  possibility  of  the  effects  being  due  to  soil  difference 
or  to  accumulations  from  previous  soil  treatments  was  thus  reduced  to  i 
minimum.  The  same  variety  of  oats  was  used  in  all  the  experiments  ;  th« 
rate  and  date  of  sowing,  method  of  harvesting,  etc.,  were  identical  eacl 
year.     The  methods  of  rotation  and  fertilisation  were  as  follows  : 

Rotation  plots.  —  Continuous  Oats.  —  This  plot  was  sown  wth  oats  each  spring  fron 
1909  onwards.  Manure  was  applied  at  the  rate  of  6  tons  per  acre  in  the  autumn  of  every  third 
year;  the  last  application  was  in  1915. 

Two-year  rotation  ;  oats  and  wheat  or  oats  and  maize.  — :-  The  method  was  the  same  as  foi] 
continuous  oats. 

Three-year  rotation ;  no  manure,  maize,  oats  and  clover.  Model  rotation.  —  The  sami 
treatment  as  in  the  previous  case,  except  that,  for  Model  rotation,  manure  was  applied  the 
autumn  before  the  planting  of  maiz^  at  the  rate  of  6  tons  per  acre. 

Four  year  rotation  :  maize,  oafs,  wheat,  clover.  —  In  the  autumn  preceding  the  maize,  8  tons 
per  acre  of  manure  were  applied. 

Five-year  rotation  :  maize,  oats,  wheat ,  clover ,  timothy  hdy.  —  In  the  autumn  preceding  the 
maize,  10  tons  per  acre  of  manure  were  applied. 

Fertiliser  plots.  —  On  all  these  plots  there  was  a  three-year  rotation  of  maize,  oats 
and  clover.    The  fertilisers  were  applied  annually,  each  one  separately.    The  phosphates  and 
potash  were  applied  at  sowing  time,  the  nitrate  after  the  grain  and  maize  were  up.     The  kinds! 
and  quantities  used  were  as  follows  : 

Commercial  fertiliser  only.  —  When  the  seed  bed  was  prepared  250  lbs.  of  acid  phos- 
phate and  100  lbs.  of  muriate  of  potash  per  acre  were  applied,  half  to  the  oats  and  half  to  the 


Tretiakow,S.  S.  F.  (Influence  of  Mode  of  Cultivation  on  the  Chemical  Composition  of 
Cereals  ;  Abstract  in  Experiment  Station  Record,  Vol.  XXXIV,  p.  230,  191 6),  found  that  barn- 
yard manure  increased  the  protein  content  of  oats  from  11.38  to  12.81  %. 

LiPMAN,  J.  G.  (The  Associative  Growth  of  Legumes  and  Non- legumes,  New  Jersey  A^ri- 
ciUtural  Experiment  Station,  Bulletin  253, 1912),  studied  the  effect  of  potassium  sulphate  and  of 
sodium  nitrate  on  oats  grown  alone  and  with  peas ,  in  large  galvanised  iron  cylinders  in  the  field 
and  is  pots  in  the  greenhouse,  and  on  other  legume  and  non- legume  combinations.  He  con- 
cluded that : 

i)  Under  favourable  conditions  non- legumes  associated  with  legumes  may  secure  large 
amounts  of  nitrogen  from  them,  even  thought  this  may  not  be  shown  by  an  increased  pro- 
portion of  nitrogen  in  the  dry  matter  of  the  non-legume ;  2)  when  sodium  nitrate  is  applied 
to  such  crop  mixtures,  the  non-legumes  gain  an  advantage  in  the, competition  for  moisture, 
light  and  plant-food,  and  the  growth  of  the  legume  suffers.  The  legume  contains  not  only 
less  dry  matter  and  nitrogen,  but  may  also  contain  a  smaller  proportion  of  nitrogen  in  the 
dry  matter. 

Lyon,  T.  L-  and  Bizzell,  J.  A.  (A  Heretofore  Annoted  Benefit  from  the  Growth  of  Le- 
gumes, New  York  {Cornell)  Agricultural  Experiment  Station,  Bulletin  294,  191.1),  noted  an 
increased  protein  content  in  timothy  when  grown  with  alfalfa  or  clover,  and  of  oats  when 
grown  with  peas,  as  compared  with  that  of  the  grass  or  cereal  when  grown  alone  on  adjacent 
plots  in  the  same  season. 

None  of  these  studies  deal  with  the  effect  of  a  legume  in  the  rotation  upon  the  protein  con- 
tent of  the  crops  grown  in  the  intervening  years,  and  the  work  described  in  the  paper  under 
review  seems  to   be   the  first   on   this  subject. 
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maize.     After  the  grain  was  up  300  lbs.  per  aicre  of  nitrate  of  soda  were  applied ,  half  to  each  crop 

Manure  and  commercial  fertiliser.  —  Manure  at  the  rate  of  6  tons  per  acre  ;  commercial 
fertiliser  as  in  the  previous  case. 

Manure  and  nitrate  of  soda.  —  Each  year  6  tons  of  manure  per  acre  were  applied  to  the 
maize,  and,  in  addition,  320  lbs.  per  acre  of  nitrate  of  soda,  half  to  the  oats  and  half  to  the 
maize. 

Manure  and  muriate  of  potash.  —  Each  year  6  tons  per  acre  of  manure  were  applied  to 
the  maize,  and,  in  addition,  200  lbs.  of  niuriate  of  potash  per  acre,  half  to  the  oats  and  half 
to  the  maize. 

Manure  and  raw  rock  phosphate.  —  Each  year  6  tons  of  manure  and  i  000  lbs.  of  raw  rock 
phosphate  per  acre  were  applied  to  the  maize. 

Manure  and  acid  phosphate.  —  Six  tons  of  manure  p6r  acre  were  given  to  the  maize,  and, 
in  addition,  400  lbs.  of  acid  phosphate  per  acre,  half  to  the  oats  and  half  to  the  maize. 

Tables  I  and  II,  which  give  the  results  of  the  analyses  of  the  oats  from 
the  various  plots,  show  a  definite  effect  of  the  rotation  S3^stem  on  the 
.  chemical  composition  of  the  crop.  Short  rotations  without  clover  or  an 
intertilled  crop  requiring  summer  cultivation  of  the  land,  always  gave  oats 
with  a  low  protein  percentage.  The  three-year  rotation  with  clover,  with 
or  without  manure,  and  with  at  least  one  maize  crop  to  provide  summer 
cultivation,  gave,  without  exception,  oats  of  medium  protein  content. 
Longer  rotations,  with  clover,  or  with  clover  and  pasture,  yielded  oats  of 
high  protein  content. 

Table  I.  —  Effect  of  different  rotation  systems  upon  the  -protein  content 
of  oats,  expressed  as  percentage  of  protein  in  the  dry  matter. 


Percentage  of  protein  in  dry  matter 

Rotation 

^lanure  per  acre              ! 

1914 

1915 

1916 

Average 

Continuous  oats 

6 

tons  each  3rd.  year .    . 

12.94 

11.96 

13.02 

13.64 

2  year,  oats  and  wlieat  . 

do. 

12.63 

12.17 

12.73 

13.51 

2  year,  oats  and  maize  . 

do. 

13-25 

11-95 

13-13 

I3.T8 

3  year,  oats,  clover, maiz; 

None  (control) 

14.00 

14.66 

15.46 

14.T1 

3  year,  ojts,  clover,  maizt 

6 

tons  preceding  maize  . 

14.63 

13-45 

14.92 

14.33 

4  year,  wheat,  clover,  mai 

15-25 

15.73 

14.89 

15.39 

ze,  oats 

8 

tons           ■>              » 

3  year,  wheat,  clover,  pas 

15.88 

14.49 

''5-<^5 

15.14 

ture,  maize,  oats  .    .    . 

10  tons          »               ') 

Table  II  shows  a  definite  correlation  between  the  protein  content  of 
the  oat  grain  and  the  fertiliser  treatment.  Plots  receiving  nitrogenous  fer- 
tilisers invariably  produced  grain  with  a  higher  protein  content  than  plots 
receiving  any  other  treatment.  The  single  sample  having  the  highest  per- 
centage of  protein  and  the  highest  average  f or  the  f our-j^ear  period  was  ob- 
tained with  the  use  of  nitrate  of  soda.  The  complete  fertiliser  contained 
enough  readily  available  nitrogen  to  produce  nearly  the  same  effect  upon  the 
composition  of  the  oats  as  the  sodium  ritrate  alone.     The  potash  fertiliser 
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produced  oats  with  a  slightly  lower  protein  content  than  those  from  the  con- 
trol plots  in  every  one  of  the  four  years.  The  phosphate  fertilisers  did  not 
materially  change  the  protein  content  of  the  grain,  which  was  sometimes 
a  little  higher,  sometimes  a  little  lower,  than  that  from  the  control  plots. 
The  average  protein  content  was  practically  identical  in  the  control,  raw 
rock  phosphate  and  acid  phospliate  plots. 

Tabi^E  II.  —  Effect  of  different  fertilisers  upon  the  protein  content  of  oats 
grown  in  a  3  year  rotation  of  oats,  clover,  maize,  expressed  as  percentages 
of  protein  in  the  dry  matter. 


Fertiliser 


Percentage  of  protein  in  dry  matter 


1913 


1914 


1915 


1916 


Average 


None  (control) 

Commercial  only 

Manure    +   commercial     ... 
Manure    —   nitrate  of  soda  .   . 
Manure   +  muriate  of    potash  , 
Manure    +   raw  rock  phospliate 
Manure   +  acid  phosphate .   . 


14-56 

1463 

13.09 

14.92 

16,00 

15-31 

13-57 

16.10 

14-69 

15.00 

15-57 

15.13 

15, 8S 

16.14 

15.80 

13  Si 

14.69 

12.06 

14.06 

14.12 

13-69 

14.06 

14.46 

14-31 

13-94 

15.10 

14.40 

14.30 
15.34 
15.09 
15.74 
13.40 
14.16 
14.44 


140  -  The  Composition  of  Grain  Sorghum  Kernels.  — i^e  clerc,  j.  a.  and  bailey,  i,.  h  ., 

in  the  Journal  of  the  American  Society  of  Agronomy ,  Vol.  IX,  No.  i,pp.  i-x6,  bibliography 
of  7  publications.     Washington,  D.  C,  January,  1917. 

This  paper  gives  the  average  results  of  a  large  number  of  analyses  of 
the  seed  of  grain  sorghums  made  at  the  Office  of  Cereal  Investigations  of 
the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  during 
the  5  years  1908  to  191 2,  from  crops  grown  at  the  Panhandle  of  Texas. 
The  varieties  analysed  were  durra,  durra  kafir,  kafir,  kaoliang,  milo,  broom- 
corn,  shallu.  From  the  data  obtained  interesting  conclusions  were  drawn 
regarding:  —  i)  the  correlation  between  the  various  chemical  and  morpho- 
logical characters  ;  2)  the  influence  of  rain  on  the  quantity  and  quality  of 
the  product. 

A)  CoRREi.ATiON  OF  CHARACTERS.  —  i)  Unlike  wheat,  there  is  no  well- 
defined  relation  between  the  weight  of  1000  grains  of  sorghum  and  the  pro- 
tein content  (see  Table  I).  In  the  milos  alone  there  appears  to  be  a  slight 
tendency  towards  a  positive  correlation,  i.  e.,  the  heaviest  grains  are  those 
richest  in  protein.  In  the  other  varieties  the  correlation  is  inclined  to' be 
negative. 

2)  Low  protein  content  is  usually  accompanied  with  a  high  weight  per 
bushel,  and  a  low  content  in  fibre,  ash  and  pentosans. 

3)  There  is  often  a  correlation  between  large  grains  and  a  low  fibre  con- 
tent ;  large  grains  have  a  relatively  smaller  superficial  area  than  small 
grains,  and  consequently  less  bran,  in  which  the  greater  part  of  the  fibre  is 
found.  With  this  negative  correlation  with  fibre  goes  also  a  negative 
correlation  with  ash. 
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4)  There  is  a  positive  relation  between  the  ash  content  and  the  protein 
and  fibre  content,  but  a  negative  relation  between  the  ash  content  and  the 
weight  of  1000  grains  and  the  weight  per  bushel. 

B)  Influence  of  meteorological  factors.  —  The  vegetative  period, 
from  April  to  ripening,  was  divided  into  three  parts:  —  i)  April  to 
emergence,  2)  emergence  to  heading  ;  3)  heading  to  ripening. 

Table  II  summarises  the  averages  of  the  data  obtained.  The  rainfall 
of  the  second  and  third  periods  did  not  have  any  marked  influence  on  the 
composition  or  yield ;  for  example,  milo,  dwarf  milo,  brown  kaoliang,  black- 
hull  kafir  and  red  kafir  had  a  high  protein  content  in  1909  and  a  low  protein 
content  in  1908,  although  the  rainfall  during  the  second  period  was  prac- 
tically the  same  both  years.  The  same  results  were  obtained  for  the  third 
period.  Nevertheless  there  seems  to  be  a  certain  relation  between  the  har- 
vest and  the  rainfall  during  the  first  period  i.  e.  from  April  to  emergence  and 
also  between  the  harvest  and  total  rainfall. 

^i"-!  The  amount  of  protein  per  acre  is  higher  when  the  rainfall  is  heavier. 
Thus, inigoS  and  1911,  when  there  was  a  copious*rainfall  throughout  the 
vegetative  period  and  during  the  first  period,  the  average  protein  yield  per 
acre  was  from  181. 4  to  245.4  lbs.,  whereas  in  1909,  1910  and  1912,  when  the 
rainfall  was  less,  the  average  protein  yield  varied  between  66.8  and  no. 3 
lbs.  per  acre.  The  same  relations  obser\^ed  for  protein  yield  were  also  ob- 
served for  grain  yield. 

Table  I.  —  Relation  of  protein  content  to  the  other  constituents  of  sorghum. 


Variety 


5 
$ 

<3 

S 

0.S 

% 

% 

0/ 
/o 

% 

% 

% 

gram. 

Weight 

per 
bushel 

lbs 


Milo  : 
Protein  less  than   10.75  %  . 
Protein  more  than  13.70  % 

Dwarf  Milo  : 
Protein  less  than  9.62  %     . 
Protein  more  than  13.50  % 

\Brown  Kaoliang,  : 

I     Protein  less   than   11.50% 

I     Protein  more  than   14.70% 

'Blaekhull  Kafir  : 


7o 


Protein  more  than  15.20   %. 

Red  Kafir  : 

Protein  less  than   11.20  %. 
Protein  more  than   13.70  % 

Durra  and  Durra-Kafir  : 
Protein  less    than  12.46  % 
Protein  more  than  14.60  % 


10.69 

13-75 

9.36 
9.25 

1.59 

1.66 

3-27 
3.08 

1-43 
1-50 

73-69 
70.76 

34-9 
36.1 

9-56 
13-56 

9.48 
9.57 

1.54 
1.67 

.3-37 
3,23 

1-39 
1-53 

74-65 
70.48 

29.8 
32.1 

11.49 
14-75 

9.35 
9.88 

1.84 
1-95 

4.17 
4.07 

1.27 
1-50 

71.96 
67.94 

19.0 
177 

12.56 

15-25 

9.45 

9.60 

i  66 

I '.85 

3-53 
3-44 

1.58 

1-57 

71-30 
68,22 

23-1 

20.8 

II. 13 
13-75 

9.92 
9.82 

1.60 
1-79 

3-12 

3.22 

1.44 
1.46 

72.80 
69.96 

21.5 
20.5 

11.90 

15.08 

9.55 
9.08 

1.87 
1-95 

3-57 
3.58 

1.39 
1.63 

24.4 
237 

58.2 
58.1 


58.8 

57-7 

56.7 
55-2 

58.7 
58.1 

58.6 
57-9 

57-9 
55-5 
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Table  II.  —  Influence  of  rainfall  on  the  protein  yield  and  the  grain  yield 

{averages) . 


Rainfall 

Protein 

Yeld  of  grain 
per  acre 

Yeld 
of  protein 

Year 

Total  April 

April 

Emergence 

Heading 

% 

to  ripening. 

to  emergence 

to   ripening 

to  ripening 

lbs. 

per  acre 

inches 

inches 

inches 

inches 

lbs. 

1908  ,     . 

12.05 

16.24 

542 

8.27 

3.81 

2  041 

245.4 

1909  .     . 

-^555 

12,77 

1.65 

8.84 

2.80 

493 

66.8 

1910   .    . 

13,57 

10.04 

3.44 

5-49 

2.74 

680 

91. 1     - 

1911    .     . 

11,71 

16.44 

8.30 

4,68 

2.52 

1568 

181. 1 

1912   .     . 

13-96 

10.68 

2.17 

6.06 

2.84 

705 

no. 3 

141  -  The  Action  of  the  Constituents  of  the  Ash  on  the  Life  of  Plants.  —  Egorov,  m  , 

u\:  I  Mypuajlo  OnbtmiHOU  AzpOHOJtiu  {Journal  Of  Experitnenial  Ai^riciiltiDe), 
VoL  XVI,  Pt.  4,  pp.  270-280.  Petrograd,  1915.  —II.  Ibid.,  Vol.  XVIII,  Pt.  i,  pp.  1-13  -f 
2    figs.   igi-. 

I.  —  The  direct  cause  of  the  ripening  of  Cramineae,  shown  by  the  yellow -| 
.  ing  of  the  plant,  is  the  migration  of  large  quantities  of  magnesium  to  the  seeds! 

where  it  becomes  fixed.  In  support  of  this  hypothesis  the  author  quotes  the! 
work  of  Arendt  and  of  Willstatter  (i),  and  describes  his  own  experi-' 
ments  on  oats,  with  and  without  castration,  in  which  a  chemical  and  mor-j 
phological  examination  showed  that,  towards  the  period  of  ripening,  cas- 
trated oats  remain  green.  This  is  probably  due  to  the  fact  that  the  mag- 
nesium does  not  leave  the  circle  of  the  vital  functions  of  the  plant,  so  that 
there  is  no  visible  decrease  in  chlorophyll. 

If  later  experiments  confirm  this  hypothesis  of  the  action  of  magnesium 
in  the  ripening  of  oats,  it  may  be  possible  to  solve  the  more  important  prob- 
lem of  why  annual  plants  are  only  annual  and  not  perennial. 

II.  —  The  action  of  the  constituents  of  the  ash  on  the  life  of  plants  is 
not  sufficiently  well  known,  and  this  second  study  is  only  an  attempt  to 
ascertain  some  specific  properties  of  potassium.  The  experiment  carried 
out  by  the  author  with  young  maize  plants  and  a  full-grown  barley  plant 
proves  that,  contrary  to  Stoklasa's  thesis,  the  synthesis  of  the  organic  sub- 
stance which  takes  place  in  the  plant  is  not  modified  in  ratio  to  the  decrease 
of  potassium  oxide  in  the  food.  This  modificatioit  is  not  sufficiently  great 
to  inhibit  more  or  less  the  vegetative  life  of  the  plant  (with  regard  to  the 
amount  of  potash),  but  one  function  (perhaps  even  a  series  of  functions)  is 
essentially  disturbed  by  a  decrease  of  potash  in  the  food  ;  this  function  is 
the  filling,  or  rather  the  emptying,  of  the  grains  of  carbohydrates.  In  other 
words,  the  decrease  of  potash  in  the  food  results  immediately  in  the  transition 
of  the  carbohydrates  from  the  organs  in  which  their  synthesis  takes  place 
to  the  parts  where  they  accumulate  temporarily.     This  fact  accords  with 


(i)  Willstatter,  LTntersuchmigen   fiber   Chlorophj'll,  1013. 
Versuchs'Stationen.,  I,  1859.  [Ed] 


Arendt,    Landwirtsch. 
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the  previous  observations  of  M.  Arendt,  according  to  which  a  small 
amount  of  potassium  oxide  remains  in  the  grain,  while  the  greater  part,  on 
the  one  hand,  accumulates,  after  having  fulfilled  its  functions,  in  other  parts 
of  the  plant,  and,  on  the  other  hand,  passes  into  the  soil  or  nutritive  solution. 

142  -  The  Effect  of  Greenhouse  Temperatures  on  the  Growth  of  Cereals.— hutcheson, 

T.  B.  and  Quantz,  K.  E.,  in  the  Journal,  of  the  American  Society  of  Agronomy,  Vol.  IX, 
No.  I,  pp.  17-21,  I  fig.,  2  plates.  Washington,  D.  C,  January,  igi7. 
The  results  are  given  of  studies  on  the  effect  of  different  temperatures 
on  the  growth  of  wheat,  oats,  barley  and  rye  from  the  date  of  sowing,  De- 
cember 21,  1915,  till  May  27,  1916,  when  the  experiment  was  discontinued 
owing  to  the  extreme  heat  in  the  houses.  Four  temperatures  were  chosen 
and  kept  constant,  so  far  as  possible,  throughout  the  experiment :  75°F., 
650F.,  620F.  and  580F.  The  appended  Table  shows  that  the  temperature 
has  a  considerable  influence  on  the  periods  of  heading,  flowering  and  ri- 
pening of  the  different  varieties.  The  order  of  maturity  was  sometimes 
almost  reversed  ;  thus  at  750F.  oats  headed  first,  at  580F.  rye  was  the  first 
to  head  and  oats  came  last.  The  Table  also  gives  the  number  of  tillers  and 
heads  for  each  plant  and  the  average  length  of  the  culms  and  heads. 

Data  on  the  growth  of  wheat,  oats,  barley  and  rye  in  greenhouses 
kept  at  various  temperatures. 


813 


Dates 


Number  per  plant    |  [Average  length,  inches 


Emergence 


Heading 


Flowering 


Ripening  Tillers 


Heads      1     Culms 


Heads 


75° 

Dec. 

28 

65° 

id. 

62° 

Id. 

•58" 

Dec. 

31 

7.5° 

Dec.  29 

65° 

id. 

62" 

id. 

580 

Dec.  31 

75" 

Dec.  29 

65" 

id. 

62" 

id. 

580 

Dec.   31 

May   10  27 

May  15      , 
Apr.  26 
May     2 


Apr.  17 

id. 

Apr.  25 

Mav  1 


May  25 
May  16 
Mav     2 


Miy   13-27 
May  20 
29 
3 


Apr. 
May 


Wheat. 


May   29 


8.75 

0.87 

35-05 

8.00 

1-75 

31.48 

5.37 

3.00 

1     4505 

1.25 

1. 12 

36.74 

Apr.   26 

Mav  24-27 

9.00 

4.62 

30.46 

id. 

id. 

5.62 

350 

32.12 

Apr.   29 

May  27 

3-37 

2.00 

1     34-54 

May      5 

1.50 

1.29 

30.46 

4.24 
3-28 
4-38 
3,68 


7-13 

8-75 
8.00 
7.70 


Barley. 

48.25 

May   26 

23-87 

-   — 

May   17 

8.00 

1. 12 

21.29 

vlay     5 

— 

1.75 

1.75 

1 

23.42 

2.00 

2.38 


Rye. 

75° 
65° 

62" 

580 

Dec.   28 

id. 

id. 
Dec.   3 1 

Apr.25-May27 
Apr.  29 
Apr.    18 
Apr.    17 

May     3-27 
May      I 
Apr.   25 
May     2 

May  27 

29.23 
5.00 

5-37 
il        I.oo 

il 

1. 12 

I  62 
3.00 
I.oo 

31.30 
40.65 

i    45.05 

60.31 

4.64 
425 

4.38 

4. 88 
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The  most  interesting  results  may  be  summarised  as  follows.  — 

i)  A  cool  temperature  produces  earlier  maturity,  except  in  the  case 
of  oats  ;  a  high  temperature  stimulates  a  rank  growth  of  tillers,  thus  wast- 
ing energy  needed  for  the  formation  of  the  heads. 

2)  The  cereal  most  susceptible  to  heat  is  barley,  which  produces  a 
great  number  of  tillers  which  do  not  head.  Wheat  and  rye  also  suffeJ 
considerably,  but  less  than  barley.     Oats  suffer  very  little. 

3)  The  grain  yield  is  highest  for  the  plants  grown  at  cool  tempera-, 
tures,  except  in  the  case  of  oats,  which  shows  no  difference  in  this  respect. 

143  -  The  Selection  of  Cereals  in  Sweden  and  the  Increased  Production  thus  Caused. 

—  NiLSSON,  N.  HJALMAR  (lyCcture  and  rejiort  read  before  the  Swedish  Seed  Societj-  in 
1917),  Sveriges  Utsddesfdyenings  Tidskrift,  YearXXVII,  Pt.  4,  pp.  172-203, 14  tables,  5  fiijs. 
Malmo,  191 7. 

Already  before  MendeIv's  theory,  taken  up  anew  by  De  VriES,  Cor- 
RENS,  TsCHERMAK,  had  given  a  new  impulse  to  the  improvement  of  culti- 
vated plants  by  selection  and  hybridisation.  Prof.  Nii^sson  Ehee,  in  his 
work  on  hybridisation  at  Svalof,  has  admitted  clearly  the  existence  of  heredi-| 
tary  units  which  are  transmitted  integrally  and  independently  of  each| 
other,  and  from  1900  onwards,  in  his  selection  experiments  by  pure  lines,] 
he  applied  the  methods  and  conceptions  enunciated  by  Johannsen.         j 

It  was  from  igoo  that  the  activity  of  the  Experiment  Station  of  Svalof! 
working  on  a  modern  scientific  basis,  and  following  a  well-defined,  practical; 
aim,  began  to  have  a  definite  influence  on  the  agricultural  development  of! 
Sweden,  with  excellent  effects,   especially  on  the  cultivation  of  cereals.j 

It  is  known  that  the  productivity  of  a  given  plant  varies  from  one  lo-^ 
cality  to  another,  according  to  the  special  environmental  conditions.  Thus^l 
a  wheat  giving  a  good  yield  in  England  may,  on  account  of  its  slight  resist-! 
ance  to  cold,  give  very  bad  results  in  Sweden ;  such  is  the  case  of  Square- 
head wheat.  The  selector,  therefore,  aims  above  §11  at  uniting  in  one  inai- 
vidual  the  characters  high  intrinsic  yield  and  resistance  to  the  most  unfavour- 
able meteorological  factor  or  phenomenon  in  a  given  district.  For  this  rea- 
son were  established  branch  Stations,  each  with  their  own  experimental 
fields,  to  complete  and  extend  the  activity  of  the  main  Station  at  Svalof 
by  forming  centres  of  study  in  distinct  districts  differing  from  an  agro- 
geological  and  meteorological  point  of  view,  such  as  Ultana,  I^ulea,  Lin- 
koping  (Westgota),  etc. 

Resistance  to  cold  is  the  most  indispensable  quality  for  every  cereal  in 
the  south  as  well  as  in  the  north  of  Scandinavia.  Moreover,  certain  districts 
in  the  east  of  Sweden  have  so  little  rain  in  spring  that  it  is  also  necessary  to 
introduce  drought  resistant  varieties.  Finally,  in  Svealand,  the  fertility 
of  the  soil  causes  such  a  rapid  and  rank  growth  of  the  culms  that  varieties 
very  resistant  to  lodging  are  essential. 

It  has  thus  been  possible  to  create,  among  the  different  varieties  of 
cereals,  various  types,  all  of  which  are  good  producers  and  adapted  to  differ- 
ent and  well-defined  meteorological  and  agrogeological  conditions.  Thus 
Primus  barley  does  well  in  cold,  moist,  hea\ry  soils,  whereas  the  varieties 
Gull  and  Hannchen  prefer  a  dry  climate    and   light  soils  ;  Guldregn  oats, 
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which  are  the  most  widely  cultivated,  owe  their  popularity  to  their  earli- 
ness  and  a  capacity  for  adaptation  almost  equal  to  that  of  the  native  va- 
rieties, whereas  Fyris  oats  are  suited  to  clay  soils,  and  the  Klock  variety, 
to  peat  or  marsh  soil  rich  in  organic  matter. 

The  author  gives,  in  chronological  order,  the  results  obtained  during 
the  25  years  1889-1915,  in  the  selection  of  wheat  (winter  and  spring),  rye, 
barley  and  oats  (white  and  black).  Numerous  tables  (the  most  important 
of  which  are  summarised  here)  give  the  details  necessary  to  judge  the  work 
done ;  the  yields  in  grain  of  the  best  varieties  successively  created  and  pro- 
pagated by  the'Svalof  Station  are  all  compared  with  the  average  yield  of 
the  native  varieties,  taken  as  loo. 

Winter  wheat  (i).  —  This  must,  above  all,  be  resistant  to  low  tempe- 
ratures. This  explains  the  reason  why  Squarehead,  an  excellent  English 
wheat  v/hich  has  been  used  for  the  progressive  improvement  of  the  native 
varieties,  but  which,  coming  from  less  northerly  districts,  is  more  susceptible 
to  cold,  gave,  in  1916,  yields  in  grain  inferior  to  those  of  native  Swedish 
wheat  (see  Table  I). 

In  1890  the  author,  by  individual  selection,  was  able  to  isolate  two  lines. 
Grenadier  and  Extra  Squarehead  I,  the  first  of  which  is  distinguished  by 
the  quantity  and  quality  of  grain  produced,  as  well  as  by  the  strength  of 
its  stems,  the  second  by  its  resistance  to  cold  and  rust.  By  crossing  these, 
so  as  to  unite  their  qualities  in  one  individual,  he  obtained  Extra  Square- 
head II,  which  is  superior  to  both  the  parents. 

Table  I.   —  Relative  indices  of  productivity  of  different  varieties 

of  winter  wheat. 


Southern  Sweden 


Central  Sweden  (comparison  with  Svalof) 


Pansar 140 

Fylgia 135 

Sol  11 135 

Sman 131 

Soli 131 

Extra-Squa;ehead  II  .    .  129 

Kotte 128 

Grenadier  III 125 

Grenadier  I 121 

Wilhelmiua .115 

Extra-Squarehead  I    .    .  112 

Native  Swedish  wheat  .  100 

English  Squarehead ...  99 


o  826  Thule  III  .    .    .    . 
o  825  Thule  II   ...    . 

0823 

o  200  Renodlad  Square- 
head   .    .    .    .    . 
o  700  Native  Swedish   . 

o  820  Thule  I 

o  325  Pudel 

o  406  Bore 


Svalof 

lyinkoping 

128.5 

121. 1 

II3-4 

III. 7 

. 

124.0 

107.8 

100.0 

100,0 

120. 1 

112. 0 

II9.0 

II  1. 0 

122.4 

104.4 

Ultuna 

125.0 
I13.6 
108.8 

100.4 
100.0 

99.7 
90.7 

82.5 


In  the  relative  indices  of  productivity  a  fairly  good  position  is  held  by 
the  Sol  variety,  derived  by  individual  selection  (pure  line)  from  a  Swedish 
variety.     More  resistant  to  cold  and  earlier  than  Extra  Squarehead,  it 


(i)  See  R.  Feb.,   1917,  No.   135.  {Ed). 
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is  much  in  demand  among  the  farmers  of  Gotaland,  where  the  rather  late 
southern  types  are  not  adapted  to  the  cHmate. 

The  cross  Extra  Squarehead  II  X  Sol  I  gave  the  hybrid  Sol  II,  which 
holds  almost  the  first  place  in  the  scale  of  relative  indices  of  productivity 
and  is  to  be  recommended  on  account  of  its  specific  resistance  to  lodging. 

From  the  native  Swedish  wheat  by  pure  strains  was  obtained,  in  1890, 
besides  the  Sol  variety,  the  Kotte  variety,  also  very  resistant  to  cold  and  rust, 
but  unsatisfactory  on  account  of  its  bad  quality  grain  and  weak  straw. 
By  crossing  it  with  Grenadier,  M.  Ehi,E  (i)  united  in  one  tj'pe,  called  Pan- 
sar,  the  characters  productivity  and  resistance  to  lodging  of  Grenadier,  and  the 
characters  resistance  to  cold  and  resistance^  to  rust  of  Kotte.  Pansar  wheat 
now  gives  yields  which  exceed  by  40  %  those  of  the  native  varieties.  In 
33  cultural  tests  in  191 5  it  gave  in  7  cases  more  than  18  %^  cwt.  per  acre, 
in  8  cases,  less  than  16  cwt.  and  in  18  cases  between  16  and  18  ^  cwt,  per 
acre. 

The  cross  Extra  Squarehead  II  X  Smahvete  (early,  productive  Danish 
wheat)  gave  the  hybrid  Fylgia,  which,  in  the  north  of  Scania,  has  proved  more 
productive  and  earlier  even  than  Pansar. 

To  what  extent  is  it  possible  to  introduce  into  other  districts  of  Sweden 
the  varieties  created  at  Svalof  ?  An  answer  to  this  question  is  found  in  Ta- 
ble I,  which  compares  data  obtained  at  Svalof  (southern  vSweden)  with  those 
of  Ivinkoping  and  Ultuna  (central  Sweden)  ;  it  shows  that  the  varieties  Re- 
nodlad  Squarehead,  Bore  and  Pudel,  good  at  Svalov,  decrease  rapidly  in 
value  as  they  go  further  north  and,  at  Ultuna,  are  much  inferior  to  native 
wheats.  In  1904  M.  Ehle  crossed  these  (resistant  to  cold,  ripening  early) 
with  the  Pudel  variety  (productive,  resistant  to  rust  and  lodging)  and  obtain- 
ed successively  the  hybrids  Thule  I,  Thule  II  and  Thule  III.  The  second, 
and  the  third  even  more,  are  excellent  types  for  the  north ;  at  Ultuna, 
Thule  III  has  a  productivity  index  of  115,  i.  e.  exceeding  that  of  the  native- 
types  by  25  %. 

To  sum  up,  at  the  present  time  Pansar  and  Fylgia  combine,  in  good 
proportions,  the  characters  productivity  and  resistance  to  unfavourable  me- 
teorological phenomena,  but  it  has  not  yet  been  possible  to  unite  in  one  type 
all  the  valuable  characters  of  the  parents  to  the  exclusion  of  all  their  defects, 
so  that  new  improvements  still  remain  to  be  obtained,  it  is  hoped,  by  the 
experiments  now  in  progress. 

Spring  wheat  (2).  —  Spring  wheat  must  both  give  a  good  jdeld  and 
ripen  early.  This  second  condition  is  realised  by  the  native  wheats,  but 
not  the  first.  The  selection  of  native  wheats  by  pure  strains,  undertaken  in 
1890,  gave  the  varieties  Varpar]  and  Svalofs  Kolben.  By  crossing  these 
with  0201  (a  productive,  but  inferior  quality  type  of  Squarehead),  two  good 
hybrids  were  obtained  which  could  be  advantageously  grown  in  Scania. 

A  different  series  of  experiments  is  in  progress  for  the  southern  districts. 
From  among  the  descendants  of  the  hybrid  Kolben  X  native  Dalarne  wheat, 


(i)  vSee  R.  March,  1916,  No.  286.  [Ed.)  —   (2)  See  R.  Sept.,  1917,  No.  806.    {F.d.) 
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was  isolated  a  line  which,  while  very  early,  produces  on  an  average  8  %  more 
than  Kolben.  By  representing  the  productivity  of  Kolben  by  the  index 
100,  the  following  indices  are  obtained  for  the  other  above  mentioned  varie- 
ties ;  — 

Varparl 107.5         Varparl   X  0201 110.9 

o  ?.oi III. 7         Kolben  X  0201       ....     112. 9 

Rye  (i).  —  The  point  of  departure  for  the  selections  was  Ostgota 
Grarag  (grey  rye  of  Ostergotland),  and  the  last  variety  obtained  is  Sti^lm, 
which  yields  40'%  more  than  the  original  native  type.  A  valuable  variety 
is  Foradlade  Wasa  (obtained  by  individual  selection  from  the  Wasa  variety), 
because  its  resistance  to  cold  allows  it  to  be  grown  in  the  Norrland,  beyond 
the  belt  of  the  Stiarn  variety. 

Table  II.   —  Relative  indices  of  productivity 
of  the  different  varieties  of  rye. 


Varieties 


Svalof 
1907-1915 


Ostergotland 
1910-1915 


Ultuna 
1910-1915 


Stiarn 

Petkuser   .    .    .    .    . 

Bretagner 

Foradlade  Wasa  .  . 
Schlanstedter  .  .  . 
Midsommar  .    .    .    . 

Wasa 

Ost'^bta  Gidia:i  ■  ■ 
Native   Ultuna  rye 


139.4 
130.2 
127.6 
122,9 
118.7 
I12.8 
103.9 
100.0 


120.4 
IIO.-6 
107.8 
109.1 


100.0 


II8.0 

112. 1 

99- 1 
107. 1 
109.9 

99.8 
100.0 


Varieties  of  rye  which  gave  excellent  results  at  Svalof  and  Ostergotland 
did  very  poorly  at  Ultuna,  but  now  selection  and  hybridisation  experi- 
ments with  native  rye  have  been  undertaken,  and  it  is  hoped  to  obtain 
varieties  bettei  suited  to  the  northern  latitudes. 

Table  III.    —    Relative    indices  of  productivity 
of  the  different  varieties  of  barley. 


Varieties 


Scania 


Svalof 
1909-1916 


Various 
localities 
1908-1916 


Ostergotland 
1909-1916 


Ultuna 


1897-1910 


1900-1916 


Gullkorn 

Prinsess 

Kanncheu 

Chevalier   II 

Svanhals 

S't'cnskt  Plymage  .   .    . 

Primus 

Native  Swedish  barley 
Fldttring 


107.6 

103.5 
101.4 

94-4 
92.8 

100.7 
100.0 


I  12.6 

104.2 

103-5 

97-5 


100.0 


II3-5 

107-3 
108.3 
102.2 


1 0  0.0 


122.2 
115.6 
120.1 
lll.X 
lOI.l 

100.0 

104.4 


116.6 
109.9 

105.3 

101. 1 
100.0 

95-4 


(I)  See  R.  1916,  No.  287  {Ed.) 
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BarIvEY  (i).  —  For  this  cereal  the  results  of  selection  are  less  obvious 
than  for  wheat  and  rye.  It  must,  however,  be  noted:  —  i)  that,  besides  the 
yield,  the  quality  of  the  grain  for  brewing  must  be  largely  considered,  thus 
limiting  the  quantitative  effects  of  selection  ;  2)  that,  at  Svalof,  selection 
work  was  not  begun  with  native  types,  but  with  the  English  barley  Pren- 
tice, already  improved,  from  which  were  obtained  ,by  pure  strains,  the  Prin- 
sess  variety,  suited  to  light  soils,  and  the  Chevalier  variety,  suited  to  cold, 
heavy  soils.  Another  variety,  Hannchen,  earlier  and  with  strong  straw,  is 
one  of  the  best,  but  is  already  surpassed  by  Gullkorn,  a  productive  variety, 
resistant  both  to  lodging  and  cryptogamic  diseases. 

White  Oats.  —  Selection  was  started  with  the  Propsteier  variety, 
already  improved  and  productive,  so  that,  like  barley,  the  results  do  not,  at 
the  first  glance,  appear  very  remarkable.  It  is,  however,  sufficient  to 
compare  the  last  varieties  obtained  with  the  older,  but  still  popular,  native 
types,  such  as  Ivigowo  II,  Kubb,  Foraddlad  Dala  (selected  Dala)  to  be  con- 
vinced of  their  superior  yield  ;  thus,  the  new  variety  Kron  produces  35  % 
more  than  Kubb.  The  variety  Seger  is  also  distinguished  by  the  white- 
ness of  its  grain  and  Guldregn  by  the  strength  of  its  straw,  the  earlinessand 
quality  of  its  grain  and  its  very  thin  glumes.  The  Svalof  oat  varieties,  un- 
like those  of  wheat  and  rye,  also  gave  excellent  results  at  Ultuna,  as  is  seen 
from  Table  IV. 


Table  IV.  —  Relative  indices  of  productivity 
of  the  different  varieties  of  oats. 


White  oats 

Black  oats 

Svalof 

Ultuna 

Klock  III    .    .    . 

Stormogul   .   .    . 

Klock  II     .    .    . 

1  Klock  I    .    .    .    . 

Fyris 

Tartarisk    Pl3Tn 
Roslag 

Svalof 

I/inkoping 

Ultuna 

Kron 

Seger    

Guldregn.   .    .    . 
Propsteier    .    .    . 
Ligowo  II   .    .    . 
Foradlad  Dala    . 
Kubb 

106.3 

103.5 
102.5 
100.0 

98.9 
86.9 

78.4 

102.7 
IIO.7 

107.9 
10  0.0 

99.7 

121. 3 
120.7 

IIO.O 

109.5 
102.3 

100.0 

1 1 4.4 
III. 8 
107.0 

117. 2 

75-5 
100.0 

IOI.8 

99.9 

103.7 

103,3 

88.7 

100.0 

Black  oats  (2).  —  Selection  was  started  with  the  varieties  Roslag 
and  Tartarisk  Plym.  From  the  former  was  obtained  the  variety  Fyris 
(which  holds  first  place  at  Ivinkoping),  from  the  latter,  the  varieties  Klock  I 
and  Stormogul. 

The  cross  Klock  I  X  Guldregn  (white)  gave  the  hybrid  Klock  II.  This, 
crossed  in  its  turn  with  Stormogul,  gave  Klock  III,  which  unites,  in  good 
proportion,  the  characters  of  the  parents.  The  cross  Klock  II  x  Fyris 
has  not  yet  given  very  definite  results.  Of  importance  are  the  attempts  to 
cross  the  last  varieties  obtained  at  Svalof  with  the  native,  northern  types. 


(i;  See  B.  1915,  No.  369.  {Ed.)  —  (2)  See  R.  May,.  1917,  No.  -122.   (Hd.) 
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with  the  aim  of  uniting  in  one  type  the  productivity  and  quality  of  the  best 
varieties  with  the  resistance  to  cold  characteristic  of  the  northern  oats.  The 
first  result  is  the  hybrid  01163  Dala  x  Guldregn,  superior  to  Dala  in  yield, 
resistant  to  cold,  and  earlier  than»Guldregn,  which  it  could  replace  in  the 
northern  provinces.  Very  promising  also  are  the  hybrids  I,igowo  X  Nord- 
finsk  =  Bjorn,  and  Ligowo  X  Nordland  =  Orion.  All  this  hybridisation 
material  has  been  sent  for  further  study  to  the  branch  stations  of  Vester- 
norrland,  where  the  climatic  conditions  are  more  severe  and  difficult. 

Increase  in  the  production  of  grain  during  the  i,ast  25  years.  — 
The  ne\v  varieties  created  at  Svalof  and  distributed  more  or  less  widely 
towards  the  north,  certainly  produce  much  more  than  the  native  varieties, 
which  they  are  gradually  replacing  entirely.  This  fact  cannot  fail  to  in- 
fluence the  production  of  grain,  but  there  are  no  exact  statistics  which  make 
it  possible  to  determine  to  what  extent  the  increased  yield  is  due  to  the  adop- 
tion of  thfe  new  varieties,  to  the  sowing  of  a  larger  area,  or  to  the  use  of 
improved  methods. 

In  the  province  of  Malmohus,  the  production  of  wheat  which,  during 
the  five  years  1889-1893,  was  938  100  bushels,  rose  in  1909-1913,  to  2  941  000 
i.  e.  it  was  three  times  as  great,  and  the  largest  increase  was  in  18 99-1903, 
at  the  time  when  seed  selected  at  Svalof  began  to  be  used  in  extensive  cul- 
tivation. Similar  results  were  observed  in  the  province  of  Kristianstad. 
With  regard  to  increased  production  the  districts  of  Sweden  may  be  divid- 
ed into  three  categories  :  — 

t)  Scania  (provijices  of  Malmohus  and  Kristianstad) 200-300  % 

2)  Gotaland  and  Viirmland 100  % 


3)  Svealand  (provinces  of  Gottland,  Dalarna  and    Getieberg)    .    .      25-30 


0/ 
/o 


In  proportion  as  the  north  is  approached  the  introduction  of  seed  from 
Svalof  becomes  more  difiicult  and  the  results  less  certain,  so  that  the 
increase  in  yield  in  the  north  is  very  limited. 

It  is  interesting  to  determine  in  what  proportions  the  three  above-men- 
tioned categories  have  contributed  to  the  increase  in  production  during 
the  last  25  years.  During  the  first  five  year  period,  1889-1893,  Svealand 
(3rd.  category)  holds  the  first  place  with  43.3  %,  i.  e.  almost  the  half  of  the 
total  production  ;  then  com<;s  Scania  with  34.5  %,  and  finally  Gotaland- 
Varmland  with  23.2  %.  During  the  last  five  year  period,  1909-1913,  the 
categories  come  in  the  following  order:  —  Scania,  51.5  %  ;  Svealand,  27  %  ; 
Gotaland -Varml and,  21.5  %. 

During  the  first  five  year  period.  1889-1893,  Sweden  produced  in  all 
3  7^7  671  imperial  bushels  of  wheat  ;  during  the  last,  1909-1913,  it  produced 
7  494  838  bushels.  In  1889-1893, 6  031  303  bushels  of  wheat  were  consumed, 
of  which  50.6  %  was  supplied  by  the  country  and  49.4  %  imported. 
In  1899-1903  the  increased  consumption  was  not  compensated  for  by  a  pro- 
portionate inci  ease  in  production,  which  does  not  represent  more  than  41.  i  % 
of  the  total  quantity  consumed  (8998073  bushels).  Finally,  in  1909-1913, 
I  in  spite  of  the  greater  amount  consumed  (10  198  848  bushels),  the  wheat 
produced  in  Sweden  rose  again,  and  that  imported  fell  to  46.4  %  of  the  to- 
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tal  consumption.     By  representing  these  fluctuations  by  relative  indices  the 
following  figures  are  obtained  :  — 


• 

1889-1893 

I899-I903 

1909-1913 

I.OI 

1. 00 

1.2 

1.8 

2.0 

TmnnTtaf  ion                     ....• ».... 

1-7 

As  is  seen  above,  the  effect  of  selecting  superior  types  is  first  fel^  in  the 
Scania  district,  where  the  climate  is  the  same  as  that  of  Svalof.  The  work 
of  the  branch  stations,  especially  in  Svealand,  will  allow  the  cultivation 
of  wheat  to  be  extended  advantageously  over  large  areas,  where,  at  present, 
it  cannot  compete  with  barley  and  rye,  and  will  help  to  decrease  importation, 
seeing  that  the  consumption  curve  tends  to  become  horizontal. .  This  ra- 
pid survey  of  the  history  of  wheat  in  Sweden  during  the  last  25  years,  shows 
what  results  may  be  obtained,  even  in  a  short  time,  by  the  propagation  of 
ultra-selected  varieties. 

For  the  other  cereals— barley,  oats  and  rye  —  it  is  more  difficult  to 
determine  to  what  extent  the  varieties  created  at  Svalof  have  contributed 
to  the  increased  production. 

All  the  winter  cereals,  considered  together,  gave,  in  1880,  a  yield  in 
grain  of  10.65  cwt.  per  acre,  and  in  1910, 13.38  cwt.  The  yield  curve,  which 
had  remained  more  or  less  horizontal  from  1885  to  1899,  rose  suddenly  in 
1909,  just  at  the  time  when  the  seed  from  Svalof  began  to  be  used  in  southern 
Sweden.  As  for  the  spring  cereals,  their  yield  per  acre  was  10.35  cwt.  in 
1880,  12.90  in  1910,  a.nd  tended  to  increase,  especially  after  1905,  that  is 
to  say,  was  in  full  keeping  with  the  work  of  the  main  station  at  Svalof. 

Finally,  to  give  an  idea  of  the  financial  results  obtained  by  the  propa- 
gation of  selected  wheat,  it  is  sufficient  to  mention  the  following  facts:  — 
in  the  province  of  Malmohus  alone,  Pansar  and  Fylgia  wheats,  by  increas- 
ing the  yield  by  7-8  %,  gave  a  profit  of  about  i  million  crowns,  whereas 
Klock  III  oats,  which  yield  12  %  more  than  Klock  I,  gave  a  profit  of 
almost  4  million  crowns,  the  cost  of  production  remaining  identical. 

144  -  Linked  Quantitative  Characters  in  Wheat  Crosses.  —  freeman,  George  f.,  in 

The  American  Naturalist,  Vol.  1,1,  No.    611,   pp.    683-6S9,    V  tables.     New   York,    No- 
vember, 1 91 7. 

As  the  varieties  of  hard  wheat  and  soft  whea.t  used  in  the  crosses  de- 
scribed differ  in  having  a  number  of  visible  characters  exceeding  that  of 
the  chromosomes  (8)  m  the  sexual  cells,  it  was  thought  probable  that 
a    genetic   linkage  (i)  of   some    of   these   might   be   found.     The   author 


(i)  Linkage  was  discovered  in  igof  by  Bateson  and  Punnett,  who  called  it  genetic  coup- 
ling. By  crossing  the  Pisum  sativum  varieties  with  purple  flowers  and  long  pollen  grains 
with  other  varieties  with  red  flowers  and  round  pollen  grains,  it  is  seen  that  the  2  characters 
derived  from  each  parent  tend  to  be  transmitted  coupled,  as  if  the  respective  determinants 
were  found  in  one  and  the  same  chromosome.  Cf .  Morgan,  Sturtevant,  Muller  and  Bridges, 
The  Mechanism  of  M'endelian  Heredity,  pp.  .\8- 77.  London,  Constable  and  Co.,  Ltd.,  1915.  — 
On  th's  siibject  see  R.  January,  191 8,  No.  29.  {Ed.) 

[143-144] 


PLANT   BREEDING  1 6? 


undertook  a  study  in  order  to  determine  if  such  a  linkage  exists  between 
the  texture  of  the  grain  (transhicency  or  opaqueness)  and  the  shape  of 
the  head  determined  by  the  ratio  width  :  thickness  (flattened  heads  and 
squareheads). 

One  of  the  parents,  No.  i,  had  hard,  transkicent  grains  and  a  flattened 
head  ;  the  other,  No.  35,  had  soft,  opaque  grain  and  a  nearly  square  head. 

The  hybrids  of  the  Fj  (1914)  were  intermediate  to  the  two  parents, 
both  in  the  shape  of  the  head  and  the  texture  of  the  grain  (See  Table  I). 
In  the  Fg  were  found  every  possible  degree  of  intergradation  between  the 
hard  and  soft  grained  variety.  In  order. to  facilitate  the  classification  of 
the  grains  the  author  divides  them  into  three  groups  :  — 

1st.  Group:  —  Grains  approximately  resembling  those  of  hard  wheat. 
Hardness   =   100. 

2nd.  Group  :  —  Grains  approximately  resembling  those  of  soft  wheat. 
Hardness  =   o. 

3;i.  Group  :  —  All  intermediate  grains.   Hardness  =  50. 

This  classification  allows  the  degree  of  hardness  for  each  plant  to  be 
determined  with  facility.     Thus,  a  plant'  having  60  %  hard  grains,  30  %  ' 
intermediate  grains,  and  10  %  soft  grains,  would  be  classified  as  follows  : 

•(0.60   X  1. 00)  +-  (0.30    X  0.50)  +    (o.io  X  o)  =  0.75,  or  75  % 

Having  classified  the  grains  in  this  manner,  the  plants  themselves 
may  be  divided  into  three  groups. 

Percentage  of  Iiardness 

is<.  Group:  — ■  Hard  wheats  over  66  ^/^ 

aid.  Group  :  —  Intermediate  wheats  33  1/3  to-  66  2  3 

3rd.  Group  :  —  Soft  wheats  less  than  33  1/3 

Correlation  between  the  texture  of  the  grain  and  the  shape 
OF  the  head.  —  The  flatter  a  head  is,  that  is  to  say,  the  mor^  its  width 
exceeds  its  thickness,  the  higher  will  be  the  ratio  or  quotient  obtained  by 
dividing  the  first' by  the  second.  Is  there,  any  correlation  between  the  de- 
gree of  hardness  of  the  grain  and  the  value  of  this  quotient  ?  Table  I 
gives,  on  this  subject,  data  obtained  in  1914  for  the  parents  No.  i  and  No.  35 
and  their  F^  hybrids  whereas  Table  II  summarises  the  results  concern- 
ing :  i)  the  parents  and  hybrids  of  F^  in  1915  ;  2)  the  parents  and  hybrids 
of  F3  in  1916. 

Tables  I  and  II  show  there  is  a  marked  correlation  between  the  texture 
of  the  grain  and  the  shape  of  the  head  :  the  l\ardness  of  the  first  increases 
progressively  in  proportion  as  the  ratio  widih  :  thickness  increases  in  the 
second.  Are  we  here  concerned  with  a  true  genetic  correlation,  or  a  sim- 
ple physiological  correlation  due  to  the  fact  that  long,  thin,  hard  grains, 
poor  in  starch,  thus  less  capable  of  filling  the  glumes  than  are  soft,  well 
plumped  grains,  rich  in  starch,  tend  to  form  a  flattened  head  ?  This  problem 
may  be  solved  in  various  ways  :  — 

i)  In  the  pure  line  of  hard  wheat  No.  i  are  always  found  soft  grains, 
the  number  and  proportion  of  which  vary  with  the  individual.  Those  plants 
producing  a  smaller  proportion  of  soft  grains  have  not  more  flattened  heads 
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than  those  producing  a  larger  proportion  of  soft  grains,  as  would  be  the 
case  in  physiological  correlation. 

2)  There  are  varieties  of  hard  wheat  with  square  heads,  and  varieties 
of  soft  wheats,  such  as  Little  Club,  with  rather  strongly  flattened  heads. 

3)  Plants  which  have  an  abnormal  correlation  between  texture  of 
the  grain  and  the  shape  of  the  head  transmit  it  to  their  descendants,  as  is 
shown  by  the  figures  for  1915  and  1916  given  in  Table  III.  In  this  case 
physiological  correlation  can  play  no  part,  whereas  the  phenomenon  could 
easily  be  explained  by  genetic  correlation,  by  the  theory  of  exchange  of 
elements  between  chromosomes  as  expressed  by  Morgan's  "cross  over" 
theory  (i).  In  any  case,  it  cannot  be  a  question  of  physiological  correlation. 


Table  hi.  —  Inheritance  of  non-conformity  to  nsiial  torrelation 
between  the  shape  of  the  head  and  the  texture  of  the  grain. 


Parents  (1915) 

Descendents  {igi6) 

Number 

Ratio 

width:  thickness 

Per  cent 
hardness 

Ratio 

width  :  thickness 

Per  cent 

hardness 

132 
169 
219 
232 

239 
263 

279 

0.93 
1,10 
1.30 
1.35 
1.33 
1.00 
1.37 

98 
50 
30 
100 
60 
64 
50 

1.34 
1.34 
1.35 
1.33 
1.30 
1.17 
1.35 

88 
73 
93 
86 
88 
61 
79 

It  may  be  objected  that,  if  there  were  a  constant  genetic  link  between 
the  characters  "  shape  of  head  "  and  "  texture  of  grain  ",  the  linkage  should 
be  complete,  whereas,  on  the  contrary,  there  is  considerable  regression. 
This  objection  may  be  met  by  the  observation  that,  apart  from  the  fact 
that  these  characters  are  quantitative,  and,  therefore,  subject  to  fluctuation 
round  a  mean,  it  may  be  admitted  that  the  genetic  factor  for  the  texture  is 
linked  only  with  one  of  the  factors  determining  the  shape  of  the  head.  This 
would  result  in  the  partial  correlation  found. 

Conclusion.  —  The  data  presented  seem  to  show  that  the  two  charac- 
ters, "  hardness  of  grain  "  and  "high  nitio  width:  thickness"  derived  from 
the  hard  wheat  parent  No.  i,  tend  to  come  out  together  in  the  segregates 
of  the  F^  and  F^  generations,  i.  e.,  that  there  is  genetic  linkage  between  one 
or  more  of  the  factors  (genes)  controlling  the  grain  texture  and  head  shape 
in  the  two  varieties  employed  as  parents. 

145  -  Selection  of  "Kanred  "  a  New  Wheat  Variety,  in  Kansas,  U.  S.  A.  —  See 

No.   150  of  this  Revinv. 


(i)  See  R.  January,  1918,  No.  2g  {Ed.) 
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146  -  Studies  on  the  Contamination  ot  the  Pollen  of  Rye  with  the  Help  of  "  Indicator 

Plants"  in  Sweden.  — Heribert-Nilsson,N.  (Seed  Selection  station  ofWeibullshohn, 
near  lyandskroua,  Swetlen),  in  Zeilschrijt  jur  Pflanzcnzuchtuns.,  Vol.  V,  Pt.  2,  pp.  89-11.), 
fig.  7-16,  V  tables.     Berlin,  191 7. 

In  his  experiments  on  the  selection  of  rye  at  the  above  mentioned  sta- 
tion, the  author  uses  a  method  d  iffering  in  many  respects  from  that  usually 
followed  ;  instead  of  sowing  the  descendants  of  the  selected  plants  side  by 
side,  he  scatters  them  in  fields  of  wheat  or  fodder  Gramineae  in  order  to  pre- 
vent their  crossing. 

In  such  work  it  is  necessary  to  determine  the  manner  and  proportion 
in  which  the  pollen  of  a  plant,  or  group  of  plants,  when  carried,  by  the  wind, 
may  reach  the  flowers  of  other  plants,  even  if  they  be  at  a  considerable  dist- 
ance.  This  may  be  done  in  three  ways  :  — 


i)  The  determination  of  the  percentage  of  flowers  setting  in  plants  almost. completely 
self-sterile,  cultivated  apart. 

2)  Direct  collection  of  the  pollen. 

3)  The  use  of  "indicator  plants"  ("indicators"). 

i)  Percentage  of  flowers  setting.  —  In  normal  rye  plants  this  is,  on 
an  average,  5  %.  Higher  averages,  exceeding  10%,  may  be  attributed  to 
contamination  by  other  plants,  or  groups  of  plants.  According  to  the  au- 
thor's observations,  plants  separated  from  each  other  by  a  distance  of  about 
30  metres  may  be  considered "  as  practically  isolated.  Isolated  plants  at 
the  same  distance  not  of  one  plant,  but  of  a  group  of  plants  (covering  an 
area  of  about  0.5  square  metres),  are  exposed  to  contamination  at  the  rate 
of  10  %,  bringing  the  percentage  setting  up  to  15  %. 

2)  Direct  collection  op  the  pollen.  —  This  is  done  by  means  of 
glass  slides  covered  with  liquid  paraffin,  placed  at  various  distances  from  the 
rye-plot  in  the  direction  of  the  prevailing  wind. 

3)  The  USE  OF  "indicators  ".  —  In  1913,  during  work  on  the  selection 
of  the  Danish  variety  of  rye,  Brattingsborg,  the  author  noticed  a  plant 
distinguished,  even  when  fairlj^  ripe,  by  the  persistence  of  chlorophyll  in  the 
stem,  leaves  and  glumes,  thus  having  the  appearance  of  a  wild  grass. 
The  green  parts  of  the  plant,  then,  do  not  ripen  (i). 

Hybridisation  experiments  with  the  normal  type  showed  this  "  non- 
ripening  "  character  to  be  recessive,  the  F^  individuals  being  distributed  as 
follows:  296  normal  to  96  green  (theoretically,  294  to  98),  according  to  the 
Mendelian  ratio  3:1.  As  this  green  type  is  very  rare  (less  than  i  in  a  mil- 
lion) and  recessive,  it  is  particularly  well  adapted  for  use  as  an  "  indicator  " 
very  sensitive  to  contamination.  By  studying  the  descendants  of  a  given 
individual  of  this  type  it  is  possible  to  determine  exactly  the  seeds  arising 
from  self-fertilisation  and  those  arising  from  cross-fertilisation  (contamina- 
tion) :  the  former  Mali  produce  "  green  "  plants,  whereas  the  latter,  fertili- 
sed by  the  normal  dominant  type,  will  produce  normal  individuals  ex- 
clusively. It  is,  therefore,  impossible  to  find  a  more  exact  instrument  for 
measuring  contamination. 


(i)  On  the  ripening  of  cereals  see  No.  141  of  this  Review.     (Ed.). 
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By  applying  this  method  it  was  found  that  lo  %  of  the  isolated  rye 
plants,  at  a  distance  of  50  metres  from  plots  (rye)  measuring  1  to  2  square 
metres,  are  subject  to  contamination.  The  larger  the  plots,  the  greater  is 
the  danger  of  contamination,  as  is  shown  by  the  following  figures  with 
regard  to  a  rye  plot  measuring  3  500  square  metres  : 

Distance  between  isolated  plants  Percentage 

and  plot  of  contamination 

50  metres 54.. I  ",', 

250  »  46.3 

350  »  29.7 

4C0  »  19.0 

The  use  of  "  indicators  "  allows  the  effect  of  contamination  on  a  whole 
crop  to  be  studied.  This  is  impossible  by  the  usual  methods  owing  to  the  im- 
possibility of  distinguishing  between  normal  plants  from  self -fertilised  seeds 
and  normal  plants  from  cross-fertilised  seeds.  It  was  thus  possible  to  de- 
termine that  the  effect  of  contamination  by  the  3  500  square  metre  plot  on  a 
group  of  20  "  indicators  "  60  metres  away,  was  37.3  %  i.  e.  %  rd.  less  than 
the  effect  on  isolated  plants.  This  difference  is  explained  by  the  fact  that 
the  pollen  of  20  plants  in  a  group  has  a  marked  protective  action. 

The  fertilisation  of  a  group  of  plants  exposed  to  contamination  is  ob- 
viously dependent  on  the  stateof  the  pollen  mixture  which  spreads  over  the 
plot.  The  mass  of  pollen  coming  from  a  given  group  of  plants  becomes  less 
dense  in  proportion  as  the  distance  it  travels  from  its  origm,  or  "  source  of 
contamination  "is  greater,  in  other  words,  its  "concentration  "  is  proportion- 
ately less  strong.  In  a  group  A  of  plants  exposed  to  contamination  by 
another  group  B,  the  percentage  of  flowering  depends  both  on  the  concentra- 
tion of  the  pollen  produced  by  the  group  A  itself,  and  that  of  the  pollen  of 
group  B,  whereas  the  fertilisation  of  isolated  plants  depends  almost  solely 
on  the  concentration  of  the  pollen  of  the  "  source  of  contamination  ",  for 
their  pollen  concentration  is  almost  equal  to  nil. 

Other  experiments  have,  moreover,  shown  that  plants  of  the  same  group, 
or  isolated  plants  situated  at  equal  distances  from  the  "  source  of  contamina- 
tion "  may  present  widely  differing  percentages  of  contamination.  Thus, 
for  the  20  plants  mentioned  above  figures  were  found  varying  between  9.6 
and  68  %.  These  differences  in  one  group  may  be  explained  as  follows  : 
The  plants  do  not  all. flower  at  the  same  time  ;  in  proportion  as  the  absolute 
number  of  plants  increases  (and,  consequently,  the  area  of  the  plot),  the  to- 
tal period  of  flowering  increases  and  the  amount  of  pollen  spread  over  the 
neighbouring  plants,  or  groups  of  plants,  becomes  thicker.  The  late-flower- 
ing plants  exposed  to  contamination  will,  therefore,  show  a  higher  percentage 
of  contamination  than  the  early-flowering  ones.  The  percentage  of  flowers 
setting  of  an  almost  self -sterile  plant  exposed  to  contamination  is,  therefore, 
dependent  on  many  variable  factors  which  may  be  represented  by  the  fol- 
lowing figure  :  —  ■ 
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Distance  from 

contaminating 

plants 


Direction 
of  wind 


Strength 
of  wind 


Concentration 
of  pollen  of  the 

source  of 
contamination 


Period 
of  flowering 


Contamination 


Self- 
fertilisation 


The  use  of  "  indicators  "  also  made  it  possible  to  show-  that  the  muslin 
bags  placed  over  inflorescences  to  prevent  access  by  foreign  pollen  do  not 
have  the  desired  effect.  Rye  pollen  granules  measure  0.05  x  0.06  mm..,  and 
easily  pass  through  the  openings  of  this  muslin,  which  have  a  diameter  of 
0.15  to  0.20  mm.  Four  "  indicator  "  plants  isolated  by  means  of  muslin 
gave  descendants  divided  up  as  follows  : 


Indicators 

Descendants 

Contamin- 

Number 
of   plants 

Number 
of  flowL-rs 

Number 
of  seeds 

Percentage 
of  flowering 

Number 
of   plants 

ated 

plants 

(ripening 

normally) 

"  Indicator" 
plants 
(green) 

Percentage 

of  con- 
tamination 

1045 

74 

59 

79.6 

28 

14 

14 

50 

I  046 

112 

53 

25.0 

28 

27                        I 

96.4 

1047 

50 

15 

30.0 

b 

4                          2 

67.7 

I  048 

74 

14 

18.9 

5 

5                — 

loo 

Of  the  descendants  of  the  "  indicator  "  1045,  half  were  produced  by 
self-fertilisation,  the  other  half  by  contamination.  It  is,  therefore,  a  plant 
possessing  a  high  degree  of  self-fertilisation,  which  shows  that  the  pollen 
from  the  rye  fields  penetrates  the  muslin  so  abundantly  that  it  maj'-  advan- 
tageously compete  with  the  pollen  of  a  self -fertile  plant.  In  the  other  three 
cases  the  percentage  setting  is  lower,  an  average  of  25  %,  and  the  aver- 
age contamination  is  83.3  %.  Consequently,  the  majority  of  the  plants 
(more  than  ^/^  ths.)  are  fertilised  by  foreign  pollen  which  penetrates  the  pro- 
tective hood,  thus  proving  the  inefficiency  of  muslin  for  isolation  purposes. 
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147  -  Inheritance  of  Endosperm  Colour  in  Maize.  —  white,  orland  e,  in  the  American 

Journal  of  Botany,  Vol.  IV,  No.  7,PP-  396-406,  4  tables,  bibliography  of  11  publications,. 
Lancaster,  Pa.,  July,  1917- 

The  factors  determining  the  endosperm  colour  in  maize  have  been 
studied  by  many  authors  (Correns,  I^ock,  Hayes,  Emerson,  Burtt- 
Davy,  etc.).  The  author  crossed  varieties  with  yellow  endosperm, 
California  Golden  Pop  (Z14),  with  a  Hopi  variety  and  Zen  Caragua  (Zg^), 
both  with  white  endosperms.  The  result]  he  obtained  led  him  to  form 
conclusions  in  part  widely  different  from  those  of  preceeding  authors  who 
admitted  the  existence  of  two  determinants  of  the  yellow. 

In  the  cross  California  Golden  Pop  (Z14)  X  Zea  Caragua  {Z^^,  the  F^, 
hybrids  had  uniformly  white  endosperms,  or,  at  the  most,  in  certain  cases, 
slightly  yellowish  ones.  The  cross  California  Golden  Pop  X  Hopi  gave 
similar  results. 

Of  Q  663  grains  of  the  ^2  generation  of  California  Golden  Pop  {Z^^^  X 
Zea  Caragua -{Z^^,  6999  were  white  and  2  664  were  yellow.  Assuming  the 
difference  between  these  two  varieties  to  be  due  to  one  single  factor  (mono- 
hybridism),  the  theoretical  numbers  would  be  7  248  white  and  2  416  yellow 
grains,  in  accordance  with  the  Mendelian  ratio  3:1.  There  is,  therefore,  a 
satisfactory  agreement  between  the  actual  and  theoretical  values. 

With  regard  to  the  yelloiv  colour  it  should  be  noted  :  i)  it  was  lacking 
in  uniformity,  all  shades  from  a  dark  yellow  to  a  very  light  lemon  yellow 
being  present  on  the  same  ear  ;  2)  in  some  ears  the  3^ellow  was  principally 
confined  to  the  base  of  the  grain,  nearest  the  point  o±  attachment. 

By  crossing  the  hybrids  Z^^  x  Z^^  of  the  F^  generation  with  the  parent 
Z21  [Zea  Caragua),  ivhite  grains  only  were  obtained. 

In  the  P"i  generation,  of  6  208  grains,  4  703  were  white  and  i  505  yellow ; 
according  to  the  Mendelian  ratio  3 :  i,  the  figures  should  have  been  4656 
white  and  i  552  yellow.  In  this  case  the  white,  as  well  as  the  yellow  grains, 
showed  little  uniformity  in  colour  ;  this  is  largely  due  to  the  segregation  of 
factors  affecting  the  texture  and  degree  of  translucency  and  opaqueness. 

In  all  the  experiments  described  above  the  inflorescences  were  always 
isolated  by  muslin  or  parchment  bags  (2  leaves).  By  leaving  Zj.j  in  contact 
with  varieties  with  orange  colour  grain,  fully  exposed  to  cross  fertilisation, . 
ears  with  a  large  number  of  orange  grains  were  obtained.  From  this  it 
may  be  inferred  that  the  orange  grain  variety  is  dominant  to  the  yellow  Z^^ 
(California  Golden  Pop)  variety.  Under  similar  conditions,  Z^^  [Zea  Ca- 
ragua) always  produced  exclusively  white  grains. 

Taking  these  data  as  a  basis,  the  author  explains  the  colour  diffeiences 
between  Zj^  and  Zgj  by  the  presence  or  absence  of  a  single  inhibitory  factor, 
A,  which  prevents  the  development  of  the  yellow  colour,  even  in  presence 
of  the  factor  Y,  which  determines  the  yellow  pigment.  In  the  absence  of 
this  factor  the  grains  may  be  either  yellow  or  white.  Four  combinations 
are  possible. 

i)    A.\YY  white  endosperm 

2)  AAyy  white  » 

3)  aaYY  yellow  » 

4)  aayy  white  » 
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By  crossing  these  combinations  with  each  other,  the  following  colours 
would  be  obtained  for  the  endosperm  of  F-^  and  F^'- 


Cross 

I   (white)  X  -  i'^^^^ife) 

I   (whifs)   X  3  [yellow) 

1  {white)  X  4  [white) 

2  [white)  X  3  [ydlow) 

2  [white)   X  4  [white) 

3  [yellow  X  4  [white) 


i£^/!i/e  ^AAYy) 
z£)/r;7<?  (AaYY) 
wfei^i!  (AaVy) 
white  CAaVy) 
white  ( Aayy 
yellow    aaVy; 


Fa 

all   w/izVe 
3  o'^iic  ;  I  yellow 
13  tei/rj^e :  3  yellow 
13  w/iiie :  3  yellow 

all  w/j-j'te 
3  yellow :  1  white. 


The  formula  of  the  California  Golden  Pop  (Z^^)  vaiicly  would  be  aaW, 
that  of  the  Zea  Caragua  (Zg^)  variety  AAYY.  All  the  common  varieties  with 
white  endosperm  would  have  the  formula  aayy,  i.  e.,  would  possess  neither 
the  determining  factor  Y,  nor  the  inhibitory  factor  A.  These  formulae 
would  explain  all  the  phenomena  and  combinations  observed  during  the  au- 
thor's experiments. 

148  -  The  Relation  of  Cob  to  Other  Ear  Characters  in  Maize.  —  Grantham,  a.  e.,  in  Jour- 
nal of  the  American  Society  of  Agronomy,  Vol.  IX,  No.  5,  pp.  201-217,  13  tables  -(-  2  figs, 
bibliography  of  4  publications.     Washington,  Maj^  191 7. 

This  paper  gives  the  results  of  a  series  of  studies  on  the  relation  of  the 
characters  of  the  cob  (size,  weight,  density)  to  those  of  the  grain  (depth, 
thickness,  weight,  yield),  made  at  the  Delaware  Agricultural  Experiment 
Station  from  1910  to  1915.  For  the  work  were  used  3  500  ears  of  maize  of 
the  Johnson  County  White  variety,  cylindrical  in  shape,  with  straight  rows 
of  kernels.  Only  the  upper  pmt  of  the  ear  deprived  of  the  tips,  so  as  to  leave 
a  cylindrical  section  12  cm.  long,  was  used.  The  following  characters 
were  studied  : 

i)  Weight  of  section. 

2)  Number  of  rows. 

3)  Circumference  of  ear. 

4)  Thickness  of  kernel,  determined  by  counting  the  number  of 
kernels  in  10  cm.:  niinimmm  number,  18  ;  maximum,  32  ;  average,  24.827 
+  0.0229. 

5)  Weight  of  shelled  grain  or  yield  in  grain :  minimum  105  gm.  ; 
maximum,  285  gm.  ;  average,  196.321  4^  0.2639. 

6)  Weight  of  cob  :  minimum  15  gm. ;  maximum,  75  gm. ;  average, 
36.500  +  0.083. 

7)  Circumference  of  cob :  minimum,  7cm.;  maximum,  15  cm.;  average, 
10.571  +  o.oii. 

8)  Depth  of  kernel :  determined  by  the  difference  in  the  diameters 
of  the  cob  and  ear:  minimum,  0.7cm. ;  maximum,  1.9cm. ;  average,  1.248 
+   0.0015. 

9)  Weight  of  individual  kernel,  determined  by  counting  the  number 
required  to  weigh  10  gm. :  minimum  number,  18  ;  maximum,  52  ;  average, 
27.805+0.0513. 

10)  Density  of  cob  ;  determined  by  dividing  its  weight  by  its  circum- 
ference ;  minimum,  0.12  ;  maximum,  0.54  ;  average,  0.328  +_  0.0006. 
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The  appended  table  give  the  coefficients  of  correlation  between  the 
various  characters  of  the  cob  and  those  of  the  kernels,  calculated  by 
Davenport's  formula  (i). 

Coefficients  of  correlation  between  the  characters  of  the  cob 
and  those  of  the  kernel. 


Characters 


Coefficients 
of  correlation 


7)  Circumference  of   cob  and 


9)  "Weight  of  cob  and 


10)  Density  of  cob   and 


5)  Weight  of  pjain  per  section. 

6)  Wei'iht  of  kernel 

8)  Depth  of  kernel 

4)  Thickness  of  kernel    .    .    .    . 

5)  Weight  of  grain  per  section  . 
g)   Weight  of  kernel 

8)  Depth  of  kernel 

4)  Thickness  of  kernel 

5)  Weight  of  grain  per  section . 

9)  Weight  of  kernel 

8)  Depth  of  kernel 

4)  Thickness  of  kernel 


0.41 18  +   0.0095 

0.0185  +   0.0114 

0.1789  +   O.OIIO 

0.1053  +  0.0II3 

0.3064  +  0.0103 

0.1837    +    O.OIIO 

0.0747   +  0,0113 
0.1500   +   O.OIII 

0.0728  +  O.OII3 

0.1959    +    O.OIII 

■0.0039  +  O.OII3 
-0.0513  +  O.OII4 


CoNCi,usiONS.  —  i)  The  yield  of  grain  per  aar  increases  with  the  cir- 
cumference of  the  cob  ;  the  correlation  between  these  characters  is  fairly- 
high. 

2)  There  is  also  a  high  correlation  between  the  yield  of  grain  and  the 
weight  of  tJte  cob. 

3)  The  depth  of  the  kernel  increases  with  the  density  of  the  cob,  but  the 
correlation  is  slight. 

In  these  three  cases,  contrary  to  the  following  ones,  there  is  positive 
correlation. 

4)  An  increase  in  the  density  of  the  cob  tends  to  decrease -the  weight 
of  kernel ;  the  negative  correlation  is  moderate. 

5)  There  is  a  moderate , degree  of  correlation  between  the  following* 
pairs  of  characters  :  circumference  of  cob  and  depth  of  kernel ;  weight  of  cob 
and  average  weight  of  kernel  ;  weight  of  cob  and  thickness  of  kernel. 


(i)  Davenport's  formula  is :  r  — 


S  /'l  79w 


at  <7w 

where  Di,    represents    the  difference  between  the  lengths  and  average  length 
Pw  »  "  »  »  the  weights  and  -average  weight 

CTl  »  »     standard  deviation    of  the  length 

Cw  »  »  »  »  of  the  weight. 

The  maxiniiun  degree  of  positive  correlation  is  expressed  by  the  coefficient  +  i  ;  the  max- 
imum degree  of  negative  correlation  by  the  coefficient  —  i  ;  the  absence  of  any  correlation  is 
represented  by  o.  Tims,  the  value  o.q  shows  a  very  high  positive  correlation,  whereas  the 
value  0.1  shows  a  very  low  correlation.  (Ed.) 
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6)  There  is  slighter  negative  correlation  between  the  circumference  of 
the  cob  and  thickness  of  kernel. 

7)  There  is  a  low  negative  correlation  between  the  pairs  of  charac- 
ters :  weight  of  cob  and  depth  of  kernel ;  density  of  cob  and  yield  of  grain. 

8)  The  negative  correlation  between  density  of  cob  and  depth  of  kernel 
is  very  slight. 

g)  There  is  practically  no  correlation  between  the  circumference  of 
the  cob  and  the  teeight  of  the  individul  kernel. 

There  are,  then,  in  certain  cases,  clear  and  well-defined  relationships 
between  the  characters  of  the  cob  and  those  of  the  kernels,  so  that  measure- 
ments of  the  cob  might  be  a  valuable  aid  in  the  selection  of  maize. 

149  -  On  Abnormal  Ears  of  Maize  Obtained  from  Seeds  Treated  with  Copper.  — 

JUiSiGF.LSON,  A.,  in  Revue  Generale  de  Botaniquc,  Vol.  XXIX,  No.  344-345,  pp.  244-248  -|- 
261-285 -|- I   fig. -1- plates  17-21.     Paris,  1917- 

The  experiments  described  were  carried  out  in  1914  and  1915  to  deter- 
mine the  effect  of  copper  salts  on  the  growth  of  cereals,  and  of  maize  in  par- 
ticular. 

The  1914  experiments  showed  that  treating  maize  seed  with  copper  salts 
had  the  following  effects :  — 

i)  The  germinating  power  of  the  seeds  is  weakened. 

2)  The  poisoning  of  the  seedlings  is  often  shown  by  the  appearance 
of  a  bluish  streak  on  the  leaves. 

3)  The  growth  of  the  plants  is  slower  and  flowering  is,  consequently, 
retarded. 

4)  Poisoning  of  the  seeds  may  give  the  plants  issued  from  them  special 
capacities,  tendencies  to  vary,  shown  by  the  appearance  of  abnormal 
ears,  which,  by  their  own  characters,  and  by  those  of  the  grain  they  contain, 
are  removed  from  the  racial  type. 

5)  These  new  characters  are  faulty  and  retrogressive,  and  the  inju- 
rious effects  increase  with  the  increased  poisoning  of  the  seed  —  greater 
length  of  time  of  poisoning,  closer  contact  of  the  poison  and  albumen  as  a 
result  of  previous  mutilation. 

The  1915  experiments  gave  the  following  complementary  conclusions:  — 
,  6)  Different  copper  salts  have  the  same  effect. 

7)  The  facility  of  the  plants  to  give  abnormal  ears  varies  with  the 
concentration  of  the  copper  solution  in  which  the  seed  has  been  placed. 

8)  Copper  has  no  well-defined  effects,  and  seeds  treated  in  an  iden- 
tical manner  give  birth  to  diff'erent  anomalies. 

9)  The  tendency  to  vary  of  a  plant  from  poisoned  seed  may  be  shown 
by  qualitative  or  quantitative  effects,  by  the  appearance  of  multiple  ano- 
malies, or  of  more  uniform  ones  in  greater  number. 

10)  The  new  characters  of  the  seed  and  the  grain  are  not  stable, 
and  do  not  seem  to  reappear  in  the  descendants. 

it)  The  tendency  to  vary  of  the  parent-plant  is  fixed  in  the  seed  which 
produces  irregular  and  retrogressive  ears. 

Practicai.  Resui^ts.  —  A)  The  copper  treatment,  used  in  agriculture 
to  protect  seeds  againt  cryptogamic  diseases,  may  have  an  accessory  and  in- 
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jurious  influence.  The  specific  characters  of  the  varieties  cultivated  may, 
under  this  influence,  disappear  and  be  modified  in  an  undesirable  sen-e.  The 
deterioration  of  local  varieties  of  cereals,  of  which  farmers  have  so  frequently 
complained  during  recent  years,  may  be  partly  due  to  this  anti-cryptogamic 
treatment,  and  may  prove  a  serious  obstacle  to  the  improvement  and  se- 
lection of  the  desired  characters.  It  is  even  possible  that  chemical  poisoning 
may  produce  deeper  and  more  lasting  results  than  those  obtained  in  the 
author's  experiments,  and  that  poisoning  or  development  in  a  medium  which 
is  not  the  customary  one  may  be  the  cause  of  diverging  types  or  of  deformi- 
ties. 

B)  By  the  action  of  peculiar  and  graduated  chemical  influences  easily 
adapted  to  experiment,  it  may  be  possible  to  throw  some  light  on  the 
natural  factors  of  evolution,  and  perhaps  also  on  the  mechanism  of  racial 
variation.  It  is  of  no  account  if  pathogenic  actions  are  concerned,  for  it  is 
otill  unknown  whether  they  may  not  be  direct  or  indirect  causes  of  the  var- 
iation and  evolution  of  plant  species  or  forms. 

150  -  Correlations  bstween  th3  Chemical  'and    Morphological  Characters  of  Sorg- 
hum. —  See  No.  140   of  this  Review. 

151  -  An  Interesting  Bud  Variation  in  the  Duchess  Apple,   —  dorsey  \i.  j.,  in  The 

Journal nf  Heirditv,  Vol.  Vin,  No.  12,  pp.  565-567,  lig.  g.     Washington,  December,  1917. 

WiLi,iAM  Bardwei.1.  found  in  his  orchard  near  Excelsior,  Minn.,  a 
Duchess  apple  which  differs  from  the  others  of  the  same  variety  in  its  deep- 
er red  colour  and  harder  skin. 

Typical  Duchess  apples  are  paleyellow,  more  or  less  covered  with  irregu- 
lar dark  red  streaks  overlying  lighter  irregular  blotches.  The  sport  has 
the  same  yellow  background,  but  is  covered  with  a  solid,  dark  red  colour 
on  exposed  parts,  shading,  at  the  apex,  into  a  lighter  red  overlaid  with 
j  darker  streaks.  The  skin,  being  harder,  is  more  resistant  during  cooking. 
It  is  probably  a  case  of  bud  variation  which,  since  it  shows  the  same  pro- 
ductiveness and  quality  as  the  patent  plant,,  might  be  successfully  propa- 
gated by  grafting,  and  form  a  new  type  of  great  market  value  owing  to  its 
fine  colour. 

It  was  in  this  manner  that  Collamer  and  Hitchings  arose  from  Twenty 
^Ounce,  and  that  Banks  arose  from  Gravenstein,  all  being  forms  character- 
ised by  a  deeper  colour.  Banks  is  usually  called  Red  Gravenstein,  and, 
similarly  the  new  Duchess  type  might  be  called  Red  Duchess. 

152  -  A  Bottle  NeckedLemon. — swingle,  I^eonhardt,  in  r/ie  J  oumal  of  Heredity, Vol.VIIl, 
No.  12,  pp.  559-560,  I  fig.     Washington,  December,  1917. 

Bud  sports  are  much  more  frequent  in  the  citrus  family  than  is  supposed, 
and. are  of  importance  in  the  improvement  and  standardisation  of  varie- 
ties. 

In  a  Eureka  orchard  near  Corona,  Cal.,  the  author  observed  a  limb  sport 
which  had  grown  till  it  comprised  a  large  part  of  th^  tree.  It  was  distin- 
guished by  its  bottle-necked  fruit  and  narrow,  sharply  pointed  leaves,  re- 
sembling those  of  the  willow  or  peach. 

A  search  lead  to  the  discovery  of  several  other  identical  cases.     There 

[149-152] 


178 


CEREAI,  AND  PULSE  CROPS 


CERE.\L 

AND   PUr.SE 

CROPS 


is  no  transition  between  the  normal  part  of  the  tree  and  the  sporting  branch. 
The  apparent  correlation  which  is  always  found  between  the  bottle-necked 
fruit  and  the  narrow  pointed  leaves,  is  of  interest. 

The  fruit  of  these  branches  is  of  inferior  quality  and  market  value.  This 
shows  the  necessity  of  careful  pruning  and  the  rejection,  for  grafting  purpo- 
ses, of  buds  or  scions  showing  such  variations  to  however  slight  a  degree. 

153  -Cereal  Cultural  Experiments  made  in  1916  at  the  Agricultural  Station  of  Flahult, 

Sweden.   —    von    Feilitzen,    Hjalmar,    in    Svenska     Mosskulturforenings    Tidskrift , 
Year  XXXI,  No.  6,  pp.  465-469.  Jonkoping,  1917. 

i)  Spring  rye  and  wheat,  bari^ey  and  oats.  —  In  yield  of  grain  oats 
hold  the  first  place,  followed  by  barley,  rye  and  wheat. 


Variety 

Beginning 
of  earing 

Duration 

of  growing 

period. 

daj'S 

Grain  Yield 

Cwt.  per  acre 

Compared  with 

that  of  oats 

=  100 

Oats 

Barley  .... 

Rye 

Wheat      .    .    . 

Seger 

Korn 

Primus 

Jatte 

July  25 

July  15 

June  25 
July  20 

119 

131 

138 

21.16 
19.70 
15.80 
16.20 

93 
75 

77 

As  in  the  previous  year  Gulkorn  barley  gave  a  yield  much  superior  to 
that  of  Primus  ;  taking  that  of  Primus  as  100,  the  values  140,  167,  114  are 
obtained  for  the  years  1914,  1915,  1916,  respectively. 

2)  Comparative  e;xperiments  with  different  varieties  of  oats. 
—  The  Kron  variety  holds  the  first  place  with  a  yield  of  21.13  cwt.  of  grain 
per  acre  ;  next  comes  Probsteier  with  20.08  cwt.  The  two  new  Svalof 
hybrids,  Orion  and  Bjorn,  specially  designed  for  the  northern  districts, 
gave,  in  1916,  a  yield  sHghtly  higher  than  that  of  Tysk  Mosshafre  (a  German 
oat  for  peat}^  soils). 


White   Wheats: 

Kron      

Probsteier    ... 

Black  Wheats: 
Tysk  Mosshafre 

Orion 

Bjorn 


-  Weight 

Straw 

Grain 

per 

per  acre 

per  acre 

quarter 

Cwt. 

Cwt. 

lbs. 

Weight  of 

1000  grains 

gms. 


43.51 

21.22 

303.1 

43.60 

20.08 

296.0 

37-87 

13.97 

3II-4 

41.76 

19.42 

324.2 

^1-95 

19.38 

324.8 

34.5 

34-6 

30-5 
34-5 
30.1 


Percen- 
tage 
of   grain 


Number 
of  days 

from 
sowing 
to 
appearenc; 
of 
inflore- 
scences 


73.7 

93 

73.6 

92 

731 

62 

73-0 

84 

74.2 

86 

Duration 

of 

growing 

period 

days 


146 
146 

129 
130 
130 


154  -  Increased  Production  of  Cereals  in  Sweden.  —  See  No.    143  of  this  Revicd; 
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155  -  The  Colour  Classification  of  Wheat.  — Hayes,  h.  k.,  bailey,  c  h,  arny,  a.  c. 

and  Oi-SON,  P   J.     (Committee  of  the  Minnesota  Section  of  the  American  Society  of  Agro 
nomy),  in  the    Journal  of  the  American  Scrieiy  of  Agronomy,Y6\.lK,  No,  6, pp.  281-284. 
Washington,  D.  C,  .September,  1917, 

The  colour  of  wheat  is  due  to  the  joint  effect  of  two  factors :  —  i)  The 
presence  or  absence  of  a  brownish-red  or  orange-yellow  pigment  in  the  bran 
layer  ;  2)  the  physical  condition  of  the  endosperm  cells.  These  latter  may 
be  corneous  or  starchy,  according  to  the  density  of  the  cell  contents  or  the 
relative  amount  of  space  occupied  by  air  cavities  or  vacuoles.  The  confu- 
sion which  has  arisen  with  regard  to  the  colour  classification  of  wheat  is 
probably  due  to  the  use  of  a  single  term  to  describe  the  combined  \dsual  ef- 
fect of  these  two  characters. 

The  presence  or  absence  of  a  red  pigment  in  the  bran  layer  is  of  little 
importance  in  indicating  milling  value  ;'  but  the  density  of  the  endo- 
sperm is  of  great  importance.  Pigmentation  is  definitely  inherited  and 
appears  under  widely  varying  environmental  conditions.  Although  some* 
what  modified  by  climatic  conditions,  the  intensity  of  pigmentation  is  a 
varietal  character.  With  the  same-  degree  of  pigmentation,  a  starch 
kernel  has  a  lighter  appearance  than  a  corneous  kernel,  but  there  is  no 
difficulty  in  'distinguishing  a  starchy  pigmented  kernel  from  a  starchy 
white  kernel.  ^    , 

If  inheritance  be  regarded  as  a  characteristic  manner  of  reacting-to  a  cer- 
tain environment,  it  may  be  said  that  the  physical  condition,whether  corneous 
or  starchy,  is  an  inherited  character.  This,  however,  does  not  apply  to  the 
density  of  the  endosperm,  which  is  very  dependent  upon  environmental 
conditions,  a  fact  which  must  be  borne  in  mind  in  classification  in  view  of 
its  relation  to  milling  qualities. 

The  authors,  therefore,  propose  the  following  classification:  — 

Two  columns  are  necessary:  i)  Pigmentation;  2)  Physical  condition 
or  density. 

Under  pigmentation  it  is  proposed  to  use  the  term  "red"  to  show  the 
presence  of  a  brownish-red  pigment  in  the  bran  layer.  This  is  to  be  modi- 
fied by  the  term  "light "  when  the  degree  of  pigmentation  is  less  than  is 
usual  in  red  wheats.  Although  the  pigment  may  not  be  entirely  absent 
from  the  bran  layer  of  the  so-called  "  white  wheats  ",  it  is  so  nearly  so  that 
the  term  "  white  "  is  proposed  in  classifying  them.  It  is  recognised  that 
a  corneous  kernel  with  a  non-pigmented  bran  layer  will  not  appear  perfectly 
white.  The  colour  of  the  bran  layer  is  not  affected  by  the  density  of 
the  endosperm,  although  the  visual  appearance  due  to  the  two  factors  is 
influenced  by  the  relative  endosperm  density. 

Under  physical  condition  or  density  are  proposed  4  terms  to  denote  the 
various  gradations  of  endosperm  density:  i)  corneous;  2)  sub-corneous ; 
3)  sub-starchy  ;  4)  starchy. 

In  the  first  group,  corneous,  would  be  included  only  the  uniformly 
corneous  sample.  "       '      - 

The  second  group,  sub-corneous,  would  include  samples  whose  kernels 
approach  either  of  the  following  conditions  or  a  combination  of  both :  — 
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a)  samples  containing  2/3  corneous  kernels  and  ^  starchy  or  sub-starchy 
kernels  ;  b)  samples  in  which  nearly  all  the  kernels  approach  the  corneous 
group,  the  greater  part  having  only  a  small  percentage  of  starchy  endosperm. 

The  third  group,  sub-starchy,  would  consist  of  kernels  2/3  of  which  are 
starchy  and  ^  corneous,  or  kernels  which  contain  a  small  amount  of 
corneous  matter  with  the  larger  part  of  the  endosperm  starchy  or  a  com- 
bination of  these  two  conditions. 

The  fourth  group  would  be  limited  to  uniformly  starchy  material. 

It  is  recognised  that  samples  intermediate  to  two  of  these  groups  will 
often  be  found  ;  in  such  a  case  they  must  be  placed  in  the  group  they  most 
closely  resemble  ;  the  signs  -f-  and  —  may  be  used  to  ^how  they  are  slightly 
above  or  below  the  average  of  the  group  iu  which  they  are  placed. 

156  -  The  Effect  of  Sodium  Nitrate  Applied  at  Different  Stages  of  Growth  on  the  Yield, 
CompositionandQualityofWheat.  — Davidson,  J.  and  IvEClbrc,  J.  a.  (Plant  Che- 
mical I,aboratory  of  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture),  in  the 
Journal  of  the  American  Society  of  Agronomy,  Vol.  IX,  Xo.  4,  pp.  145-154.  Washington, 
D.  C,  April,  191 7. 

IvE  Ci,ERC  and  lyEAViTT  (i)  have  shown  that  the  variation  in  nitrogen 
content  of  wheat  is  independent  of  the  original  nitrogen  content  of  the  seed 
used.  This  conclusion  is  confirmed  by  other  work  which  has  proved  that 
the  soil  is  a  minor  factor  in  tliis  variation,  so  that  it  appears  that  the  prin- 
cipal factor,  within  the  limits  of  these  experiments,  is  climate.  It  remains 
to  be  fovuid  which  factor,  or  combination  of  factors,  of  climate  (rainfall, 
sunshine,  altitude,  temperature)  are  the  principal  causes  of  such  variation, 
and  whether  climate  afEectsthemetabolismof  the  plant  directly,  or  indirectly 
by  modifying  the  amount  of  plant  food  in  the  soil 

The  work  described  in  this  paper  was  luidertaken  to  study  this  ques- 
tion. It  was  thought  that  climate  might  be  the  cause  of  the  variation 
of  available  nitrates  at  different  stages  of  growth  and  it  therefore  seemed 
advisable  to  study  the  effect  of  the  application  of  sodium  nitrate  at  these 
different  stages.  The  experimental  plots  measured  I  square  rod  each,  and 
the  nitrate  was  applied,  either  in  solution  or  in  the  solid  state,  at  the  rate 
of  320  lbs.  per  acre  in  r,  2  and  3  lots  at  the  following  periods;  —  i)  when 
the  crop  was  about  2  inches  high ;  2)  at  heading ;  ^)  milk  stage.  * 

The  results  show,  .above  all,  that  the  addition  of  sodium  nitrate  at  the 
early  stages  of  growth  stimulates  the  vegetative  growth  and,  consequently, 
increases  the  yield.  Though  the  presence  of  sodium  nitrate  at  the  time  of 
heading  gives  a  better  quality  grain  as  regards  colour  and  protein  content, 
it  does  not  affect  the  vegetative  growth.  At  the  milk  stage,  sodium  ni- 
trate has  no  effect  on  the  yield,  quality  or  protein  content  of  the  grain.  The 
same  results  were  obtained  whether  the  nitrate  was  applied  in  solution  or 
in  the  solid  state,  except  during  the  first  stage,  when  the  use  of  nitrate  in 


(i)  lyE  Clerc,  J.  A,  and  Leavitt,  S.,  Trilocal  Experiments  on  the  Influence  ot  Environ- 
ment on  the  Composition  of  Wheat,  in  U.  S.  Dept.  of  Agr.,  Bureau,  of  Chemistry,  Bull.  izSy 
pp.   18.   1910.  {Authoj). 
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solution  give  higher  yields,  probably  on  account  of  the  better  distribution 
of  the  fertiliser  in  this  form. 

The  experiments  also  confirmed  the  negative  correlation  between  the 
nitrogen  content  and  yellow  colour  of  the  grain  ;  potassium  chloride  alone 
appears  to  increase  this  colour,'  but  does  not  effect  either  the  vegetative 
growth  or  the  chemical  composition  of  the  grain. 

157  -  Experiments  with  Wheats  at  Verrieres,  Seine-et-Oise,  France.  —  De  vilmorin 

jAqjUES,  h\_Comptes  Rendus  des  Seances  de  I' Academic  d' A;yicu,l'ure  de  Frame,  Vol.11 
No    38,  pp.  1077-1085.     Paris,  December  5,  191 7. 

In  this  paper  are  given  the  results  of  experiments  with  wheats  begun 
in  1917  at  Verrieres  by  M.  PhiuppE  de  VirvMORi>T,  and  continued  after 
his  death  by  the  author. 

I.  —  Sprixg  wheats.  —  The  following  seven  varieties  were  studied  in 
1917:   Atirore,  White.  Fife,  Manitoba,  Red  Fife,  Kolben,  Mars  rouge  sans 
barbes,  Marquis. 

The  Manitoba  wheat  used  for  comparison  was  from  the  old  Vli,MORlN 
stock,  received  from  the  Corbeil  mills  in  1900,  and  grown  ever  since  at  Ver- 
rieres. 

The  experiments  were  divided  into  two  parts  : 

i)  Aurore,  Manitoba,  Red  Fife,  Marquis  and  Kolben  were  compared. 
These  wheats  were  classified  as  follows  :  — 

Earllness  Yield 

ist.  —  Aurore  ist.  —  Aurore  with  46.20  Ibs"  per  120  sq.  yds. 

2nd.  —  Marquis  2nd.  —  Kolben      »     31.46     »       »  »  »  » 

3rd.  — •  Manitoba  3rd.  —  Marquis    »      30.25      »        »      »  »  » 

-     Jth.  —  Kolben  4th,  —  Manitoba  y>      23.98      »        »  »  »  » 

In  the  1917  yield  tests  Kolben  took  a  good  place,  much  higher  than 
that  it  had  held  previously. 

2)  The  number  of  days  elapsing  between  the  date  of  sowing  and 
that  of  harvesting  were  : 

Sown  on  March  i.  Sown  on  March  15 

Aurore 148  days  Marquis   (received  and   sown   on 

Mars  rouiie  sans  barbes   ....     156       »                     the  20th.  only) 136  days 

Manitoba 159       »            Auyore 138  » 

Red  Fife 162       »             Mars  rouge  sans  barbes      ...  144  » 

White  Fife      162       »              Manitoba .'    .  147  » 

Kolben 169       «              White  Fife        147       » 

Red  Fife       151  » 

Kolben       155  » 

Sown  on  April  i.  Sown  on  April  15. 

Aurore 129  days  Aurore .'  114  days 

Marquis       »    ....  131  »  Marquis 114  » 

Mars  rou!;e  sans  barbes    ....  135  »  Mars  rouge  sans  barbes     ...  116  » 

Manitoba 138  »  Manitoba ir6  » 

Kolben 138  »  White  Fife        116  » 

Red  Fife 114  »  Red  File        120  » 

White  File 144  »  Kolben       120       » 
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Aurora  wheat  leads  in  every  respect,  being  very   closely  followed  by 
Marquis  wheat. 

Aurore  wheat.  —  This  wheat  is  of  Australian  origin,  a  hybrid  of  the  Ja- 
cinthe  and  Ladoga  varieties  obtained  in  Australia.  It  was  imported  in 
1892  in  the  V11.MORIN  collection.  One  plot  of  Aurore,  sown  on  May  ist., 
was  harvested  on  July  31st.,  after  exactly  3  months,  with  a  yield  of  1177  lbs. 
for  25  ares  (17  cwt.  per  acre),  in  medium  soil,  with  average  cultural  methods. 
Sown  during  the  first  days  of  March,  Aurore  gave,  in  1916,  a  fine  yield  ofi 
over  26  cwt.  per  acre.  In  1917,  however,  though  sown,  under  bad  con- 
ditions, it  only  gave  a  yield  of  17  ^  cwt.  per  acre.  Aurore  wheat  is  an  ex- 
.cellent  spring  wheat  for  France. 

Marquis  wheat.  —  This  variety,  obtained  in  Canada  by  Dr.  Ch.  Saund- 
ers, is  rapidly  taking  the  place  of  all  other  varieties  in  that  country.  Its 
eailiness,  surpassed  by  no  other  wheat  in  America,  and  which,  in  the  experi- 
ments in  question,  is  very  near  that  of  Aurore,  gives  it  a  great  value.- 
^The  advantage  it  has  in  being  a  selected  wheat,  and  not  mixed,  like  Mani- 
toba is  very  appreciable.  It  would  be  useful  to  grow  it  in  Fiance  on  ac- 
count of  its  earliness  and  yield. 

Mars  Rouge  sans  barbes  conies  after  Marquis,  followed  immediately 
by  the  series  Fife,  alias  Manitoba. 

II.  —  Resistance  to  cold  op  the  different  varieties  of  wheat. 

—  Observations  on  this  point  were  made  in  the  annual  experiment  on  winter 
yields  at  Verrieres.  In  this  district  the  frosts  continued  almost  without  in- 
terruption from  January  20th.  to  February  15th.,    sometimes  reaching 
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Classification  in  1917  according  to  resistance  to  cold. 


I.   Varieties  resisting  well  ot  hardly 
suffering. 

i)  Rouge  d'Al^kirch  (completely  immune) 

2)  Teverson  (resisted  well,  none  lost) 

3)  Dattel  (id.). 

4)  Aufomne  rouge  barbu  (id.). 

5)  Nouette  de  Lausanne  (id.). 

6)  £peantre  blanc  sans  barbe  (id.). 

7)  Perle  du  Nuisement  (a  few  plants  only 
lost). 

8)  Victoria  d'Automne  (id.). 

9)  Blanc  des  Flandres  (id.). 

10)  Ble-Seigle  (id.). 

11)  Crept  (id.). 

12)  Gros  bleu  (id.). 

13)  Briquet  jaune  (id.). 

14)  Lamed  (id.). 

15)  Rouge  d'Ecosse  (id.). 

16)  Browick  (id.). 


2.    Varieties  suffering  hut  little.    ■ 

17)  Gvosse  T'etc  (barely  1/5  lost) 

18)  Massy  (id.). 

19)  Teverson  a,  zpi  blanc  (id.). 

20)  Chiddam  d'Automne  a  epi  rou'^e  (id.). 

21)  Little  Joss  (id.). 

22)  Tresor  (I/4  lost). 

23)  Blanc  a  paille  raide  (id.). 

24)  Ble  Hybride  No.  115  (lost  Vs)- 

25)  Ble  Hybride  No.  104  (id.). 

26)  Ble   Manitoba   (from   Goldschidt,   i/s 
lost). 

27)  Mars  de  Suide  rouge  barbu  (V3  lost) 

28)  Geant  du  Milanais  (id.). 
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4.    Varieties  suffenng  badly. 
38)  Noe  (V3  frost  bitten). 

39)  Bordier  (3/4  frost  bitten). 

40)  Allies  (id.). 

41)  Ble  Hybride  No.  118  (id.). 
,  41-a)  Saumur  d'automne  (id.). 

42)  Rouge  de  Saint-Laud  (id.). 

43)  Rieti  (id.). 

44)  Odessa  sans  havhes  (id.). 

45)  Engrain  commun  (id.). 

46)  Barbu  a  gros   grain  (7/io°frost  bitten) 

47)  CaztJatfr  (4/9  frost  bitten). 

Vatielies  completely  or  almost  completely  frost  bit/en. 


3.    Variel'es   suffering. 

29)  Roseau  (1/2  lost). 

30)  Bordeaux  (id.). 

31)  Bo»  Fermier  (id.). 

32)  /flM'S'  (id-)- 

33)  Champlan  (id.). 
33-a)  5iif  Hybride  No..  119  (id.). 

34)  B^e  Hybride  No.  120  (id.). 

35)  Hatif  Inversable  (id.). 

36)  Sie  Hybride  No.  134  (id.). 

37)  BIS  Hybride  No.  105  (id.). 


48)  Rouge  prolifiqne  barbu  (suffered  very 
badly). 

49)  Chiddani  blanc  de  Mars  (id.). 

50)  Pithiviers  (almost  entirely  frost  bitten). 

51)  Touzelle  rouge  de  Provence  (id.). 

52)  Herisson  sans  barbes  (id.). 

53)  Mars  rouge  sans  barbes  (id.). 

54)  Richelle  blanche  de  Naples  (a  few  plants 
only  remained). 

55)  Gironde  (id.). 

56)  Ble  Hybride  de  printemps  No.  187  (id.). 

57)  Petanielle  blanche  (id.). 

58)  Six-rowed  Poulard  (id.). 

59)  Poulard  d'Ausiralie  (id.). 

60)  Richelle  blanche  hative  (id.). 


61)  Saumur   de    Mars    (completely    frost 
bitten.). 

62)  Ble  Hybride  de prinh^mps  So.  igz  {id.) . 

63)  Ble  Hybride  de  printetnps  No.  193  (id.). 

64)  Aurore     (id.). 

65)  Mars  barbu  ordinaire  (id.). 

66)  Mars  rouge  barbu  (id.). 

67)  Petanielle  noire  de  Nice  (id,). 

68)  Amidonnier  blanc  barbu  (id.). 

69)  Amidonnier  blanc  ameliore  (Alvargon- 

zalez)  (id.). 
70)  Miracle  (id.). 

71)  Belotourka  (id.). 

72)  MMeah  (id.). 

73)  Pologne  (id.). 


The  following  results  were  obtained,  in  experiments  on  "  successive 
autunui  sowing  ",  in  which  various  hybrids  were  studied  and  many  known 
varieties  were  used  for  comparison.  . 

Chi     am  winter  wheat  (white  ears). 

Sown  on  October  20  (almost  entirely  frozen). 
.Sown  on  December  i  (resisted  well). 

Bi£  des  Allies. 

Sown  on  October  20  (almost  entirely  frost  bitten). 
Sown  on  December  i  (resisted  well). 

BU  Aurore. 

Sown  on  October  20  (entirely  frost  bitten,  except  3  plants). 
Sown  on  December  i  (very  badly  attacked). 

This  last  observation  was  made  only  out  of  curiosity  and  is  of  no  prac- 
tical value  as  spring  wheats  are  never  sown  in  autumn. 

158  -  Wheat  Growing  in  Tuscany:  —  Ferrari  P  ,  in  U Italia  Agricpla,  Year  1,1V, No.  II , 
PP-  385-389.  Piacenza,  November  15,  1917. 

In  Tuscany,  the  production  of  wheat,  as  such,  has  relatively  little  im- 
portance, for  the  topographical  conditions  of  the  province  are  more 
suitable  for  the  cultivation  of  woody  plants  (vine,  olive,  etc.),  so  much  so 
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that,  in  many  localities,  the  total  production  of  the  farm  does  not  suffice  ; 
for  the  consumption  of  the  farm  family.     On  the   other    hand,    Tuscany  ' 
produces  seed  of  one  of  the  best  wheat  varieties  ("  gentil  rosso  ")  which,  , 
when  cultivated  in  the  fertile  plains  of  upper  Italy,  has  considerably  increased 
the  unit  production  of  this  cereal.  •  i 

Tuscany  was  the  first  region  gf  Italy  to  improve  the  local  varieties  of  I 
wheat  by  careful  selection,  a  process  that  has  been  practised  since  1890.   , 

Tuscan  wheats  are  all  soft  varieties  :  —  '  , 

"  Gentil  rosso  "  :  —  most  widely  grown  wheat  in  Tuscany ;  awnless  ;  I 
long,  blond  grain,  tillers  abundantly. 

"  Gentil  bianco  "  :  —  when  mature,  ear  and  grain  are  lighter  coloured 
than  those  of  the  previous  variety ;  awnless ;  seed  not'  so  long  as  that  of 
''  gentil  rosso  "  ;  good  croppper,  especially  in  hill  regions  (650  to  1300  ft.). 

"  Calbigia  "  :  —  ear  coloured  like  that  of  "  gentil  bianco  "  ;  grain 
reddish  ;  this  is  why,  in  several  localities,  the  name  "  calbigia  "  is  used  as 
a  synonym  of  "gentile",  and  local  varieties  are  often  called  "calbigia 
hianca  "  or  "  calbigia  rossa  ",  according  to  the  colour  of  the  grain. 

"  Mazzocchio  "  :  —  round  ear,  with  long,  stiff  awns ;  does  not  tiller 
so  well  as  the  preceding  varieties,  and  is  best  suited  to  hiU  regions  ;  is  less 
affected  by  shading  by  the  olive  and  other  trees,  and  is  little  liable  to  lodg- 
ing ;  full,  reddish  grain,  giving  a  good  yield  of  flour  that  makes  excellent 
bread. 

Among  other  local  varieties  are  :  "  grano  rosso"  (red  wheat)  and  the 
bearded  "  cascola  " ,  chieflj^  grown  in  the  provinces  of  Pisa  and  Grosseto  ; 
"  civitella  "  with  a  long,  white,  bearded  ear  ;  "  andriolo  " ,  bearded,  suitable 
for.  hill  regions.  All  these  varieties  are  of  secondary  importance  compared 
with  "  gentil  rosso  ",  which  may  be  considered  as  the  tj^ical  wheat  of  the 
greater  part  of  Tuscany. 

Amongst  introduced  varieties,  Rieti  wheat  is  grown  in  level  regions  where 
the  crop  is  liable  to  rust.  Some  trials  have  been  made  of  the  hybride  in- 
ver sable  de  Vilmorin  (Vihnofin's  non -lodging  hybrid)  wheat  in  flat  districts 
where  the  shade  produced  by  trees  is  harmful. 

On  the  author's  suggestion  the  "  R.  Accademia  dei  Georgofili  "  of  Flo- 
rence opened,  in  1890,  a  competition  for  bonuses  for  the  selection  of  wheat 
seed,  in  order  to  improve  local  varieties.  Owing  to  the  good  results  of 
this  competition,  another  was  organised  in  1895,  always  limited  to  local 
varieties.  These  competitions  shov/ed  up  the  value  of  the  "  gentil  rosso  " 
and  "  gentil  bianco  "  varieties,  especially  of  the  former.  Manj^  competi- 
tors showed  that,  by  m.ethodic  seed  selection,  were  obtained  uniform  seed 
characters,  greater  tillering  power,  a  longer  ear,  a  greater  number  of  fertile 
spikelets,  and,  in  consequence,  a  greater  unit  yield.  This  is  whj^  many  far- 
mers of  the  Val  d'Arno  (province  of  Florence),  among  those  who  had  won 
prizes  at  the  competition,  commenced  the  large  scale  production  of  "  gen- 
til rosso"  for  seed.  In  1905,  the  Florentine  "  Consorzio  agrario  "  commenced 
the  sale  in  Tjiscany  and  upper  Italy,  where  "  gentil  rosso  "  was  very  suc- 
cessful. Afterwards,  many  farms  sold  "  gentil  rosso  "  seed  wheat  directly 
to  the  "  Consorzi  agrari  "  of   Venetia,  lyombardy  and   Emilia,  the   repre- 
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sentatives  of  which  visited  the  crops  before  the  han^est  to  ascertain  their 
uniformit5\  Then  the  "  Istituto  per  le  sementi  "  was  founded  to  deal  par- 
ticularl}'  with  the  provision  of  and  preparatory  work  for  seed  wheat,  the 
diffusion  of  which  was  greatly  helped  b}^  the  "  Federazione  italiana  dei  Con- 
sorzi  agrari  ". 

In  1913  it  was  calculated  that,  in  18  provinces  of  Piedmont,  Lombardy, 
Venetia  and  Emilia,  the  wheat  "  gentil  rosso  "  was  grown  on  86  050  acres 
c^i"  35  %  of  the  total  area  under  wheat  (see  II  frumento  in  Italia,  Ministexo 
di  Agricoltura,  Industria  e  Commercio,  Ufficio  di  Statistica  Agraria,  pp.  33. 
Rome,  1914). 

Allo'wing  that  the  locall}^  produced  seed  can  be  used  for  5  years,  about 
70  000  quintals  of  the  original  wheat  seed  must  be  imported  every  year. 

The  example  given  b}'  the  "  R.  Accademia  dei  Georgofili  "of  Florence 
has  been  followed  b}^  the  Bologna  Agricultural  Society,  the  R.  Academy 
of  Agriculture  of  Turin,  the  Treviso  Agricultural  Association,  the  Agricul- 
tural Committees  of  Catania  and  Pisa,  the  "  Cattedra  Ambulante  (Ji  Agri- 
coltura "  of  Piacenza,  etc. 

159  -  "  Kanred  ",  a  New  Wfeeat  for  Kansas.  —  jardine,  w.  m.,  in  the  journal  of 

the  American  Society  of  Agronomy,  Yo\.TS-,'i>!o.  6,  pp.   257-266.     Washington,  D.  C, 

September,  191 7. 

Origin.  —  The  new  wheat,  called  Kanred,  is  the  product  of  a  single 
head  selected  in  1906  from  Crimean  (N0.1435  of  the  Office  of  Cereal  In- 
vestigations, U.  S.  Department  of  Agriculture)  b}^  the  Department  of 
Botany  of  the  Kansas  State  Agricultural  College.  In  the  autumn  of  1906, 
554  selected  heads  were  sown,  and  451  were  harvested  in  the  following  sea- 
son. These  and  79  other  selection's  were  sown  in  single  rows  alternating 
with  Kharkof  wheat  for  purposes  of  comparison.  In  1908,  533  selections 
were  harvested,  122  of  which  were  chosen  for  increase.  In  the  autumn  10 
rows  of  each  of  these  were  sown  with  alternate  rows  of  Kharkof.  In  1909, 
89  selections  were  har\^ested,  sown  in  rows  as  before,  and,  in  1910  the  har- 
vest, together  with  100  other  strains,  was  passed  over  to  the  Agronomy 
Department  for  further  trial.  From  1911  to  1916  several  of  the  most  pro- 
mising selections,  including  Kanred,  were  grown  in  pots.  From  1914 
onwards  Kanred  was  grown  at  the  sitb-station  at  Hays,  Kansas,  and  in  co- 
operative tests  with  farmers  throughout  the  hard  winter- wheat  belt.  Since 
1915  it  has  been  grown  at  the  sub-stations  at  Colb}'^  and  Garden  City, 
Kansas.  Milling  and  baking  tests  and  chemical  analyses  of  the  most  pro- 
mising strains  have  been  made  each  year  since  1912. 

Characteristics.  —  Hard  winter-wheat,  bearded,  with  whitish,  gla- 
brous glumes  and  reddish  grain  of  the  v/ell-known  Crimean  or  Turkey 
t3^pe.  In  habit  of  growth  and  general  appearance  the  plant  and  grain  can- 
not be  distinguished  from  Turkey  and  Kharkof  unless  it  be  in  minute  bo- 
tanical differences  which  have  not  been  determined.  It  usually  heads  and 
ripens  somewhat  earlier  than  Turkey  and  Kharkof,  but  this  difference  is 
not  sufficient!}'  constant  for  identification. 
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Average  yields  and  other  Agroyiomic  Data  of  Kanred, 
Turkey  and  Kharkof  Wheats  at  Manhattan,  Kansas  from  191 1  to  1916. 


Variety 

Yield  in  bushels 
per  acre 

Date 

of  heading 

Date 
of  ripening 

Weight  in  lbs. 
per  bushel 

Kanred 

Turkey    .    . ' 

Karkof 

3I.I 
26.5 

25.9 

May  21.8 
May  22.8 
May  23.1 

June   19 
June  20.8 
June  21.2 

59-2 
39.3 
58.3 

In  the  tests  carried  out  at  the  three  above-mentioned  sub-stations  or 
in  cooperation  with  farmers,  Kanred  always  surp3ssed,  in  unit  .yields,  the 
varieties  compared  with  it,  ripened  before  or  at  the  same  time  as  the  other 
wheats,  and  appeared  to  bear  the  winter  better. 

Average  Results  of  Milling  and  Baking  Tests  made  at  Manhattan 

from  1912  to  1915. 
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1 

d 
S 

a 
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■Si  vP 
0  Ss 

■S55 
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S 

V 

*5  ^ 

u 

■q 

1^ 

0 

< 

1 

4-1 

ft 

Kanred 

1 
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160  -  Maize  in  Madagascar.  —  Reynier,  F.,ia  Revue  Agncole  et  Veterinaire  de  Madagascar 
el  Dependances ,  Year  11,  No.  13,  pp.  9-16.  Tananarive,  November,  1917. 
Maize  does  very  well  at  all  altitudes  in  the  island  of  Madagascar,  where  it 
is  cultivated  throughout  the  year.  In  certain  dry  districts,  if  the  necessary 
water  is  supplied  by  irrigation,  maize  may  be  had  in  all  its  stages  —  a 
sight  often  seen  in  the  well-irrigated  valleys  of  the  south-west.  It  is, 
however,  chiefly  grown  along  the  western  coast  from  November,  when  it 
is  sown  after  the  first  rains,  till  March,  when  it  is  harvested.  Two,  or 
even  three,  harvests  are  possible  all  over  the  island,  one  being  without  irri- 
gation. The  province  of  Tulear  alone  could  produce  50  000  metric  tons 
of  grain  exclusive  of  the  amount  necessary  for  local  consumption. 

Before  the  war  it  was  not  possible  to  grow  maize  for  export  in  Madagas- 
car, owing  to  the  cost  of  transport  to  the  large  European  ports,  freight  be- 
ing quite  prohibitive.  As  a  result  of  the  war,  the  production  of  maize 
has  decreased  in  the  belligerent  countries  and  increased  in  those  neutral 
countries  which  could  grow  it  more  largely ;  as  the  demand  is  in  excess  of 
the  supply,  there  is  scope  for  newcomers  on  the  market.  These  facts, 
together  with  the  increased  prices  and  levelhng  of  freight  on  all  shipping 
lines,  completely  change  the  position  of  Madagascar  and  place  it  in  the  best 
possible  conditions  for  supplying  profitably  at  least  all  the  maize  imported 
by  France,  which,  in  normal  times,  reached  the  round  figure  of  500  000 
metric  tons,  but  which,  at  present,  is  being  imported  in  much  larger  quan- 
tities. Emphasis  is  laid  on  the  necessity  of  organisation  among  the  farmers 
to  carry  out  this  scheme. 
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161  -  Transplanting  in  the  Control  of  "Wild"  Rice  in  Italy. — Marcakblli,  b.  ,  in  /;  Gior- 

nale  di  Risicoltura,  Year  VII,  No.  21,  pp.  2bo-264.     Vercelli,  November  15,  1917. 

In  the  Italian  rice-fields  the  name  "  riso-crodo  "  cr  "  riso  selvatico  " 
(wild  rice)  is  given  to  plants  forming  sub-varieties,  now  become  wild,  of 
the  oldest  variety  of  rice  cultivated.  They  are  characterised  by ;  —  vigorous 
growth  from  the  beginning  ;  the  ease  with  which  the  grain  drops  from  the 
panicles  with  the  slightest  contact ;  the  vitality  of  the  grain  lasting  many 
'  years.  They  are  placed  in  two  principal  categories :  —  i)  with  white  panicles  ; 
'2)  with  red  panicles.  The  first  category,  which- is  the  more  common  and 
more  dangerous  because  of.  the  ease  with  which  the  grain  falls  when  ripe, 
includes  plants  of  medium  growth,  with  white  nodes,  rather  compact  large 
panicles  with  round,  bearded  grain  of  a  silvery  white  after  earing  and  during 
flowering,  but  yellowish  when  ripe.  The  plants  of  the  second  category  are 
less  dangerous,  because  less  common  with  little  tendency  to  remain  wild  ; 
they  are  straight,  high,  with  black  nodes,  slightly  hulled  or  bare  grain, 
long  and  covered  with  a  yellowish-red  down.  Since  a  few  years  there  has 
spread  more  extensively  another  sub-variety,  similar  to  that  of  the  second 
category  in  size,  but  with  long-bearded,  black  panicles,  whose  grain  falls 
very  easily  and  spreads  quickly. 

-1  It  is  impossible  to  exterminate  these  plants  by  uprooting  ("  rimonde  "), 
because,  while  green,  they  resemble  cultivated  rice  very  closely,  and,  af- 
ter earing,  they  are  very  similar  to  "  Ostiglia  "  and  "  I^encino  "  rice.  It 
is  for  this  reason  that  they  are  the  cause  of  serious  loss  in  permanent  rice 
fields,  a  loss  exceeding  that  caused  by  the  most  common  weeds,  sometimes 
affecting  70  to  80  %  of  the  yield.  Moreover,  the  few  grains  which  pass 
into  the  crop  decrease  its  value,  for  they  break  easily  during  threshing 
ajid,  after  polishing,  have  reddish  lines. 

When  a  rice  field  infested  with  "  wild  "  rice  has  been  under  rotation 
ifor  one  or  two  years  with  meadow  grass  or  wheat,  and  the  turn  of  rice 
jcomes  round  again,  the  "  wild  "  rice  appears  again,  stronger  than  ever,  be- 
jcause  a  large  number  of  grains  remain  alive  in  the  soil. 
i  The  methods  recommended  for  the  control  of  "  wild  "  rice  are.  — Turn- 
ling  poultry  on  to  the  rice  field  immediately  after  the  harvest ;  burning 
the  stubble  whenever  and  wherever  possible  ;  deep  winter  and  spring 
ploughing ;  careful  and  continuous  weeding  of  the  field ;  collecting  the  pan- 
icles immediately  after  flowering  ;  sowing  in  lines  so  that  all  plants  grow- 
ing in  the  spaces  may  be  pulled  up. 

Nevertheless,  all  these  methods  are  not  always  efficient  for  fighting  or 
preventing  the  spread  of  the  plants  ;  but  they  disappear  easily  and  quickly 
;f  the  transplantation  method  is  a  dopted .  By  this  method ,  between  two  har- 
vests of  rice,  may  be  obtained  one  of  colza,  crimson  clover,  hay  or  rye.  The 
'  wild  "  rice  seeds  which  have  shot  up  during  this  intermediate  harvest 
ripen  with  great  difficulty  on  account  of  the  insufficient  winter-spring  tem- 
perature. The  basis  of  this  method  is  as  follows  :  as  soon  as  transplantation 
las  been  carried  out,  the  level  of  the  water  must  be  raised  from  5  to  30  cm., 
hus  the  "  wild  "  rice  remains  too  long  out  of  contact  with  the  air  and  rots. 
The  few  plants  which  survive  are  soon  outstripped  and  overcome  bj^  th*e 
:ultivated  rice,  and  rapidty  turn  yellow  and  die. 
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The  life  cycle  of  "  wild  "  rice  is  much  affected,  and  completely  stopped 
after  two  or  three  years  of  the  transplantation  method,  which  is  the  only: 
efficacious  one  for  eradicating  this  weed  from  new  rice  fields,  or  old  or  moun- 
tain ones. 

162  -  Tuber  and  Root  Cultivation  Trials  made  in  1916  at  the  Agricultural  Station^! 

Flahult,  Sweden.  — von  Feilitzen,  Hj^vlmar,  mSvcnskaMosskulturjdren-ings  Tidskrift, 
Year  XXXI,   No.  6,  pp.  469-486.  Jonkoping,  1917. 

i)  Comparative  experiments  with  35  varieties  of  potatoes.  — 
An  average  yield  of  6.36  tons  per  acre  was  obtained,  with  a  maximum  of] 
II. 15  and  10.35  ^o^s  per  acre  for  Grahms   Non  Plus  Ultra  and  the  English: 
potato,  The  Factor,  respectivel3^    The  percentage  of  small  tubers  was  fairly! 
high  —  20.7  %  —  as  a  result  of  the  early  autumn  frosts  which  prevented 
full  growth.     In  comparison  with  the  starch  percentages  of  1915  and  1914  . 
(15.4  and  15. 1  %),  that  of  igi6  waslow,  an  average  of  13.15  %,  with  a  maxi- 
mum of  14.56  and  14.18  %  respectively  for  Makalos  and  Non  Plus  Ultra. 
The  starch  yield  per  acre  was  3  569  lbs.  for  Non  Plus  Ultra,  3  186  lbs.  for 
Juvel,  3  093  lbs.  for  Harbinger,  and  3  038  lbs  for  The  Factor.  j 

2)  Root  Crops.  —  Turnips  lead  with  27.87  tons  per  acre  (Weibulls! 
Bortf elder  and  Svalof  Bortfelder)  ;  then  come  kohl-rabi,  with  9.15  tons, 
mangolds  (Ovoide  des  Barres),  with  8.55  tons,  and,,  lastly,  carrots  (Cham- 
pion), with  4.77  tons  per  acre. 

163  -  The  Cultivation  of  Alfalfa  in  the  Oasis  of  Tripoli.  — mazzocchi-alemanni,  nallo,  ; 

in  R.  Vfficio  azrario  della  Tripolitania,  La  colfivazione  delV erhamedica  nclVoasi  tripol-itia 
{IsU'uzioni  pratiche  ai^li  agricoUori  locali),  Istruzione  No.  -i,  pp.  i8.  Italian  text  -|-  z  figs. 
+  pp.  10.  Arab  text  -\-  i  coloured  plate.     Tripoli,  1917. 

Alfalfa  is  undoubtedly  the  most  impoTtant  native  irrigated  herbaceous 
crop  of  the  Tripolitan  oasis,  often  it  is  the  only  one,  and,  at  any  rate,  is 
the  principal  fodder  of  the  draught  animals,  who  usually-  eat  it  green. 

The  high  yields  obtained  from  alfalfa  locally,  far  surpassing  these  of 
the  best  Italian  irrigated  fields,  the  good  quality  of  the  fodder,  its  high  price, 
the  absence  or  lack  of  other  foods  for  livestock,  and  the  absolute  necessity 
for  the  native  farmer  to  have  an  animal  employed  permanently  on  a  cer- 
tain kind  of  work,  especially  drawing  water  from  the  wells,  are  ?11  factors 
which  prompt  him  to  give  as  much  attention  as  possible  to  this  crop. 

In  normal  times  preference  is  given  to  alfalfa  (native  name  :  "  sofsa  ") 
rather  than  barley,  which  is  grown  on  the  steppes  rotmd  the  oasis,  or  receiv- 
ed from  the  interior.  The  production  of  seed  for  the  market  is  very  li- 
mited, and  its  price  very  high.  In  1917  the  Royal  Agricultural  Office 
started  to  distribute  seed  free  of  charge,  and,  to  improve  the  crop,  issued 
practical  rules  (given  in  the  paper  under  review)  drawn  up  from  observa- 
tions made  in  the  best  alfalfa  fields  of  the  district.  ! 
The  soil  of  the  Tripolitan  oasis  is  very  well  suited  to  the  growing  of  alfalfa 
so  long  as  it  is  well  cultivated  (deep  and  careful  hoeing,  weeding)  and  manured 
with :  —  398.25  cwt.  of  manure ;  20  cwt.  of  wood  ash ;  3.98  to  4.76  cwt.  of 
calcium  sulphate  ;  3.18  cwt.  of  superphosphate  per  acre.  After  harrowing 
dlownthe  soil,  a  network  of  sm^ll  irrigation  canals  is  constructed  according 
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to  the  excellent  native  system,  which  consists  of  a  series  of  main  canals 
(usually  of  earth,  rarely  of  stonework),  arranged  like  fish-bones,  and  ?  certain 
number  of  secondary  canals,  also  of  earth,  distributed  over  the  whole  area  to 
be  irrigated.  The  ground  between  two  of  those  secondary  canals  is  divided 
into  a  double  row  of  plots  ("gedauel";  gedula  in  the  singjlar)  measuring 
from  2  to  6  ^  square  yards,  flooded  separately  by  the  water  from  the 
small  secondary  canals,  each  of  which  feeds  a  double  row  of  plots, 
usuall}^  losenge  shaped.  Its  well  to  surround  the  alfalfa  field  by  hedges 
so  as  to  protect  it  against  the  winds. 

Local  seed  must  be  used.  Repeated  experiments  with  Italian  and  Tu-  • 
niSian  seed  always  gave  very  bad  results.  There  are  two  strains  of  native 
alfalfa :  —  "  chobbesi "  and  "  nefeh  ".  The  first  gives  higher  yields  and  has 
larger  leaves  ;  the  second  has  smaller  leaves  and  lower  jdelds.  The  most 
famed  oasis  localities  for  the  production  of  good  seed  are  Tadjourah  and 
Al  Aioun  (Menschiah).  The  seed  from  the  former  is  excellent  in  all  soil 
which  have  soft  water  ;  those  from  the  latter  are  particularly  suited  to  soil 
irrigated  with  slightty  brackish  water.  The  best  time  for  sowing  is  between 
March  and  May.  Alfalfa  is  also  sown  from  October  to  November  at  the 
same  time  as  barley.  It  is  sown  either  in  lines,  in  holes  containing  3  or  4 
seeds,  or  broadcast.  In  the  last  cas£,  sowing  must  be  followed  by  hoeing, 
and  alwa^T-s  by  abundant  irrigation. 

Ten  to  fifteen  days  are  allowed  to  elapse  between  the  first  and  second 
irrigation,  so  as  to  allow  the  roots  to  penetrate  deeper.  The  normal  dura- 
tion of  irrigation  is  from  5  to  6  days  during  the  hot  season,  and  from  10  to 
12  days,  or  even  more,  during  winter.  A  depth  of  from  30  to  50  mm.  of 
water  is  given  at  each  irrigation.  Weeding  is  very,  important.  Manure  is 
not  usually  given  during  the  first  year,  but  the  following  years  liquid  ma- 
nure is  added  to  the  irrigation  water.  The  first  cutting  is  made  from  42 
48  days  after  sowing  ;  the  others  follow  each  other  at  intervals  of  from  20 
to  25  days  in  summer,  and  from  30  to  40  days  during  the  cool  season.  Good 
local  alfalfa  fields  will  give  at  least  8  cuttings  a  year,  normally  10,  and 
sometimes  even  12.  Experiments  carried  out  by  the  author  gave  yields  of 
88  Yo  tons  of  grass  per  acre,  equal  to  22  ^/^  tons  of  hay.  In  special  cases 
higher  yields  may  be  obtained.  As  a  rule  alfalfa  is  not  dried,  but  fed  green. 
In  normal  times  the  truss  gathered  on  one  "  gedula  "  has  an  average  va- 
lue of  4d. 

The  seed  is  collected  only  in  the  third  year,  which  is  usually  the  last. 
After  alfalfa  any  crop  may  be  grown  except  pepper. 

Diseases  and  pests.  —  The  only  cryptogamic  disease  observed  so  far 
is  leaf  rust  {Uromyces  striatus),  which,  however,  has  never  attacked  the 
fields  to  such  an  extent  as  to  compromise  the  crop  or  to  make  curative 
measures  indispensable.  As  a  protection  against  Aphids  it  is  advisable  to 
spread  fine  ash  and  irrigate  less,  or  else  cut  before  maturity.  In  1916  the 
presence  of  Cuscuta  was  observed,  and  again  in  191 7.  It  seems  to  have  been 
introduced  into  the  oasis  by  the  use  of  stable* manure  from  the  army,  where 
hay  from  Italy  is  used. 
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164  -  An  Annual  Variety  of  Meliloius  alba.  — Cob,  li.S.  Jin  the  journal  of  the  American 
Society  of  Agronomy,  Vol.  IX,  No.  8,  pp.  380-382.  Washington,  November  20,  1917. 

This  paper  is  a  contribution  from  the  Office  of  Forage-Crop  Investi- 
gations, Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture.  Meli- 
lotus  alba  is  a  biennial  plant.  In  the  spring  of  1916  Melilotus  seed  from 
various  districts  was  sown  at  Redfield,  S.  Dakota  and  Fargo,  N.  Dakota. 
In  these  two  districts,  seed  from  Alabama  gave  about  5  %  of  plants  which 
flowered  and  matured  seed  during  the  first  year ;  these  plants  did  not 
differ,  in  most  respects,  from  the  typical  biennials,  but  thej^  all 
died  ^uring  the  following  winter.  The  principal  difference  between  the 
plants  which  flowered  the  first  year  and  the  biennial  plants  lies  in  the  root ; 
that  of  the  former  is  a  typical  taproot  with  no  enlargement  at  the  crown  and 
no  crown  buds  ;  that  of  the  latter  normally  possesses  these  characters.  On 
the  27th.  January,  1917,  275  seeds  of  the  annual  plants  were  sown  in  pots 
in  a  greenhouse  ;  plants  were  obtained  which,  by  May  25th.,  measured 
4.5  to  5.5  feet,  and  were  in  flower. 

The  white-flowered  annual  variety  may  very  likely  be  found  in  other  dis- 
tricts of  the  south  of  the  United  States  than  those  mentioned.  It  would 
probably  be  of  great  economic  value  as  a  winter  crop  in  the  south  of  the 
Gulf  States,  and  in  the  centre  and  south  of  the  United  States  as  a  sumriier 
hay  crop  and  for  green  manure. 

The  acreage  under  M.  alba  in  the  United  States  is  rapidly  increasing  ; 
the  most  serious  objection  is  the  difficulty  of  eradicating  it  by  autumn  plough- 
ing, ^his  difficulty  may  be  overcome  by  using  the  annual  variety. 

165  -  The  Eragrosiis  of  the  Argentine  and  Uruguay :  Their  Value  as  Fodder 

Plants.  —  GiROLA,  Carlos  D.,  in  Boletin    del    Ministerio  de    Agricultura  de  la  Nacion 
(Extracto),  pp.  20,  figs  5.     Buenos  Aires,  191 7. 

This  paper  is  a  summary  of  the  various  works  aiming  at  making  known 
the  species  of  Eragrostis  in  the  Argentine  and  neighbouring  countries, 
especially  with  respect  to  their  fodder  and  agricultural  value. 

The  following  species  are  included  in  the  herbarium  of  the  Argentine 
Ministry  of  Agriculture,  or  described  by  various  authors  for  the  Argentine 
or  for  Uruguay :. — 

Eragrostis  airoides  —  atrovirens  —  bahiensis  —  brasiliana  —  brasiliensis  — 
calotheca  —  capillaris  —  ciliaris  —  diplachnoides  —  elegans  —  Eragrostis 

—  expansa  —  flaccida  —  hypnoides  —  interrupta  —  lindmanni  —  longipila 

—  lugens  —  major  —  megastachya  —  mexicana  —  microstachya  —  minor 

—  Neesii  —  neomexicana  —  nigricans  —  orthoclada  —  pilosa  —  plana  — 
poaeoides  —  polytricha  —  psammodes  —  purpurascens  —  refuscens  —  reptans 

—  retinens  —  rosea  —  seminuda  —  striata  —  superba  —  trifLora  —  tricholea 

—  uniolae  —  verticillata  —  virescens. 

These  species  are  found  over  a  large  area  ;  the  most  common  are  E. 
pilosa  and  E.  lugens,  valuable  fodder  plants  in  ploughed  land.  They  resist 
the  most  diverse  climatic  conditions,  adapt  themselves  to  all  soils,  but  pre- 
fer clean  ones,  profit  much  from  fertilisers,  especially  lime  and  phosphates, 
as  was  proved  experimentally  by  the  aiithor.  They  are  propagated 
by  seed.     As  they  do  not  grow  very  thickly  they  yield  better  when  mixed 
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with  other  Gramineae  and  with  lyegumineae.  The  earliest  are  E.  htgens 
and  E.  pilosa,  followed  by  E.  major,  E.  poaeoides,  E.  mexicana  and  E.  me- 
gastachya  ;  the  others  are  less  tender  and,  consequently,  late.  They  are 
better  suited  to  pasture  than  to  hay,  partly  because  they  bear  being  grazed 
very  well.  The  most  tender,  and,  therefore,  the  most  valued  varieties, 
give  an  average  yield  of  2.58  tons  of  grass  per  acre,  which  is  reduced  to  0.79 
tons  of  hay  (sOme  do  not  give  half  this  yield)  ;  those  which  grow  best  yield 
from  2.78  to  3.18  tons  of  grass  per  acre,  giving  from  0.79  to  0.99  tons  of  hay- 
Analyses  made  in  the  lyaboratory  of  Agricultural  Chemistry  of  the  Minis- 
try of  Agriculture  (Buenos  Aires)  gave  the  results  shown  in  the  appended 
table.  The  narrow  food  ratio  of  the  Argentine  Eragrostis  hay,  which  shows 
them  to  be  superior  to  natural  meadow  hay  and  ray  grass  hay,  explains  the 
preference  cattle  show  for  them. 

Analyses  of  Argentine  Eragrostis  Hays. 


IMoistiire  (io;-i05"C.) 
Dry  matter.    .... 

Ash 

Crude    protein   .    .    ■ 
Total  nitrogen   .    . 

Fats 

C  rboliydratts.    .    . 
Crude  fibre,   .... 
Foo  1   rat  io 


Average 

Average 

for  the 

E.  major 

E.  pilosa 

for  the 

two  varieties 

. 

two  varieties 

expressed 
as  dry  matter 

1608 

17-34 

16.71 

83.92 

82.66 

83.29 

100 

11.92 

9.46 

10.69 

12.83 

11.94 

12.92 

12.43 

14.92 

I.QI 

2.07 

1.99 

I  51 

1.58 

1-54 

1.84 

36.60 

34.66 

35-63 

42.77 

21.94 

24.02 

22.98 

27.59 

I  :3 

I  :2.8 

I  :  3 

I  :  ' 

166  -  Important  Range  Plants :  Their  Life  History  and  Forage  Value.  —  Sampson, 

Arthur,  \V.,  in  U.  S.  Department  of  Agriculture,  Bulletin'No.  545,  pp.  63  +I<VI  plates. 

Washington,  October  8,  191 7. 

The  Forest  Service  of  the  United  States  Department  of  Agriculture,  in 
co-operation  with  the  Bureau  of  Plant  Industry,  undertook,  in  1907,  in 
the  Wallowa  National  Forest  (north  eastern  Oregon)  a  study  of  the  forage 
plants  of  grazing  land  in  order  to  determine  the  habits,  requirements  an-d 
life  history  of  the  more  important  species.  By  observing  bands  of  sheep 
while  they  grazed,  the  plants  preferred  by  them  were  ascertained.  The  re- 
lative value  of  each  variety  was  determined  by  studying  its  abundance,  dis- 
tribution, time  of  flowering,  aggressiveness,  reproduction  (both  vegetatively 
and  by  seed),  seed  habits,  palatability,  food  value  at  various  times  during 
the  grazing  season  and  ability  to  withstand  trampling. 

Though  the  results  are  largely  based  on  observations  in  the  high  moun- 
tains of  Oregon  at  altitudes  between  5  500  and  8  000  feet,  they  should  be 
useful  in  revegetating  the  range  throughout  the  West,  since  many  of  the  spe- 
cies described  are  widely  distributed,  and  the  genera  represented  are  among 
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Moisture  requirements  oj  the  species  studied  and  the  germinative  power 

of  their  seed. 


Local  name 


Scientific  Name 


Soil-watei 

content  at  time 

of  excessive 

wilting 


germinating        , 
Class     power  of   seed     'l 
i         per  cent  ' 


High  Huckleberry 

Mountain  Onioa 

Slender  Reed  Grass 

Tall  Meadow  Grass 

Tall  Swamp  Sedge 

Black  Hair-grass 

False  Hellebore 

Fireweed 

Fire  Willow 

Porcupine  Grass 

Ru5h 

Rush 

Small  Wild  Onion 

Smooth  Wild  Rye 

Tufted  Hairgrass 

Wild  Celery 

Wild  Onion 

Wood  Rush 

Butterwecd 

Coueflower 

Marsh  Pine  Grass 

Mountain  Timothy 

Sheep  Sedge 

Big  Bimch  Grass 

Blue  Buncli  Grass 

Elk  Grass 

Geranium 

Horsemint 

little  Bluegrass 

Little  Needle  Grass 

Mountain  Bunch  Grass 

Mountain  Dandelion 

Mountain  June  Grass 

Mountain  Wheat  Grass 

Onion  Grass 

Pine  Grass 

Red  Bunch  Grass 

Rush 

Rush 

Solt  Cheat 

Spiked  Trisetum 

Short-awned  Bromegrass 

Tall  Bluegrass 

White  Foxtail 

Woolly  Weed 

Yarrow 

Alpine  Redtop 

Blue  Beard  tongue 

Skunkweed 

Slender  Hairgrass 

Wild  Buckwheat 

Talerian 


Vaccinium  membranaceum 

Allium  validum 

Cinna  latifolia 

Panicularia  nervata 

Car  ex  exsiccata 

Deschampsia  airopurpurea  .   . 

Verairum  viride  . 

Chamaenerion  angustifoKum    • 

Salix  Scouleriana      

Stipa  occidentqlis 

Juncus  Mertensianus    .... 

Juncus  orlhophyllus 

Allium  fibrillum 

Elymus  glaucus 

Deschampsia  caespitosa  .  .  . 
Ligusticum  oreganum  .... 
Allium  platyphyllum  .... 
Juncoides  parviflorum  .... 

Senecio  triangularis 

Rudbeckia  occidentalis  .... 
Calamagrostis  canadensis     ,    . 

Phleum  alpinum 

Carex  illota 

Agropyron  spicaium      .... 

Festuca  idahoensis 

Carex  Geyeri 

Geranium  viscosissimum  .  .  . 
Agastache  urticifolia     .... 

Poa  Sandbergii 

Stipa  minor 

Festuca  viridula 

Agoseris  glauca 

Koeleria  cristata 

Agropyron  violaceum    .... 

Melica  bella 

Calamagrostis  Suksdorfii  .  . 
Agropyron  flexuosum    .... 

Juncus  confusus 

Juncus  Parryi 

Bromus  hordeaceus 

Trisetum  spicatum 

Bromus  marginatus 

Poa  brachyglossa 

Sitanion  velutinum 

Heracium  cynoglossoides.      .   . 

Achillea  lanulosa 

Agrostis  Rossae 

Pentstemon  procerus     .... 
Polemonium  pulcherrimum 
Deschampsia  elongata   .... 
Polygonum  pHytolaccaefoHum . 
Valeriana  sitchensis 


14.0  — 16.0 
13.5  — 16.0 
12.0  — 14.0 
22.5  —  24.0 
12.5— 14.7 
ii.o— 14.5 
8.2— 11.5 

9.5  — II. 5 


B 


37.0 

79.0  —  86.8 

85.0 

15.2 


16.5  —  28 
27.0 


7.5—  9.8    I 

21.2 

II.5  — 14.5     1 

20.0  —  50.0 

8.0—   9.5 

2.0  — II. 5 

— 



lo.o — 12.5       / 

7.5 

II.5  — 14.0     \ 

18.0  —  26.0 

16.0  — 18.5      1 

A. 

II.O —  24.5 

II.O  — 14.0       \ 

and 

59.5  —  86.5         i 

14.0            ' 

« 

58.2  —  76.0 

14.0      j 

27.5 

5.5-  7.5 

26.2 

— 

II.O  — 21.0 

6.5 

6.0  —  32.0 

— 

29.  ■; 

— 

16.0  —  28.5 

6.5—  7.8 

7.0  —  38.4 

9.2  — 1 1.5 

— 

7.0—   9-5 

12.2 

8.0 lO.O 

29.0 41.0 

lo.o  — 13.5 

14.0  —  16.0 

6.0—  7.5 

85.5 

6.3—  8.5 

C 

4.0 

5.5—  8.5 

69.5                       1 

5.5—  7.0 



5.5 

63.3 

7.5—   9-5 

19.5 

5.5—    8.0 

380  —  58.0 

6.0—    8.5 

43.0—82.5 

8.0 —  10.5 

9.3—12.5 

10.0  — 12.3 

16.5—90.0               1 

7.0—    8.5       ' 

29.0 41.0                I 

8.0  — 10.0      I 

B 

18.5                        1 

7.0 lO.O       ' 

and 

32.5  —  41.5               1 

8.5  — 15.0    1 

C 

41.5—56.5 

8.0 — ro.o      ' 

3.0  —  13.5 

7.0—   8.5       1 

21.5  —  26.00 
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the  most  important  of  those  of  the  Western  ranges.  The  bulletin  gives  a  de- 
scription and  a  natural  size  photograph  of  each  important  species. 

The  appended  Table  gives  the  relative  water  requirements  of  the  most 

important  plants  studied.     The  relative  ability  of  the  various  species  to 

;  withstand  drought  was  ascertained  by  determining  the  amount  of  water  re- 

!  maining  in  the  soil  when  the  plant  had  wilted  to  a  point  from  which  it 

j  could  not  recover.     For  artificial  determinations  the  plants  were  dug  up, 

I  with  the  roots  undisturbed  in  their  own  soil,  particular  care  being  taken  to 

prune  off  as  little  of  the  root  sj^stem  as  possible.     The  lump  of  soil  was 

placed  in  a  wire  basket  and  put  back  into  the  hole  made  by  digging  up  the 

plant.     After  the  plant  had  regained  its  strength  it  was  slightly  raised 

'in  order  to  increase  the  rapidity  of  the  drying  process.     For  plants  with 

deeply  penetrating  roots  especially,  the  soil  was  sometimes  dug  away  all 

!  round  the  plant,  leaving  in  place  only  the  central  core  of  soil ;  when  the  plant 

had  wilted  completely  the  moisture  was  determined  by  taking  two  samples 

of  the  soil. 

In  order  to  compare  habitat  requirements,  the  species  are  grouped  in 
three  classes. 

C1.ASS  A.  —  Plants  of  high  moisture  requirements,  living  in  saturated 
soil ,  such  as  open  marshes,  wet  meadows  and  bogs. 

Class  B.  —  Plants  of  medium  moisture  requirement,  in  relatively  heavy 
'soils  which  are  saturated  during  the  early  part  of  the  season,  but  later  con- 
tain a  medium  amount  of  water.  ^ 

Class  C.  —  Plants  of  low  moisture  requirement,  in  well-drained  lands, 
open  glades,  and  exposed  situations. 

The  table  shows  about  %  ths.  of  the  most  valuable  forage  crops  to  be 
dry-land  plants.  The  vegetation  of  wet  lands  is  viry  luxuriant,  but  little 
appreciated  by  live  stock  and  of  low  food  value. 

The  data  on  the  germinating  capacity  of  the  seeds  (see  Table)  were  ob- 
tained from  the  seed-tssting  laboratory  of  the  United  States  Department 
of  Agriculture. 

In  another  taljle  are  given  the  time  of  flowering  and  that  of  the  ripen- 
ing to  the  seeds  of  51  species  for  3  consecutive  years  (1907,  1908,  1909). 
■They  show  that  the  flowering  period  varies  more  than  that  of  seed  maturity. 
All  species  and  conditions  considered,  the  flower  stalks  are  mainly  produced 
between  July  5th.  and  August  loth.,  and  the  seed  matures  between  Au- 
gust 15th.  and  September  ist.  These  periods  are  influenced  by  physical 
factors,  but  far  more  so  by  the  weakening  of  the  vegetation  due  to  overgraz- 
ing. The  periods  of  flowering  and  ripening  are  thus  retarded,  and,  in  ex- 
treme cases,  no  flower  stalks  are  produced,  and  the  seed  has  little  or  no 
germinative  poA^er. 


67  -  Composition  and  Improvement  of  the  South-Western  Ranges  of  the  United 

States.  —  See  No.  188  of  this  Review. 


168  -  Influence  of  the  Time  of  Cutting  on  the  Amount  and  Composition  of  the 

Hay  Produced.  —  See  No  184  of  tlds  Review. 
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FIBRE  CROPS        169  -  "  Bate's  Big  Boll",  an  American  Variety  of  Cotton  Tested  in  Sicily.  — 

Prestianni,  NuNzio,  in//  Coltivatorc,  Year  l,:^II,l<!o.  30,  pp.  271-273.     Casale  Monfer- 
rato,  Octolier  30,  1917. 

This  paper  gives  the  results  of  experiments  carried  ont  in  Sicily  since 

1911  to  find  a  variety  well  suited  to  the  climate  of  the  country  and  capable 

of  yielding  a  product  more  abundant  and   of  higher  quality  than  that  of 

"cotone  nostrale  "  (local  cotton-plant),  cultivated  since  remote  times  in: 

.  the  districts  of  Sciacca,*  Menfi  and  Ribera  (Sicily). 

Among  the  varieties  tested,  an  American  one,  Bate's  Big  Boll,  proved 
valuable  and  steps  aie  being  taken  to  increase  its  cultivation.  In  1915  the 
production  of  staple  in  the  district  was  1.968  tons,  in  1916,  3.936,  and  in 
1917  it  must  have  been  9.84  tons. 

The  characteristics  of  the  variety  are: 

A  vigorous,  pyramid-shaped,  bushy  plant,  with  strong,  dark  red  bran- 
ches ;  in  fresh,  deep  soil  it  reaches  a  height  of  from  23  ^  to  29  %  inches, 
and,  on  the  average,  in  clay  (non-irrigated)  soils,  a  height  of  from  15  ^/^  to 
19  ^  inches.  The  leaves  are  rather  large,  of  a  deep  green  colour,  with,  at 
the  most,  3  oval  acuminate  lobes.  The  flowers  are  large  and  pink.  The 
capsules  are  large,  oval  and  round,  with  4  to  5  cells  and  32  to  34  tufts  of 
staple.  Ripening  begins  at  the  end  of  August  and  continues  throughout 
October. 

The  average  yield  of  unginned.  cotton  in  non-irrigated  soils  is  from  6.16' 
to  7.16  cwt.  per  acre,  the  average  yield  of  staple,  from  38  to  39  %  (33  %  at 
the  »most  for  local  cotton). 

The  staple  is  fairly  strongly  attached  to  the  seed,  of  a  creamish- 
white,  not  ver3'-  lustrous,  soft,  of  an  average  length  of  27  to  29  mm.,  of 
average  resistance,  homogenous.  Its  commercial  value  is  much  above  that 
of  the  local  plants. 

170  -  The  Ailanthus  {Ailanihus  glandulosa)  as  a  Paper-Yielding  Plant.  — 

Fedele,  v.,  in  La  Nuova  Agricoliura  del  Lazio,  Year  V,  No.  118,  p.   345.     Rome, 
December   i,    1917. 

Some  years  ago  (cf.  II  Coltivatore,  No.  4,  Jan.  24,  1909)  the  author,  as 
a  result  of  experiments  he  made,  mentioned  the  ailanthus  as  an  excellent 
paper-yielding  plant.  It  has  the  advantage  of  growing  well  everywhere, 
even  in  arid  or  purely  rocky  soils.  By  pollarding  every  three  years  and 
keeping  the  crown  about  3  ^  to  4  ^  feet  above  the  ground  the  author  ob- 
ta  ned  about  200  lbs.  of  wood,  which  yielded  44  %  of  an  easily  bleached  cel- 
lulose of  a  quality  suitable  for  paper  pulp.  In  1909,  the  author  estimated  the 
value  of  this  cellulose  at  8^.  per  quintal  of  wet  material ;  at  the  present 
day  that  value  has  increased  greatly.  One  acre  may  contain  from  240  to 
.  280  trees,  which,  under  normal  market  conditions,  would  give  a  profit  of 
£  8  per  acre  every  three  years. 


PLANTS 
YIELDING   OILS 


171  -  P/ukenet/a   conophora  ("  Ngart  "),  a  New  Oil  Plant  of  the  Cameroons.  — 

See  No.  138  of  this  Review. 
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172  -  The  Importance  of  Sweet  Sorghum.  —  piedallu,  andr6,  in  Comptes  rendus 

des  Seances  de  I'Academie  d' A^riculhirc,  Vol.  Ill,  No.  38,  pp.  1091-1095.     Paris,  Decem- 
ber  5,    1917. 

The  author,  after  having  shown  how  old  is  the  cultivation  of  sweet  sor- 
ghum {Sorghum  vtdgare  Ters.,  vat.  saccharatum),  describes  his  experiments 
with  this  plant,  which  he  has  grown  near  Paris,  and  which  has  done  well 
there,  parth^  ripening  its  grain.  When  replanting  the  young  plants  he  ob- 
served that  the  stems  could  be  made  to  multiply  by  embedding  or  hilling  up 
the  seedlings.  By  this  method  he  was  able  to  obtain  strong  plants  with 
4  or  5  stems  instead  of  one,  each  of  which  produced  a  panicle  and,  in  August, 
reached  a  height  of  6  feet,  some  even  exceeding  8  feet. 

The  uses  to  which  all  the  differents  parts  of  the  plant  may  be  put  are 
described.  , 

Stems.  —  In  the  climate  of  Paris  the  sugar  content  is  only  4  to  5  % 
of  saccharose,  without  reducing  sugars.  According  to  the  author,  the  un- 
crystallisable  reducing  sugars  of  sweet  sorghum  are  derived  from  the  fer- 
mentation of  the  stems  before  trea.tment.  In  southern  countries  the  sugar 
content  is  from  10  to  15%  (i),  with  2  to  4  %  of  reducing  sugars.  Some 
vine-growers  of  the  south  cultivate  a  small  quantity  of  sweet  sorghum  to 
strengthen  the  alcohol  content  of  the  wine. 

Stem  residues.  —  With  the  abundant  fibre  of  the  plant  the  author 
succeeded  in  producing  a  good  paper.  Analysis  showed  the  stem  to  con- 
tain 15  to  17  %  of  fibre,  or  29  440  lbs.  of  stripped  stems  gave  2  metric  tons 
of  paper  pulp  per  acre. 

IvEAVES.  —  A  good  food  for  rabbits,  which  the  author  fed  on  them, 
although  poisoning  of  livestock  has  been  reported  from  Egj^pt  and  the  In- 
dies caused  by  young  or  badly  developed  leaves  containing  a  cyanogenic 
glucoside,   dhurrine  (2). 

Roots.  —  May  be  used  for  making  alcohol. 

Grain.  — The  author  obtained  about  100  gm.  of  grain  per  plant.  In 
the  south  this  yield  may  be  200  to  300  gm. ;  100  gm.  of  grain  give  72  gm. 
of  hulled  grain  and  28  gm.  of  glumes. 

The  grain,  which  has  a  large  reserve  of  starch,  nitrogen  and  fat,  gives 
a  brown  flour  with  a  good  flavour  which  may  be  mixed  with  wheat  flour 
for  breadmaking  (3).     It  may  be  used  for  feeding  livestock. 

GivUMES.  —  The  author  extracted  a  colouring  matter,  which  he  is  study- 
ing. It  is  characterised  by  an  orange-red  colour  in  dilute  solutions  of  strong 
acids,  changing  to  violet  with  alkalis.  A  drop  of  this  acid  solution,  added 
to  water  containing  lime  salts,  gives  a  characterstic  violet-pink  lake.  This 
colouring  matter  dies  wool  and  cotton  grey  with  iron,  violetgrey  with  copper, 
pinkish-violet  with  aluminium,  more  or  less  dark  brown  with  alkaline  bi- 
chromate.    It  also  dves  leather. 


(i)  AiME,  Reime  de  I'lnfendance,  Vol.  XX,  190;;  RivifeREand  I,ECQ,  Manuel  praHque 
de  rAgricullure  en  Algirie.  (Autlwf).  —  (2)  Jumeli.e,  Cultures  colonialcs  ;  Barral  and 
Sagnier,  Dictionnai-'e   de   I' Agriculture  (Author.)  —  (3)  See  B.  191 3,  No.  742.  (Ed.) 


196  FRUIT   GROWING 


FRxnT  173  -  Relation  of  the  Transformation  and  Distribution  of  Soil  Nitrogen  to  the  Nutri- 

GROWiXG  tion  of  Citrus  Plants.  — Mc  Beth,  J  .  G.  (Physiologist,  Soil  Bacteriology  and  Plant  Nu- 

trition Investigations,  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture),  in 
Journal  of  Ai^ricuUural  Research,  Vol.  IX,  No.  7, pp.  1:83-252,  19  figs,  XXX  tables,  biblio- 
graphy of  14  publications.    Washington,  D.  C,  May  14,  1917. 

The  total  nitrogen  content  of  Calif orni an  Citrus  lands  is  often  low,  and 
the  quantity  rendered  assimilable  through  the  natural  processes  of  nitri- 
fication soon  becomes  inadequate  to  the  needs  of  the  plants  unless  it  is  main- 
tained by  the  addition  of  commercial  fertilisers,  cover  crops,  manure,  etc. 
On  the  other  hand,  the  low  rainfall  of  the  districts  in  which  citrus  is 
grown,  and  the  furrow  system  of  irrigation  practised,  cause  an  uneven 
distribution  of  the  nitrates  in  the  soil,  so  that  the  solution  of  the  nitrogen 
problem  depends,  not  only  on  a  knowledge  of  the  factors  influencing  nitri- 
fication, btxt  also  on  a  knowledge' of  the  forces  controlling  the  dstribution 
of  nitrogen  in  the  soil. 

In  order  to  solve  these  problems  the  author  carried  out  at  the  Citrus 
Experiment  Station  grove  at  Riverside,  Cal.  a  series  of  fertiliser  and  irriga 
tion  experiments  with  variovis  quantities  of  ammoniacal  and  nitric  nitrogen. 
He  came  to  the  following  conclusions  ;  — 

A)  Fertii<ISER.  —  i)  Dried  blood.  —  Semi-arid  soils  often  fail  to  nitrify 
dried  blood  when  added  in  i  %  quantities,  but  invariably  nitrify  it  when  it 
is  applied  in  quantities  not  exceeding  those  used  ordinarily  under  field  condi- 
tions. In  the  first  case  it  often  produces  large^  accumulations  of  ammonia 
which  do  not  occur  in  the  second.  Semi-arid  soils  to  which  has  been  added  i  % 
of  dried  blood  may  lose,  during  a  six  weeks' incubation  period,  50  %  of  the 
nitrogen  added.  As  they  frequently  give  ofi"  a  strong  ammoniacal  smell,  this 
loss  is  probably  largely  due  to  the  volatilisation  of  the  ammonia.  Am- 
raonification  or  nitrification  studies  on  semiarid  soils  to  which  i  %  of  dried 
blood  is  added  are  of  doubtful  value,  and  ma^dead  to  erroneous  conclusions.. 

2)  Green  manures.  —  These,  especially  the  legume  varieties,  nitrify 
very  rapidly  ;  half  of  the  nitrogen  contained  in  the  green  plant  tissues  may 
be  converted  into  nitrates  in  30  days.  They  also  form  a  valuable  source 
of  energy  for  the  non-symbiotic  nitrogen-fixing  organisms. 

B)  Irrigation.  —  i)  The  furrow  system  of  irrigation  often  causes  a 
very  unsatisfactory  distribution  of  the  soil  nitrates.  In  many  Citrus  groves 
more  than  2/3  rds.ofthe  nitric  nitrogen  in  the  top  4  feet  of  soil  are  found 
in  the  surface  6  inches,  in  which,  owing  to  the  frequent  cultivation,  few  feed- 
ing roots  are  found.  This  system  also  frequently  causes  the  formation  of 
nitre  spots  (i),  where,  if  the  soil  is  heavily  fertilised,  as  much  as  i  %  of  nitro- 
gen as  nitrates  ma)^  be  found  by  surface  scrapings.  These  spots,  or  salt  crusts, 
attributed  by  Hii,Gard  to  rapid  nitrification  of  the  organic  matter  of  the 
soil,  by  Headden  to  the  fixation  of  atmospheric  nitrogen  by  nonsymbiotic 
bacteria,  and  by  Stewart  and  Peterson  to  the  leaching  of  nitrates  already 
in  the  soil,  are,  according  to  the  author,  rather  to  be  attributed  to  the  move- 
ment of  water  in  the  soil.     Their  characteristic  brown  colour  depends  on 


(i)  On  the  subject  of  nitre  spots,  see  No.   129  of  this  Review.    {Ed.) 
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many  factors,  of  which  the  most  important  appears  to  be  the  deliquescent 
character  of  the  calcium  nitrate. 

When  the  furrow  system  of  irrigation  is  used  the  fertiliser  should  be 
ploughed  down  somewhat  deeper  than  the  land  is  cultivated,  thus  placing 
the  food  within  reach  of  the  feeding  roots,  because  in  the  cultivated  zone, 
the  irrigation  tends  to  carry  it  away  from  these  roots. 

Much  nitric  nitrogen  is  lost  from  citrus  lands  by  leaching.  The  most 
effective  way  of  preventing  this  loss  is  by  growing  a  winter  cover  crop. 

2)  Basin  irrigation  or  overhead  irrigation  give  a  more  satisfactory  dis- 
tribution of  soil  nitrates  than  the  furrow  system.  The  first  seems  to  give 
better  results  when  combined  with  a  mulching  system.  However,  the  rapidi- 
ty with  which  materials  rich  in  nitrogen  decay  would  seem  to  make  it 
inadvisable  to  maintain  a  constant  mulch  with  these  materials,  as  the  nitra- 
tes produced  would  probably  be  much  in  excess  of  the  needs  of  the  tree, 
and  much  loss  would  result. 

C)  MoTTi^ED  i^EAF  (i).  —  This  disease  is  usually  more  marked  in  plots 
treated  with  large  applications  of  commercial  nitrogenous  fertilisers,  and  is 
frequently  (but  not  always)  associated  with  a  high  nitric  nitrogen  content  of 
the  surface  soil,  a  content  which  may  be  due  to  unfavourable  conditions 
of  the  soil.  An  extremely  variable  supply  of  plant  food  and  soil  moisture 
may  be  an  important  factor  in  mottling.  Mottled  leaves  usually  have  a 
higher  moisture  and  nitrogen  content  than  health^'-  leaves. 


174 -The  Teak  Trade  of   Siam.  — Hansen,  C.    C,  in  Commerce  Reports,    No.  93,  p.  273. 
Washington,  D.  C,  IQ17. 

The  teak  forests  of  Siam  are  mainly  located  on  the  hillsides  in  the 
northern  part  of  the  Kingdom,  some  500  miles  from  Bangkok.  The  teak 
trees  are  girdled  and  allowed  to  stand  for  several  years  before  being  felled, 
and  the  logs  are  then  dragged  to  the  nearest  stream  and  floated  down, 
reaching  the  sawmills  at  Bankgok,  fully  seasoned,  in  about  5  years  from 
the  time  of  girdling. 

Teaklogging  is  regulated  by  the  Government,  and  only  trees  of  76.5  in- 
ches girth  may  be  girdled.  A  Government  counting  station  is  located  at 
Paknampoh,  a  village  situated  on  the  River  Chao  Phya,  155  miles  from 
Bangkok.  The  average  number  of  teak  logs  arriving  at  this  station  each 
year  is  estimated  at  100  000,  and  in  addition  about  20  000  logs,  cut  from  the 
forest  region  adjoining  Burma,  are  floated  to  Moulmien. 

The  total  annual  output  of  cut  teak  of  all  grades  amounts  to  roughl}* 
55  000  loads  of  50  cubic  feet,  bat  of  first  quality  the  yearly  output  would 
likely  reach  only  about  half  of  the  above  estimate.  On  reaching  the  saw- 
mills the  logs  are  usually  squared  and  the  first-quality  squares  are  graded 
according  to  the  British  Admiralty  specifications,  and  are  designated  "  Eu- 
rope first  class  ". 

Siam's  total  exports  of  cut  t^k  of  all  sorts  for  the  fiscal  year  ended 
March  31,  1916,  and  for  the  preceding  year  consisted  of  :  — 
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(i)  vSee  R.  i9i6,No.  1225.     {Ed.) 
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^1914-15  191 5-16 

Cut  Teak  Tons  Value  Tons  Value 

Squares 34  422  $1338535  30980  $1124195 

Plauks 2810  191 080  3960  231755 

Shingles 345  12  550  238  8 130 

lyOg  and  butt  ends  .    .  -.    .    .  857  24175  i  051  36620 

Scantlings 7247  249240  10  313  368145 

Other      1237  50  870  I  328  48  545 

Total    .."...  46918     $1  866450  47870      $1817390 

Of  the  exports  during  1915-16,  most  of  the  teak  squares  went  to  In- 
dia, Hongkong  took  nearly  hal  fof  the  teak  planks,  the  teak  shingles  went 
to  Mauritius  and  Ceylon,  most  of  the  log  and  butt  ends  went  to  Hong 
Kong,  while  scantlings  were  bought  chiefl^^  by  India. 


LIVE  STOCK   AND    BREEDING.. 
HYGIENE  175  -  Reaction  Produced  by  the  Intra-Palpebral  Injection  of  Mallein.  —  IvAnfranch:, 

A.,  ii!  II  Moderno  Zooiatro,    Series  V,   Year  VI,    No.    Q,  pp.    197-202,  fig.    i.    Bologna, 

September  30,  191 7. 

The  diagnosis  of  glanders  by  means  of  the  reaction  produced  by  the 
intrapalpebral  injection,  proposed  by  the  author  in  1914,  has  been  widely- 
used,  having  been  officially  adopted  for  use  in  the  Allied  armies.  As  the 
author  has  applied  it  to  a  consideral^le  number  of  cases,  he  has  been  able  to 
make  many  obser\''ations,  which  have  lead  him  to  the  conclusions  given  below. 
If,  on  account  of  numerous  reactions  produced  by  intra-palpebral  in- 
jections or  for  other  causes,  sclerosis  of  the  conjunctive  tissue  is  observed 
in  the  lower  eyelids,  the  mallein  should  be  injected  into  the  upper  eyelid, - 
In  the  case  of  a  negative  intrapalpebral  reaction  in  subjects  already 
tested  several  times  by  this  method,  and  for  which  the  period  of  the  last 
intrapalpebral  reaction  is  unknown,  a  minimum  period  of  15  days  should 
be  allowed  to  pass  before  repeating  the  injection.  If  this  precaution  is 
not  taken,  a  subject  still  infected  withthe  living  organism  may  bethought 
to  be  free  from  glan^lers. 

176  -  The  Intra  Palpebral  Reaction  in  the  Diagnosis  of  Epizootic  Lymphangitis  (i). 

■ — I.ANFRANCHi,  A.,  in  Jl  Modci'no  Zooiatro,  Series  V,  year  VI,  No.  10,  pp.  217-225,  fig.  5. 
Bologna,  Oct,  31,  1917, 

The  clinical  diagnosis  of  epizootic  lymphangitis,  although  generally 
fairly  easy,  is,  however,  not  always  possible,  and  under  practical  conditions 
the  microscope  is  not  alwa5\s  available  for  identifying  the  characteristic 
RivoLTA  cryptococcus.  For  this  reason,  the  writer  has  sought  a  sure 
method  for  diagnosing  this  infection,  based  on  the  so-called  "  allergic  " 
local  reaction,  i.  e.,  on  a  special  state  ©f  specific  hypersensibility  of  the 
affected  subjects. 


(i)  See  R.  June,  1917,  No.  561  and  August,  No,  731.  {Ed.) 
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Th(t  test  materials  are  prepared  in  the  following  manner :  —  to  i  part  of 
pus,  collected  asepticaUy  and  known  to  be  free  from  other  microorganisms 
2  parts  of  ether  are  added  ;  shake  well,  then  kave  to  stand  for  24  hours  ;  the 
ether  is  then  evaporated  off  on  the  water-bath  ;  make  up  to  the  original 
volume  with  distilled  water  and  leave  to  stand  for  24  hours  ;  then  heat  at 
80°  C  on  the  water  bath  for  15  to  20  minutes  and  allow  to  cool ;  centrifuge  for 
20  to  30  minutes  at  2000  to  3000  revolutions  per  minute ;  decant  off  the 
liquid  part,  which  constitutes  the  vaccine  to  be  tised  for  inoculating  in  2.5 
to  3  cc.  doses,  accordingito  the  number  of  cryptococci  in  the  pus  used. 

The  injection  into  the  eyelid  is  carried  out  in  the  usual  way. 
-  In  healthy  animals,  or  those  infected  with  a  disease  other  than  epizo- 
otic lymphangitis,  the  injection  gives  rises  to  an  oedema  locahsed  at  the  points 
of  injection,  or  which  at  the  most  extends  to  the  lower  eyeHd  only.  This 
oedema  is  produced  in  i  or  2  hours  after  inoculation,  attains  its  maximum 
between  the  8th.  and  loth.  hours,  then  being  slowly  reabsorbed,  and  disap- 
pearing entirely  after  20-24  liours.  On  the  other  hand,  in  animals  infected 
with  epizootic  lymphangitis,  the  local  reaction,  which  commences  2  to  4 
hours  after  the  injection,  already  extends,  between  the  4th.  and  6th.  hour, 
over  all  the  lower  ej^elid,  sensibly  reducing  the  palpebral  opening ;  the  oedema 
spreads  gradually  and,  after  24  to  48  hours,  reaches  the  lower  border  of  the 
zygomatic  crest,  passes  it  a  little  in  front  whilst  progressing  backwards 
towards  the  lower  mandibular  arch,  which  it  may  even  reach.  This  local 
reaction  lasts  several  hours,  then  slowly  diminishes  up  to  the  3rd.,  4th. 
or  5th.  day.  The  purulent  conjunctivitis  occurs  4  hours  after  inoculation  and 
increases  in  24-48  hours. 

One  test  for  the  intra-palpebral  reaction  lias  yo  influence  on  successive 
tests.  The  most  intense  an*d  lasting  effects  of  t  e  reaction  are  shown  by 
animals  in  which  lesions  have  already  commenced. 

The  use  of  this  method  of  diagnosis,  combined  with  treatment  by  ar- 
sivan,  which  was  tested  by  FavEro  {Moderno  Zooiatro,  Scientific  Part,  1917, 
No.  6,  p.  129),  who  suggested  its  use,  would,  thinks  the  author,  cause  the  dis- 
appearance of  the  centres  of  infection  from  which  the  disease  spreads. 

177  -  The  Treatment  of  Epizootic  Lmphangitis  (i)  by  Means  of  the  Autolysed  Ex- 
tract of  Yeast.  —  Nicolle,  M.,  FAYErand  Trtjche,  in  Comptes  rendus   dcs  Seances    de 
I'Academie  des  Sciences,  Vol.  CI,XV,  No.  27,  pp.  1114-1115.     Paris,  December  31,  191 7. 
To  fight  against  epizootic  lymphangitis,  caused  by  the  cryptococcus 
discovered  by  Rivolta  in  1873,  an  organism  very  close  to  the  yeasts,  the 
authors  have  tried  group  antigenotherapy.     In  beer  yeast,  they  have  found 
a  cheap  and  efficacious  therapeutic  agent.     Used  unchanged,  after  the  ac- 
tion of  alcohol -ether,  it  remains  without  effect  and  causes  abscesses,  caused 
by    the  great  resistance  of  the  cell  walls.     Used  as  an  autolysed  extract, 
which  the  authors  propose  to  call  "  nvoltine  ",  it  is  quite  successful,  causing 
no  ill  effects.     In  this  way  is  given  a  mixture  of  antigens,   some  of  which 
are  evidently  identical  with  these  of  the  cryptococcus. 


(r)  See  R.,  Aua-ast,  1917,  No.  734,   {Ed.) 
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To  prepare  the  juice,  pressed  yeast  is  atitolysed  for  24  hours  at  370  C. 
in  chloroform  vapour  ;  it  is  then  centrifuged  the  supernatant  liquor  filtered 
off,  phenol  added  ;  the  liquid  is  then  sealed  up  in  sniall  phials. 

After  describing  the  excellent  results  of  their  experiments,  the  authors 
advise  the  following  technique  : 

At  first  inject  2  cc.  (under  the  skin  of  the  neck)  to  test  the  sensibilit5- 
of  the  subjecl, ;  after  4  to  8  days  increase  the  dose  to  5  cc,  according  to  the 
case  ;  after  another  8  days,  give  10  cc. ;  it  may  be  advisable  to  give  one 
two  subsequent  injections  of  10  cc.  ;  • 

At  present,  the  authors  are  considering  how  to  deal  with  possible  fail- 
ures and  how  to  decrease  the  length  of  the  treatment. 

178  -  Leucocyto therapy ;  or  Aseptic  Pyo therapy ;  Its  Use  in  Certain  Cases  of  Equine 

Lymphangitis.  —  bridge,  J.,  m  Comptes  rendus  dcs  Seances  deV Academic  des  Sciences, 
Vol.  CI,XV,  No.  27,  pp.  1121-1123.     Par's,  December  31,  1917. 

Two  authors,  MM.  Belin  and  Velu,  haye,  independently  of  one  an- 
other, carried  out  successful  experiments  on  the  use  of  pyotherapy  in  the 
treatment  Of  epizootic  lymphangitis  of  the  horse  ;  pus  obtained  from  the 
lymphangitic  lesions  is  diluted  in  ether,  then  in  water  physiologically  phe- 
nolated  ;  the  diluted  pus  is  injected  under  the  skin  or  in  the  jugular  vein 
of  the  diseased  horses,  at  intervals  of  a  few  days  and  at  doses  varying  be- 
tween 2  to  6  cc,  corresponding  to  0.2  to  0.6  cc.  of  initial  pus. 

These  authors  believe  that  the  action  of  the  pyotherapy  is  due  to 
specific  organisms  contained  in  the  pus:  to  the  cryptococci.  They  consider 
the  dilution  of  the  pus  as  a  "  pyo  vaccine  ",  and  the  method  of  treatment 
as  "  vaccinotherapy  "  derived  from  the  Wright  method. 

However,  M.  Velu  has  shown  recently  that  the  pyovaccine  has  not 
a  strictly  specific  action  and  that  it  is  efiicacious  in  aftections  having  no 
connection  with  epizootic  lymphangitis  (fistulae,  various  suppurations), 
and  M.  Belin  has  successfully  employed  the  method  against  ulcerous  lym- 
phangitis by  using  the  pus  produced  by  that  affection  ;  yet,  in  ulcerous 
honphangitis,  the  i)us  often  contains  a  very  limited  number  of  microorgan- 
isms. 

These  two  facts  attracted  the  author's  attention  and  be  asked  whether 
the  efficacious  action  of  the  pus  was  due,  not  to  the  specific  organisms  they 
contained,  but  rather  to  the  leucocytes  and  remains  of  leucocytes  that 
they  contained  ;  whether,  in  other  words,  the  same  satisfactory  results 
could  not  obtained  by  injecting  absolutely  aseptic  pus,  like  that  of 
"  fixation  abcesses  ". 

Experiments  on  this  subject  were  carried  out  by  treating  horses  suf- 
fering from  ulcerous  or  epizootic  lymphangitis  with  aseptic  pus  obtained 
by  injecting  oil  of  turpentine  under  the  skin  of  the  horse's  thorax,  and 
removing,  after  4  or  5  days,  pus  from  the  abscess  thus  caused  and  mixing 
it  with  water  physiologically  phenolated. 

The  author  has  obtained,  by  injecting  aseptic  pus,  results  quite  compa- 
rable vidth  those  published  by  MM.  Belin  and  Velu.  He  concludes  that  pyo- 
therapy cannot  be  included  under  "  vaccinotherapy  "  and  that  its  action 
is  due  to  the  leucoc5^es  of  the  pus  and  their  products. 
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"  Aseptic  pyotherapy  "  might  be  employed  to    advantage   in   equine 
lymphangitis  and  in  affections  where  pyovaccines  have    already'   proved 
.  useful.     It  may  be  that  it  will  find  a  much  wider  application. 

170  -  The  Poisoning  of  a  Horse  Caused  by  Eating  Paspalum  disiichum  Para- 
sitised by  Ustilagopsis  del/quescens..  —  hug,  Enrique,  inthtAnales  de  la 
Sociedad  rural  Aren'.ina,  Year  I,II,  Vol.  XXXXI,  pp.  602-603.  Buenos  .^yres,  Octo- 
ber,  Tf)l7. 

It  has  been  Jsinown  for  some  years  that  Paspalum  (i)  is  poisonous  to 
animals;  thus,  Meuzk  {Handhitch  der  Tropenkrankheiten,  1913)  showed  that 
the  bitter  variety  of  P.  scrohiculahtm  is  poisonous.  In  the  Argentine, 
similar  constations  have  been  made  by:  RiVAS  ond  Z.\nolli  ^lya  tembla- 
dera,  IV  Congreso  Cieniifico  celehrado  en  Santiago  de  Chile,  1909) ;  QuevEdo 
(La  enfermedad  de  los  r'astrojos,  Revista  zooiecnica,  No.  28,  1911 ;  Pareplegia 
onzootica  de  los  ovinos  (2),  Ibid..  No.  33,  1912  ;  La  pataleta,  Ibid.,  No.  37, 
1912;  Estudio  de  un  Aspergillus  potogeno  ;  Agronomia,  No.  8-9,  1912 ; 
Paraple,gia  enzo6tica  de  origen  digestivo,  B olefin  del  Ministerio  de  Agricul- " 
tiira.  Vol.  XVII,  No.  6,  1914  ;  Notas  sobre  una  nueva  enfermedad  de  los 
equinos,  Gaceta  rural,  1914  ;  etc.) ;  Quevedo  and  LiONifeRES  (Enfermedad 
tetaniforme  epizootica  de  los  bovinos,  Boleiin  del  Ministerio  de  Agriadtura, 
1913)  ;  MOSCONI  (Paraplegia  de  los  equinos,  Revista  zooiecnica,  No.  34,  1912); 
ACOSTA  (El  Huecii,  Thesis,  Buenos  Ayres,  1914). 

The  author  found  that  2  kg.  of  dry  Paspalum  distichum  strongly 
parasitised  by  f/s^zYflgo^sw  ^^ZV^wgsc^ws,  when  given  to  a  horse,  caused  para- 
plegia after  2  days,  paralysis  and  death  after  the  3rd.  day.  A  post-mortem 
examination  showed  the  cause  was  poisoning.  Another  horse,  given  10.6 
kg.  of  P.  distichum  slightly  parasitised,  collected  near  Buenos  Awes,  showed 
no  morbid  symptom  whatever'. 

In  intravenous  injections  in  the  pigeon,  a  10  %  decoction  of  the  ex- 
crescences produced  on  the  host  plant  of  UstilagoPsis  deliquescens  in  a  5  cc. 
dose,  and  a  10  %  maceration  in  a  2  cc.  dose,  proved  quite  harmless. 

180 -Study of  flac^er/Uifw  Pullorum  Infection.  — paige,  j.  B.,in  the  Twenty-ninth 

Annual  Report  of  the  Massachusetts  Agricultural  Experiment  .station.  Public  Document 
No.  31,  pp.  Sga-gia.  Boston,  1917. 
During  the  years  1916  and  1917  the  studies  on  bacillary  white  diarrhoea 
of  pullets  have  been  carried  out  at  the  Massachusetts  Experiment  Sta- 
tion along  the  lines  established.  The  object  of  the  work  has  been  to  improve 
methods  in  diagnosis,  to  explain  reasons  for  symptoms  in  certain  avian  di- 
seases at  present  but  little  understood  and  to  aid  in  formulating  methods  for 
prevention  and  control. 

The  work  was  divided  in  three  parts  : 

i)  Specificity  of  B.  pullorum  antibodies,  with  special  reference  to  the 
agglutinins. 

•  2)  Toxins  elaborated  by  B.  pullorum  and  their  relation  to  specific 
conditions  in  adult  birds. 

(1)  See  7?.,   T017,  Nos.   829,  02/i,  1179.  —  (2)  See  R.  Nov.  1917,  No.  1035.  {Ed.). 
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3)  Investigations  concerning  the  production  of  antibodies,  with  spe- 
cial reference  to  potency  and  rate  of  production. 

I.  —  The  work  concerning  the  specificity  of  Bacterium  pullorum  ag- 
ghitinins  has  been  continued  since  191 5,  as  have  tests  and  procedures  con- 
cerning the  use  of  25  strains  of  this  organism  isolated  from  birds  in  the  State 
of  Massachusetts.  Recently,  more  than  10  new  strains  have  been  added  to 
this  list.  The  data  obtained  and  that  being  accumulated  will  relate  to 
thorough  tests  of  the  agglutinins  elaborated  by  animals  and  birds  against 
B.  pullorum,  particularly  with  cultures  of  the  B.  coli,  B.  typhi,  B.  dysen- 
ierae  gxon-p.  At  the  present  time  21  adult  birds  are  immunized  against  B. 
pullorum  and  are  producing  definite  agglutinins.     Fourteen  rabbits  also  are 

•  used  for  these  studies,  having  been  immunized  and  hyperimmunized  during 
the  past  year. 

II.  —  Up  to  the  present  a  toxin  which  is  suitable  for  carrying  on  pro- 
gressive work  has  not  been  found.    Definite  studies,  however,  are  underway 

'toward  th  s  end.  The  results  up  to  date  show  beyond  a  doubt  that  the 
toxin  is  endotoxic  and  also  that  it  is  most  intimately  connected  with  the 
bacterial  cell.  It  is  hoped  that  these  studies  will  lead  to  an  explanation  of 
its  action  in  relation  to  some  of  the  paralytic  conditions  in  adult  birds, 
which  in  the  last  few  years  have  been  so  common  in  the  State  of  Mas- 
sachusetts. 

III.  —  The  investigation  concerning  the  production  of  antibodies,  with 
special  reference  to  the  potency  and  rate  of  production,  was  started  in  Au- 
gust 1916,  and  agglutinins  artificially  produced.  Blood  from  this  stock  has 
been  studied,  and  now  attempts  are  being  made  to  study  the  progeny  this 
year  to  determine  the  potency  of  agglutinins  elaborated  in  birds  descended 
from  stock  known  to  have  definite  infection  experimentally  produced. 
These  studies  are  to  be  continued,  with  the  hope  that  they  will  show  the 
rate  of  production,  and  demonstrate  why  young  pullet  blood  testing  h?j  not 
given  as  universally  satisfactory  results  as  the  blood  testing  of  birds  that 
have  laid  eggs  and  have  ovaries  capable  of  complete  function.  This  pro- 
blem has  direct  bearing  on  the  routine  work  of  testing  breeding  flocks  for 
indications  of  Bacterium  pullorum  infection. 

i8t  -  Studies  on  the  Duration  of  Life :  Temperature  Ceefficients  and  Influencing  Fac- 
tors. -  I.  OSTERHOUT,  W.  J.  v.,  Some  Aspects  of  the  Temperature  Coefficients  of  Life  Pro- 
cesses, in  the  J omnalof  Biolo!;icol  Chemistry,  Vol.  XXXII,  No.  i,  pp.  23-27,  i  fig.,  2  ta- 
bles. Baltimore,  October,  1917.  —  II.  LOEB,  J.  and  Northrop,  J.  H.,  On  the  Influence 
of  Food  and  Temperature  upon  the  Duration  of  Life.  Ibid,p-p.  103-121,  6  fig.,  13  tables. 
—  III.  NoRTHRUP,  J.  H.,  The  Effect  of  Prolongation  of  the  Period  of  Growth  on  the 
Total  Duration  of  Life,  Ibid.,  pp.  123-126,  i  table. 

I.  —  In  most  life  processes  the  substances  formed  at  a  given  moment  are 
broken  down  suddenly.  If  the  reaction  forming  the  substance  has  a  dif- 
ferent temperature  coefficient  from  that  which  destroys  it  interesting  con- 
ditions may  arise.  The  author  has  made  a  mathematical  study  of  the  rela- 
tions of  these  coefiicients. 

II.  —  In  order  to  find  out  the  nature  of  the  causes  determining  the  na- 
tural duration  of  life  of  metazoa,  a  quantitative  method  is  required  which 
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will  permit  the  duration  of  life  to  be  represented  as  the  numerical  function 
of  one  variable.  Taking  as  a  basis  the  fact  that,  in  this  case,  chemical  con- 
ditions in  the  organism  are  one  of  the  main  variables,  attempts  were  made  to 
determine  whether  there  were  a  definite  temperature  coefiicient  for  the  du- 
ration of  life,  and  whether  this  coefiicient  were  of  the  order  of  magnitude  of 
that  of  a  chemicgl  reaction.  The  first  experiments,  made  on  fertilised  and 
unfertilised  eggs  of  the  sea  urchin,  could  only  be  carried  out  at  the  upper 
temperature  limits  of  the  organism,  because,  at  ordinary  temperatures, 
this  organism  lives  for  years.  It  was,  therefore,  necessary  to  use  a  form 
whose  duration  of  life  was  short  enough  to  measure  the  duration  of  life, 
even  at  the  lowest  temperatuies  ;  insects  are  specially  fit  for  this  purpose. 
As  Metciinikoff  had  pointed  out  that  bacterial  poisoning  may  shorten 
the  duration  of  life,  "aseptic"  {i.  e.  microorganism-free)  fruit  flies 
(Drosophila)  were  chosen. 

Previous  experiments  made  by  the  authors  had  shown  that,  with  a 
proper  and  adequate  supply  of  food,  the  duration  of  the  larval,  pupal  and 
imago  stages  are  each  an  unequivocal  function  of  the  temperature,  and  that 
the  temperature  coefiicients  for  each  stage  are  approximately  identical,  and 
are  of  the  order  of  magnitude  of  that  of  a  chemical  reaction,  i.  e.  about  2 
or  more  for  a  difference  of  iqoC.  The  experiments  described  deal  with  the 
two  main  factors  determining  the  duration  of  life  :  i)  food  supply  ;  2)  tem- 
perature. All  were  carried  out  with  flies  rendered  "  aseptic  "  by  a  combina- 
tion of  the  methods  of  Bogdanow-Dei,coxjrt  and  GuyiSnot. 

i)  Influence  of  different  kinds  op  food.  —  The  period  of  growth 
is  limited  to  the  larval  stage.  I^arvae  cannot  grow  on  glucose-agar  unless 
yeast  is  added,  whereas  the  imago  can  .live  without  yeast.  This  difierence 
may  be  due  to  the  fact  that  the  larva  requires  food  for  the  synthesis  of  the 
compounds  of  its  body,  whereas  the  perfect  insect,  which  does  not  grow,  can 
do  without  such  accessory  substances,  or  needs  them  in  such  small  quanti- 
ties that  they  can  be  supplied  by  the  hydrolytic  processes  within  its  cells. 

The  flies  from  the  larvae  fed  on  yeast  were  placed  on  different  culture 
media  immediately  after  hatching.  It  was  found  that,  at  250C.,  flies  fed 
on  agar  alone  or  on  agar  with  the  necessary  salts  lived  less  than  2  days  ; 
when  dextrose  and  salts  were  added  to  the  agar  they  lived  over  8  days, 
and,  on  glucose-agar  they  lived  28.5  days.  At  300C.  the  flies  lived  as  long 
on  glucose-agar  alone  as  when  yeast  was  added  (see  Table  I). 

Table  I.  —  Effect  of  food  on  the  duration  of  life  of  the  imago  {both  sexes). 


I  gm.  washed 

agar 
4-  100  cc.  water 

al^«" 

=0  H     H     g 
H    0     0     M 

aii'ia 

a  „  „  q  8 

W     0      0     W      M 

Glucose  agar 

■4-< 

^    'S 

a  3   « 

Food 

a 

b 

Glucose  a 

+  6  gms.  ^ 

per  100  c 

Temperature   .... 

25 

25 

25 

25" 

.30" 

300 

Average  duration   of 
life;  days 

1.92 

1-75             8.25 

28.5 

13-7 

I3-I 
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There  was  also  found  to  be  an  influence  of  sex  :  —  on  glncose-agai 
isolated  males  lived  longer  than  isolated  females  or  than  mixed  gronp- 
(see  Table  II). 

Table  II.  —  Effect  of  sex  (30^  C.  and  ghtcose-agar  food). 


Sex 

(5(5?  ? 

66 

?  ? 

Duration  of  ]ife ;  days 13. i                  15.7 

1 

T33 

2)  Influence  of  temperature.  —  Larval  period.  —  The  asceptic 
cultures,  in  Erlenmeyer  flasks,  were  kept  in  water-iacketed  incubators 
regulated  to  +^  0.1°  C.  and  containing  water  so  that  the  humidity  was  always 
about  100  %.  The  eggs  from  the  aseptic  insects  were  put  in  the  incuba- 
tor and  hatched  very  soon  after  they  were  laid.  The  duration  of  life  of 
the  larvae  was  reckoned  from  the  time  the  eggs  were  placed  in  the  incu- 
bator  till  the  time  the  pupse  were   foimed.     Six  to  ten  cultures   were 

Table  III.   —  Influence  of  temperature  on  the  duration 
of  larval  period  of  Drosophila. 


Days  elapsed  after  hatching 
of  eggs 


Days 
counted 


Average 


10°  {') 


Number  of  pupae  formed  at 


15°  (', 


20''  (1) 


25" 


a  0     I     bn 


27.50  (2) 


30°  {')     31 .5''  («) 


1-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-9 
9-10 


1.5 
2.5 
3-5 
4-5 
5-5 
6.5 
7-5 
8.5 
9-5 


47 
65 
68 
16 


33 

137 

78 

36' 


4 
29 

18 


156 

105 
12 


93 

129 

6 


333 
254 

52- 


13-14 

i3o 

15-16 

15-5 

— ■ 

17-18 

17-5 

— 

19-20 

19.5 

21-22 

21.5 

— 

39-48 

435 

5 

49-58 

53-5 

20 

59-68 

63-5 

13 

69-78 

73-5 

! 

3 

Total  number  of  pupae   .    . 

Average  duration  01  h'rval 
period  in  days  (from  egg 
to  pupation) 


41 


57.0 


13 

27 

14 
6 


62 


196        304 


51 


273 


(i)   Flies  used  were  of  the  coth.  to  22nd.  a?eptic  generation. 
(2)  Flies  used  were  of  the  29th.  to  31st.  aseptie  geueration. 

-    '  ' ' ■ B 
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made  for  each  temperature.  Temperatures  less  than  looC  could  not  be 
used,  since  the  lar^^ae  do  not  hatch  below  that  temperature.  The  results 
(see  Table  III)  clearly  show  the  influence  of  temperature. 

Pupal  stage.  —  A  similar  influence  is  noticed  on  the  duration  of  the  pu- 
pal stage,  calculated  from  the  formation  of  the  pupa  to  the  emergence  of 
the  winged  insect. 

Imago  stage.  —  A  similar  influence. 

To  sum  up,  temperature  influences  the  duration  of  all  three  stages,  and, 
consequently,  the  total  life  duration  of  the  fruit  fly.  (See  Table  IV). 

III.  —  A  third  series  of  similar  experiments  showed  that  a  prolonged 
period  of  growth  prolongs  the  total  duration  of  life.  It  has  been  seen  that, 
in  the  case  of  the  "  aseptic  "  Drosophila,  growth  may  be  greatly  retarded 
by  absence  of  yeast.  The  prolongation  of  the  larval  stage  aSects 
neither  the  duration  of  the  pupal  stage  nor  (as  is  shown  by  these  last 
experiments)  that  of  the  imago  stage.  This  proves  the  relative  duration 
of  each  of  the  three  stages  to  be  independent  of  that  of  the  other  two  stages ; 
this  coincides  with  the  hypothesis  that  the  duration  of  each  of  these  stages 
is  determined  by  the  formation  or  disappearance  of  a  definite  specific  sub- 
stance. 

Tabi,e  IV.  —  Influence  of  temperaittre  on  the  total  duration  of  life  [Drosophila). 


1 
Temperature 

Duration,  in  days. 

of 

Total  duration 
life  from  egg 

r<arval  stage 

Pupal  stage 

Imago  stage 

1  ■ 

to  death 

IQO 

57-0 

Pupae  die 

I 

I 

120.5 

177-5  +  X 

15° 

17.8 

13-7 

92.4 

123.9 

20" 

7-77 

6.33 

40.2 

54-3 

25" 

5-82 

4-23 

28.5 

38.5 

27.5° 

(4-15).. 

3.20 

— 

30° 

- 

4.12 

343 

13.6 

21.15 

182  -  Physiological  Effect  on  Growth  and  Reproduction  of  Rations  Balanced  from 
Restricted  Sources.  —  hart,  E.  B.,  Mc  Collum,  E.  v.,  Steenbock,  H.  and  Humphrey, 
G.  C. ,  in  the  Journal  of  Agricultural  Research,  Vol.  X,  No.  4,  pp.  175-198  -f  Plates  18-32  . 
Washington,  D.  C,  July  23,  191 7. 
This  paper  summarises  the  results  of  further  studies  on  the  physio- 
logical value  of  restricted  rations.  .  The  earlj^  work  of  the  writers  (i)  de- 
monstrated clearly  the  inadequacy  of  the  accepted  theory  as  to  what  con- 
stitutes a  balanced  or  complete  ration.     Up  to  that  time  total  protein 
(without  reference  to  quaUty),  energy,  and  ash  materials  were  considered 
the  essentials  of  a  ration.     The  latter,  however,  occupied  no  position  in 
the  expression  of  the  standards  developed  which  have  been  stated  only  in 
terms  of  total  digestible  protein  and  energy.     It  is,  however,  probably 


U)  Mc  Collum,  E.  V.,  Steenbock,  H.  and  Humphrey  G.  C,  Idem,  in  Wise.  Agr.  Exp. 
Sta.  Res.  Bui.  17,  pp.  131-205,  24  fig.  Madison,  Wise,  1911. 
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true  that,  in  a  practical  sense  and  with  the  generally  accepted  knowledge 
of  the  quality  of  feeding  materials  accumulated  from  a  long  and  varied 
experience,  such  standards  have  had  and  will  continue  to  have  very  great 
value  ;  but  their  limitations  are  also  made  evident  by  this  earlier  work  of 
the  writers  and  are  emphasised  by  what  they  have  since  done. 

To  day  a  ration  can  be  considered  complete  and  eflficient  only  when  it 
contains  protein  of  adequate  quantity  and  quality,  adequate  energy,  ash 
materials  in  proper  quantity  and  proportion,  and  two  factors  of  unknown 
constitution  (vitamines)  which  the  writers  have  designated  as  "  fat-soluble 
A  "  and  "  water-soluble  B  ".  In  addition  to  these  normal  factors,  there 
may  be  introduced  with  natural  foodstuffs  the  important  factor  of  toxicity. 
This  can  be  wholly  absent  or  so  mild  in  its  effects  as  to  be  entirely  obscured 
when  the  other  essentialls  of  a  ration  ^.re  at  an  optimum  adjustment. 

Experimental  work  started  in  1910  on  wheat  and  corn  rations. 
—  In  order  to  locate  the  deficiencies  of  the  all -wheat-plant  ration  (wheat 
grain,  wheat  gluten,  and  wheat  straw),  which  had  given  fair  growth,  but 
was  a  failure  in  reproduction  with  grade  Shorthorn  heifers,  a  new  series  of 
experiments  was  again  started  in  1910,  using  for  the  purpose  vigorous  grade 
Holstein  heifers  of  initial  weights  of  from  200  to  400  pounds.  It  was  also 
proposed  that  one  group  should  receive  its  nutrients  wholly  from  the  corn 
plant,  another  from  the  wheat  plant,  a  third  from  corn  grain  and  wheat 
straw,  a  fourth  from  wheat  grain  and  corn  stover,  while  a  fifth  group  should 
receive  its  nutrients  from  corn  grain  with  the  roughage  equally  divided 
between  alfalfa  hay  and  wheat  straw.  These  rations  were  closely  compa- 
rable in  digestible  proteins  and  net  available  energy  and  were  balanced  in 
the  ordinary  sense  of  the  standards.  The  animals  were  fed  what  they  would 
consume  of  this  mixture  and,  in  addition,  received  common  salt  and  natural 
water.  They  were  allowed  a  daily  run  to  an  outside  paddock  free  from  all 
vegetation.     Their  records  of  growth  and  final  status  are  given  in  Table  I. 

Restriction  to  the  wheat  plant  as,  a  source  of  "  balanced  "  nutrients 
did  not  sustain  the  growth  of  the  heifers.  Such  animals  also  failed  to  show 
oestrus  and  could  not  be  bred.  Marked  pathological  conditions  resulted, 
such  as  blindness,  feeble  and  emaciated  condition,  and  abnormal  excitability' 
followed  by  collapse.  The  critical  factors  in  this  ration  were  poor  mineral 
content  and  toxicity.  This  statement  is  based  on  records  made  by  other 
animals  of  this  species  and  on  records  with  rats  and  swine. 

In  contrast  to  the  all-wheat-ration  group  stood  the  all-corn-ration 
group.  The  latter  not  only  showed  continuous  growth,  but  became 
physiologically  active  and  produced  strong  calves.  The  decline  in  weight 
at  the  end  of  two  years  shown  by  No.  575  was  due  to  slow  recover^'-  after 
calving. 

By  the  use  of  corn  stover  as  a  roughage  in  place,  of  the  wheat  straw, 
growth  was  sustained  but  reproduction  was  only  partially  successful,  de- 
pendent upon  the  stamina  of  the  mother.  Where  reproduction  was  suc- 
cessful in  the  first'  gestation  period,  it  failed  in  the  second,  owing  to  the 
cumulative  effect  of  the  wheat  toxicity. 

By  the  use  of  alfalfa  hay  to  take  the  place  of  one-half  of  the  wheat 
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straw,  results  similar  to  these  with  corn  stover  were  secured.  Growth  was 
splendid,  reprcdvcticn  normal  in  the  fir^t  gestation  period,  but  weakness 
appeared  in  the  second  gestation. 

Table  I  —  Record  of  Growth  of  Holstein  calves  1910-1912. 


No.  of  Animal  Ration 


Weights  in  poundi 


Initial 

(June  2, 

1910) 


After 
6  mouths 
on  ration 


After 

I  year 

on  ration 


Alter 
18  montlis 
on  ration 


After 

2  years 

on  ration 


Condition 
after  2  years 


iGroimd  wheat.  8  pomids  . 
Wheat  gluten,  0.3  pounds  ' 
Wheat  straw,  5. 7 pounds.  " 

639  .do I 

^   Wheat  grain,  6.7  pounds  . 
637  '   Wheat  gluten,  0,3  pounds  . 
I  Corn  stover,  7  pounds.    .  ) 

641   .   do ] 

1  Corn  meal,  5  pounds    .    .   . 

575  <  Gluten  feed,  2  pounds.    .  ' 

f  Corn  stover,  7  pounds,    .  \ 

594  ■ 1 

i  Corn  meal,  5  pounds  .   .   1 

635  I  Gluten  feed,  3  pounds    .  ' 
'  Wheat  straw,  i  pounds   .  ) 

636  .do I 

.    Corn  meal,  5  pounds     .  i 

Gluten  feed,  2  pounds   .  ' 

"*     I  Wlicat  straw,  3.5  pounds , 

'   Alfalfa  Laj'.  3.5  poimds.  ' 

643   .   do   


377 
406 
206 
-07 

349 
270 
208 
220 


655 

s'ig 

610 

432 

722 

683 

630 

519 

369 

533 

656 

790 

377 

594 

7S3 

S20 

G64 

070 

1 1 39 

974 

496 

735 

505 

923 

301 

4S0 

591 

690 

384 

541 

684 

642 

a  613 

686 

911 

ir6r 

a  537 

602 

800 

788 

Miserably     ema- 
ciated. 
Do. 

Fairl\-  strong. 

Do. 

Strong    aud  vi- 
gorous. 
Do. 

Poor  grow  th  aud 
poor  condition 
Do. 

Strong    and    vi- 
gorous 

Do. 


The  alfalfa  and  corn  stover  introduced  a  better  salt  mixture,  a  little 
different  protein  mixture,  and  probably  a  more  plentiful  supply  of  growth- 
promoting  substances,  all  of  which,  according  to  the  writers'  hypothesis, 
would  either  individually  or  collectively  improve  the  ration  but  not  ne- 
cessarily make  it  perfect.  It  might  still  fail  if  the  mass  of  toxicity  was  too 
large. 

Baking  the  wheat  grain  did  not  improve  it.  The  particular  effect  of 
these  all-wheat -grain  rations  was  to  cause  marked  histological  changes  in 
the  nervous  tissues  of  the  offspring.  The  motor  cells  partly  degenerated  and 
the  spinal  cord  showed  a  more  or  less  oedematous  condition.  This  was 
analogous  to  the  writers'  observations  on  swine  with  wheat -grain  feeding. 
On  wheat-grain  and  wheat-straw  rations  growing  heifers  also  showed 
symptoms  of  nerve  degeratian,  as  evidenced  by  bUndness  and  great  excita- 
bility. The  cause  of  the  distvi-bance  was  due  to  the  inherent  toxicity  of  the 
wheat  grain  and  not  to  "  deficiencies  of  vitamines  ". 

Corn  grain  plus  wheat  straw  allowed  sustained  growth,  but  at  a  slow 
rate.  The  offspring  were  weak  or  dead.  Addition  of  salt  to  this  ration 
made  it  normal,  indicating  that  this  was  the  only  factor  needed  for 
perfect  nutrition  with  this  ration.  ^ 

A  physiologically  complete  ration  such  as  the  corn-gram  ana  corn 
stover  mixture  could  not  be  disturbed,  at  least  in  a  single  gestation,  by 
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altering  the  calcium-magnesium  ratio  through  the  addition  of  magnesium 
salts.  Even  the  addition  of  mineral  acids  to  this  ration,  in  such  quantities 
as  to  make  the  urine  of  the  individuals  receiving  it  acid  to  litmus  and  rich 
in  ammonium  salts,  did  not  disturb  its  nutritive  completeness. 

The  addition,  however,  of  wheat  embryo  to  a  corn  ration  did  cause  dis- 
turbances, bringing  about  early  abortions.  This  was  due  to  its  high  con- 
tent of  the  tos:ic  material  of  the  wheat  kernel. 

Considering  the  influence  of  these  investigations  on  practice,  the  writers 
point  out  that  there  is  already,  much  trouble  with  reproduction  by  cows 
in  the  Dakotas,  wherever  much  wheat  straw  is  fed  with  corn  grain.  In 
man3''  cases  where  the  breeding  stock  was  only  fed  wheat  grain  and  certain 
roughages,  the  calves  were  born  either  dead  or  weak,  with  great  financial 
losses  to  many  breeders.  No  one  would  have  suspected  that  the  ration  was 
a  factor  in  these  disasters,  but  it  undoubtedly  was  the  direct  cause  of  the 
trouble. 

The  data  presented  include  also  the  study  of  the  influence  of  these 
factors  on  milk  secretion. 

183  -  On  the  So-Called  Specificity  of  the  Abderhalden  Reaction.  —  boldyrbff,  w.  n., 

iu  Comptcs  Rendus  des  Seances  de  la  Sooiete  de  Biolo-:;if,  Vol.  I<XXX,  No.  18,  pp,  882-S84. 
Paris,  November  2-1,  191  7. 

The  Abderhalden  reaction  is  based  on  the  fact,  as  yet  unproved,  that 
the  ingestion  of  albuminoid  substances  causes  the  appearance  of  specific 
proteolytic  ferments  in  the  blood. 

For  t6  years,  the  author,  in  collabomtion  with  M.  J.  Kniazeff,  has 
has  been  carrying  out  researches  on  the  work  of  digestion,  as  distinct  from 
digestion.  These  researches,  which  have  been  carried  out  on  10  persons, 
hundreds  of  dogs,  cats  and  birds,  throw  new  light  on  the  Abderhalden 
reaction. 

Contrary  to  general  belief,  the  stomach  and  the  intestine  with  its 
glands  do  not  remain  inactive  after  digestion  ;  on  the  contrary,  these  or- 
gans carry  out  a  well  defined  and  intense  work  which  is  regularl}'-  inter- 
rupted by  periods  of  complete  repose.  This  activity  of  the  stomach  and  of 
the  intestine  with  its  glands,  which  takes  place  during  fasting,  has  been 
called  "periodic  work  of  the  digestive  apparatus  apart  from  digestion  ". 
This  is  what  takes  place  :  the  animal  being  fasting,  and  the  gastric  glands 
quite  inactive,  from  time  to  time,  with  the  regularity  of  clockwork,  the 
pancreatic  and  intestinal  glands  as  well  as  the  gall-bladder,  produce  a  se- 
cretion; this  secretion  is  accompanied  by  intense  rhythmic  contractions  of 
the  stomach  and  small  intestine. 

This  simultaneous  "  work  "  of  the  organs  in  question  lasts  from  20  to 
30  minutes  in  the  dog,  and  a  little  longer  in  man  ;  the  consecutive  phase 
of  "  rest  ",  which  affects  all  the  organs  in  question  at  the  same  time,  lasts 
about  an  hour  in  the  dog,  and  a  little  less  in  man. 

During  each  period,  25  to  30  cc.  of  a  mixture  of  digestive  juices  can  be 
withdrawn  from  the  duodenum  of  the  dog,  and  50  to  60  cc.  from  that  of 
man.    Th'^S'^  juices  contain  abundant  intestinal  ferments  that  act  on  albu- 
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minoids,  fats  and  carbohydrates  ;  they  are  afterwards  absorbed  without 
change  in  the  small  intestine  and  never  reach  the  large  intestine. 

Experiments  by  M.  KniazEFP  and  the  author  have  shown  that  these 
ferments,  one  of  which  is  a  proteolytic  ferment,  penetrate,  during  the  period 
j  of  "  work  ",  into  the  blood,  where  they  can  be  easily  demonstrated.  During 
1  the  "  rest  "  periods  the  ferments  in  question  disappear  from  the  blood. 
j  These  appearances  and  disappearances  take  place  with  the  greatest  regu- 
'  larity,  a  fact  that  forms  the  first  cause  of  error  in  the  Abderhai^den  reac- 
tion. 

The  second  error  is  as  follows  :  If  the  blood  of  a  man  or  woman  is 
examined  during  the  period  of  work  of  the  digestive  apparatus,  it  is  found 
\  that  the  Abderhai^den  reaction  gives  a  positive  result  with  any  albuminoid 
substance  (placenta,  lungs,  fibrin,  etc.)  On  the  other  hand,  if  blood  be  exa- 
mined that  has  been  obtained  during  the  rest  period  from  the  same  subject 
on  the  same  day,  the  Abderhaeden  reaction  always  gives  a  negative  re- 
sult, even  with  gravid  females. 

As  this  reaction  is  not  specific,  the  author  concludes,  it  has  no  diagnos- 
tic value,  but  it  is  ver}^  useful  for  showing  the  presence  of  proteolytic  fer- 
ments in  the  blood. 


gib4  -  Influence  of  Date  of  Cutting  on  the  Food  Value  of  Hay;  Experiments  carried 

out  in  Denmark. — •  Kaistex,  Iversen  and  Kristensen,  R.  R.,  in  Tidskrift  for  Plan- 
teavi,  Vol.  XXIV,  Pt.  3,  pp.  405-435.     Copenhagen,   1917- 

The  experiments  described  were  carried  out  at  the  agricultural  School 
of  Naesgaards  in  order  to  determine  to  what  extent  the  date  of  cutting  influen- 
ces the  composition  and  yield  in  hay  of  clover,  either  alone  or  mixed  with 
fodder  grasses.  The  dates  of  the  first  cutting  were  :  June  16,  when  the 
clover  began  to  flower ;  June  26,  when  the  clover  was  in  full  flower  and  the 
grasses  began  to  flower  ;  July  9,  when  the  clover  had  already  partly  lost 
its  flowers. 

Quantity  of  fodder.  —  The  date  of  the  first  cutting  seems  to  have 
no  influence  on  the  total  yield  of  the  three  cuttings  ;  the  third  cutting 
diminishes  in  quantity  with  the  later  date  of  the  first  cutting. 


TabeE  I. 


—  Relation  of  quantity  of  hay  to  the-  date  of  the  first  ctttting. 


ist.  cutting 

2nd.  cutting 

3rd.  cutting 

1  0  t  a  1 

Date                      Cwt. 

Date 

Cwt. 

Date                     Cwt. 

Cwt. 

June  16. 
June  24.   ■ 
July  9    ■ 

52  70 
52.62 
55-24 

August     <)    . 
August  15    . 
Septe  liber  : : 

24.98 
2832 
30.88 

• 

October  15  . 
October  15  . 
October  15  . 

8,10 
6.98 
1.72 

86.00 
87.98 
87.90 
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Chemical  composition.  —  Tnis  is  shown  in  Table  II  ;  the  moisture 
content  is  15  %  for  all  samples. 
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Table  II.  —  Composition  of  hay  cut  at  different  dates. 


Early  cutting       I        Late  cutting 


Albuminoids    .-  .    .    . 

Fat 

Fibre  ....... 

Nitrogeii-free  extract. 

Pentosans  

Ash 

Moisture 


I0.2 

8.5 

2.6 

2.5 

20.0 

22.1 

30.8 

31.0 

X3-3 

14.0 

8.2 

6.8 

15.0 

150 

Hay  cut  early  is  distinguished  by  its  high  albuminoid  content  and  by 
its  ash  percentage,  whereas  it  is  relatively  poor  in  fibre  and  pentosans. 

Experiments  with  dairy  cows.  —  The  date  of  cutting  does  not  in- 
fluence the  composition  of  milk,  but  influences  its  production  to  a  marked 
degree  ;  with  200  lbs.  of  hay  cut  early  16.28  lbs.  more  milk  were  obtained 
than  with  an  equal  quantity  of  hay  cut  late. 

Experiments  on  the  growth  of  calves.  —  The  experimental  ani- 
mals were  divided  into  three  groups.  Care  was  taken  to  choose  calves  of 
equal  age  and  weight  so  that  an  increase  in  weight  could  be  with  certainty 
attributed  to  the  hay.  The  most  important  results  are  summarised  in 
Table  III. 

Table  III.  —  Exiyeriments  with  calves  fed  on  hay  cut  at  different  dates. 


Increase  in  weight  each  10  days 

Early  cuttiug 

Normal  cutting 

Late  cutting 

^r                  \   ist.   period.           

Year  1913.            ,         .    , 

/    2nd   period.    . 

\    ist.    perioi.  ...... 

Year  1014.    •.        ■,         .    -, 

1    2nd  period . 

Year  1915 

lbs. 

12.28 
11.66 
10.56 

J  342 

8.68 

lbs. 

11.44 

10.56 

y.46 

10.78 

lbs. 

.'0.78 
9.68 
7.92 
8.80 
638 

Averages  of  4  experimenls  1913,  191 4.    .    .    . 
Averages  of  5  experiments  1913,  1914,  1915. 

13.10 
11.44 

10.56 

9.%A 

8.80 

During  a  period  of  100  days  the  following  increases  in  weight  were 
obtained :  —  hay  cut  early,  121.00  lbs.  ;  normal  hay,  107.80  lbs;  hay  cut 
late,  92.40  lbs.     The  early  hay,  therefore,  gives  the  best  results. 

Digestibility.  —  These  experiments  were  carried  out  with  two  ani- 
mals fed  exclusively  on  hay  cut  early  and  hay  cut  late. 

The  greater  digestibility  of  early -cut  hay  and  its  greater  number  of 
calories  explain  the  higher  production  of  milk  and  more  rapid  growth  of 
the  calves. 
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Table  IV.    —  Digestibility  of  hay  according  to  the  date  of  cutting. 


Dry  matter 
Protein  . 
Pentosan  . 
Fibre.   .    • 
Ash   .    .    •    . 


.4)    Early 
cuttinar 


B)    Late 
cutting 


Difference 
A-B 


% 

60.8 
72.6 
60.6 

53-2 
42.4 


% 

53-7 
60.9 

544 
46-3 
34.8 


% 

7-1 

II. 7 

6.2 

6.9 
7.6 


185  -  The  Feeding  Value  of  the  Eragrostis  of  the  Argentine.  —  See  No. 

this  Review. 
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186  -  The  Insufficiency  of  Maize  as  a  Source  of  Protein  and  Ash  for  Growing  Animals. 

—  HOGAN,  Albert  G.  (Department  of  Chem  stry,  Kansas  State  Agricultiiral  Experiment 
Station,  Manhattan,  U.  S.  A.),  in  the  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  3, 
pp.  .185-493,  3  diagr.  Baltimore,  Apr!],  191 7. 

Agriculttiralists  have  known  for  a  long  time  that  maize  kernel  does 
not  sttffice  as  a  diet  for  growing  animals.  Experiments  on  young  rats  have 
shown  the  first  limiting  factor  for  growth  to  be  a  lack  of  certain  inorganic 
constituents.  When  the  mineral  deficiencies  were  corrected  normal  growth 
was  not  obtained,  even  after  the  addition  of  considerable  quantities  of 
purified  protein,  thus  proving  a  lack  of  suitable  growth  accessories.  Ac- 
cording to  Mc  CoEEUM,  and  his  collaborators,  maize  kernel  is  lacking  in  an 
accessory,  called  by  them  "  fat-soluble  A ".  (i).  The  author's  previous 
experiments  show  that  mineral  deficiencies  in  maize  are  tolerated  much 
better  by  swine,  and  protein  deficiencies  are  tolerated  better  b}^  rats.  As- 
suming that  maize  is  poor  in  one  or  more  of  the  growth  accessories,  swine 
are  much  less  affected  by  it  than  are  rats. 

The  author  has  continued  his  earlier  work  in  order  to  determine  speci- 
fically what  inorganic  elements  in  the  ash,  and  what  amino-acids  in  the  pro- 
teins are  deficient  in  quantity,  thus  constituting  limiting  factors.  It  was 
first  shown  than  the  addition  of  tryptophane  and  lysin  improved  the  pro- 
teins of  maize,  and  later,  that  tryptophane  is  the  first  limiting  factor  in 
the  proteins  of  the  maize  kernel,  and  that  lysine  is  the  second.  The  most 
important  mineral  deficiency  of  maize  is  calcium. 

187  -  The  Effects  of  Feeding  Calcium  Chloride  to  Domestic  Animals  (2).—  Eoew,  o., 

in  Mitfeilun'^en  der  Vcutschen  Landu'irtxchaits-Gesellschart,  Year  XXXIII,  No.  37, 
pp.   591-594,  Tables  3.  Berlin,  September,  191 7. 

The  rational  use  of  calcium  chloride  in  feeding  domestic  animals  gives 
good  results,  both  in  increasing  the  general  production  as  in  improving  an 
unhealthy  condition.  These  results  are  very  useful,  especially  when  the 
relatively  small  amount  of  chloride  required  and  its  low  price  are  considered. 


(i)  See  R.  Jan.,  1918,  No.  2.  —  (2)  See  H.   1915,  No.   406  (Ed.). 
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The  writer  analyses  the  effects  produced,  and  collates  the  results  obtained 
by  various  workers  for  horses,  cattle  and  pigs. 

Horses.  —  An  experiment  was  made  by  Thunn  on  7  full-grown  horses 
affected  with  gastric  and  cardiac  troubles.  Their  daily  ration  was  made  up 
of  I  kg.  of  oats,  750  gm.  of  whole  maize,  1250  gm.  of  raw  sugar  and  7  kg. 
of  hay,  plus  a  daily  dose  of  30  gm.  of  crystalline  calcium  chloride  dissolved 
in25ogm.  of  water.  The  experiment  lasted  from  March  6  to  May  29,  1916. 
During  these  eight  weeks  the  animals  showed  a  noteworthy  increase  in  live- 
weight  (see  Table  I),  as  well  as  an  improved  state  of  health.  Calcium  chlor- 
ide cures  animals  of  bad  habits  such  as  crib-biting,  licking  the  walls,  eating^ 
sand,  etc.  —  habits  that  appear  to  show  the  lack  of  some  necessary  element 
in  the  food  and  also  prevents  other  troubles,  such  as  exostoses,  so  common 
in  young  horses.  The  results  are  all  the  more  evident,  the  lower  the  calcium 
content  of  the  food.  It  is  thus  desirable  to  take  account  of  the  abundance 
or  lack  of  lime  in  the  food  given  ;  the  minimum  contejit  is  10  gm.  of  lime  per 
kg.  of  hay.  Very  often  this  amount  is  not  reached;  in  addition,  pastures 
on  soil  poor  in  lime,  manured  only  withkainit,  superphosphates  or  basic  slag, 
can  only  produce  a  defective  food,  often  producing  deformed  front  legs, 
exostoses,  etc.  (Weygold). 

Tablr  I.  —  The  effect  of  calcium  chloride  on  the  growth  of  horses. 


Weights  found  during  the  experiment 

Increase 

Names  of  the  horses 

March 
6th. 

March 
20th. 

April 
3rd. 

April 
T7th. 

March 
ist. 

May 
13th. 

May 
29th. 

in  weight  at  the 
end  of  the 
experiment 

Patron 

Luzia 

Schleier 

Salome •  . 

Nusshaher 

Rektor 

475  kg 

482  kg 
462 

354 
407 
400 

484    kg 

473-5 

370 

407 

401 

383 
367 

495    kg 

480,5 

377 

416 

402 

376 

369-5 

495    kg 

494-5 

372 

424 

403 

389 

381.5 

497    kg 

496-5 

360 

479 
412 

394 
393-5 

364  kg 

414 
413 

22    kg 

34-5 

10 

17 

14 

29 

26 

Nichte 

CattIvE.  —  Calcium  chloride  also  produces  good  effects  on  the  general 
growth  and  milk  production.  A  group  of  10  cows  and  2  sick  young  animals 
were  experimented  with  for  28  days  by  Hohuke.  The  daily  dose  was  from 
0.02  to  0.04  gm.  per  kg.  live  weight  tor  the  cows  and  from  o.oi  to  0.02  gm. 
per  kg.  for  the  young  animals.  The  full-grown  animals,  of  which  2  were 
sick,  were  about  5  years  old.  The  weights  of  the  animals  and  the  daily 
yield  of  milk  are  given  below  in  Tables  II  and  III. 

The  increased  yield  in  milk  of  5  of  the  experimental  animals  is  charac- 
teristic and,  in  certain  cases,  an  increase  in  yield  of  1. 1  litres  per  day 
has  been  observed  ;  on  discontinuing  the  use  of  calcium  chloride,  the  yield 
immediately  falls.  The  young  animals  showed  the  benefit  of  giving  cal- 
cium chloride  ;  they  grew  better,  their  rough  hair  became  smooth  and 
lustrous  and  they  became  fatter. 


' 
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Table  II.  —  Effect  of  calcium  chloride  on  the  live  weights 
of  the  cattle  experimented  with. 


' 

Live  weight 

Increase    (+) 

Before  using 
calciiun    chloride 

After  using 
calcium  chloride 

or    decrease    ( — ) 
of  live  weight 

Cow  No.       I 

»       ))          2 
))       »          3 
»       1)         4 

')       '         5 
))       »         6 
»       ))         7 
«       »         8 
»       »         9 
))       ))       10 

.    .    . 

500    kg 

460 

440 

440 

480 

510 

450 

570 
430 

400 

544   kg 
467 
462 
460 

517 

484 

473 
580 

405 
434 

+    44    kg 

+      7 
+  22 
+  20 

+  37 

—  26  (sick) 

+  23 
+    10 

—  25  (sick) 

+  34 

IS+.  young  animal  .    . 
2nd.       »             »        .    . 

ICO 

90 

107 
97 

+     7 

+      7 

Table  III.  —  Effect  of  calcium,  chloride  on  milk  production. 


Avetage  milk  produced  in  litres 

Before  use 

During  use 

After  use 

ist.  period  (7  days) 

2nd  period  (28  days) 

3rd.  period  (21  days) 

* 

Cow  No. 

I    .    .     .     . 

7-535 

8.250 

7-135 

»       )) 

2 

9.820 

9.660 

8.990 

»       » 

3 

8.175 

8.295 

5-595 

))        n 

4 

5-070 

5-555 

4-455 

»        » 

5 

5570 

6.125 

4-455 

»        « 

6 

13.140 

12.920 

9.155  (sick) 

»        » 

7 

8.070 

8.270 

7-015 

1)        n 

8 

3.460 

2.180 

»        )i 

9 

7-785 

7065       . 

5.610  (sick) 

))        )) 

10 

6.070 

5.700 

6.100 

Pigs.  —  Two  sows  were  experimented  on  by  Stadelmann  ;  one,  used 
as  a  control,  weighed  126  kg. ;  the  other,  weighing  195  kg.,  was  given  14 
gm.  of  crystalline  Ca  CI2  every  day;  the  second  animal  put  on  9  kg.  in  22 
days,  while  the  first  only  increased  in  weight  by  5  kg.  It  should  be  noticed 
that  14  gm.  is  too  heavy  a  dose  ;  a  suitable  dose  would  be  4  gm.  per 
100  kg.  live-weight ;  better  results  are  then  obtained.  Speaking  broadly, 
the  nature  of  the  food  given  should  be  considered,  on  the  one  hand,  as  well  as 
as  the  fact  that  a  young  animal  eats  much  more  in  proportion  to  its  weight 
than  a  full-grown  animal. 

Conclusion.  —  Calcium  chloride  can  be  very  usefully  fed  to  live-stock 
when  the  food  is  lacking  in  calcareous  matter  ;  moreover,  when  the  food  only 
contains  this  matter  in  slightly  assimilable  form,  the  chloride  is  then  the 
most  suitable  salt  to  give. 
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188  -  Increased  Cattle  Production  on  South-Westem  Ranges  of  the  United  States.  — 

JARDINE,  J.  T.  and  Hurth,  L,.  C,  in  U.  S.  Depaytment  of  Agriculture,  Bulletin  No.  588, 
pp.  1-32.  Washington,  D.  C,  November  15,  1917. 

This  bulletin  presents  the  results  of  experiments  made  by  the  Forest 
Service  on  the  Jornada  Range  Reserve,  a  unit  comprising  200  000  acres  in 
New  Mexico,  with  the  purpose  of  working  out  a  system  of  range  management 
and  improvement,  practicable  for  large  grazing  units,  which  will  build  up 
the  depleted  areas  and  ensure  the  maintenance  of  the  whole  range  in  good 
condition. 

The  problem  involves  :  —  a)  Finding  a  system  of  management  that  will 
best  bring  about  natural  reseeding  of  the  existing  forage  plants,  h)  finding 
new  plants  suitable  for  seeding  on  the  ranges  of  the  Southwest ;  c)  determin- 
ing the  number  and  distribution  of  stock-watering  places  necessary  for 
efficient  use  of  the  range,  taking  into  account  cost  of  construction  and  re- 
turns expected  ;  and  d)  'determining  the  carrying  capacity  of  the  range 
as  a  means  of  preventing  its  being  overstocked.  Other  and  related  range 
problems  also  have  been  studied  on  the  Jornada  Reserve.  One  of  these 
has  to  do  with  improving  the  average  grade  of  stock  and  the  average  calf 
crop  under  range  conditions,  the  possibility  of  which  is  generally  recognized. 
Another  is  how  to  reduce  the  losses  of  stock  from  lack  of  feed  and  water 
in  times  of  drought  and  from  disease  and  straying  that  ordinarily  occur  in 
the  Southwest. 

These  studies  on  the  Jornada  Reserve  are  by  no  means  completed  ; 
the  results  so  far  secured ,  however,  seemed  to  have  an  important  enough 
bearing  on  the  problem  of  increased  meat  production,  to  justify  the  publi- 
cation of  this  progress  report  which  illustrates  methods  already  successfully 
applied  on  a  practical  scale  since  1912  when  the  Reserve  was  created  by 
Executive  order. 

The  Jornada  Range  Reserve  is  located  in  Dona  Ana  County  N.  Mex., 
in  the  Rio  Grande  A'^alley,  about  50  miles  north  of  the  Mexican  boundary.  It 
is  typical  of  a  large  territory  in  the  Southwest  which,  owing  to  natural 
and  climatic  conditions,  will  probably  always  be  best  adapted  to  the  pro- 
duction of  live  stock  on  comparativelj^  large  holdings. 

The  eastern  portion  of  the  Reserve  includes  the  west  slope  of  the  San 
Andreas  Mountains  which  reach  a  maximum  elevation  of  about  7  600  feet,  and 
the  remainder  of  the  Reserve  is  a  comparatively  flat  or  slightly  rolling  plain. 

The  locality  is  one  of  the  most  arid  of  the  Southwest.  Records  for  55 
years  at  Mesilla  Park,  about  15  miles  southwest  of  the  Reserve,  shew  an 
average  annual  precipitation  of  8.63  inches,  with  precipitation  for  individ- 
ual years  as  much  as  17  and  as  little  as  3.50  inches.  Temperatures  as 
high  as  1060  F.  are  common  in  summer,  and  the  region  is  subject  to  almost 
continuous  high  winds  and,  consequently,  high  evaporation..  The  soils 
of  the  plain  are  rather  coarse  to  medium  textured  wind-blown  sands,  with 
patches  of  heavy  adobe  clay,  usually  with  a  rather  high  percentage  of  a' kali, 
where  water  often  stands  until  evaporated.  The  soils  of  the  mountains 
and  the  outwash  plains  flanking  them  are  coarse  sands  and  gravels. 

The  vegetation  is  comparatively  thin  and  made  up  of  drought-resistant, 
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semidesert  species.     By  far  the  greater  part  of  the  forage,  perhaps  80  %,  is 
furnished  by  perennial  grasses,  of  which  the  most  important  are  grama  grasses. 

Black  grama  (Bouteloua  eriopoda)  is  the  most  important  grass  of  the 
Reserve.  Blue  grama  grass  {B.  gracilis)  and  hp,iry  grama  grass  [B.  hirsuta) 
are  found  only  in  the  mountains  and  foothills. 

Next  to  the  grama  grasses  in  importance  are  three-awn  grasses  known 
locally  as  "  needle  grasses"  {Aristida  longiseta,  A.  pansa,  and  A.  purpurea) ; 
tobosa  grass  {Hilar ia  mutica) . 

The  drop-seed  grasses  include  several  species,  the  most  important  being 
Sporoholus  cryptandrus,  S.  flexuosus,  S.  wrightii,  S.  airoides,  S.  aiiriciilatus. 

The  most  important  species  of  muhlenbergias  are  MttJdenbergia  gra- 
cillima    and    M.    porteri. 

Burro  grass  {Scleropogon  hrevifolius)  and  wolftail  {Lycurus  phlecides)  are 
also  to  be  found. 

On  large  areas  of  the  foothills,  black  brush  {Flourensia  cerima),  creosote 
bush  {Covillea  glutinosa  —  Larrea  glutinosa)  and  mesquite  {Prosopis  glan- 
didosa)  predominate ;  but  black  brush  and  creosote  bush  are  worthless  as 
forage,  and  the  mesquite  is  of  low  value. 

Stock  water  for  the  plains,  both  on  the  Reserve  and  on  the  adjacent 
range  lands,  is  pumped  from  deep  wells  by  windmills  and  engines  or  is 
provided  by  tanks  which  catch  the  flood  waters.  As  a  usual  thing,  there  is 
not  enough  water  for  the  stock. 

Experimental  results  so  far  obtained  in  range-management.  — 
Range  Improvement  hy  Natural  Revegetation.  Primarily  as  a  result  of 
i)  reducing  the  number  of  stock  during  the  main  growing  season  of  about 
four  months  —  July  to  October  —  to  about  half  the  average  number  the  area 
wall  carry  for  the  year,  2)  not  overstocking  during  the  other  eight  months, 
and  3)  better  distribution  of  stock  watering  places,  grama  grass  range  on 
the  Jornada  Range  Reserve  has  improved  in  three  years  at  least  50  per  cent, 
as  compared  with  similar  adjoining  unfenced  range  grazed^ all  the  year. 
Observations  to  date  indicate  that  range  thus  lightly  grazed  during  the 
main  growing  season  has  improved  approximately  to  the  same  extent  as 
similar  range  protected  from  grazing  the  entire  year. 

On  fenced  grama-grass  ranges  of  the  Southwest  where  the  stock  are 
carried  mainly  on  range  feed  throughout  the  year,  light  stocking  during  the 
growing  season  is  profitable. 

It  will  probably  not  reduce  the  total  animal-days'  feed  furnished  on  a 
given  area  during  the  year,  and  will  reserve  feed  for  the  critical  period  from 
February  to  July,  or  later  in  case  of  prolonged  drought. 

Where  the  whole  of  a  range  unit  is  made  up  of  grama  or  similar  grass, 
about  one  third  of  the  area  should  probably  be  reserved  for  light  grazing 
during  the  growing  season  two  years  in  succession.  Each  third  in  turn 
should  be  given  as  nearly  as  practicable  this  amount  of  protection.  By  light 
grazing  is  meant  grazing  by  not  more  than  half  the  average  number  of  stock 
that  the  area  will  carry  for  the  year  as  a  whole. 

Water  Development.  —  Fairly  efficient  use  of  plains  and  mesa  range  in 
the  Southwest  can  be  secured  where  stock  do  not  have  to  travel  more  than 
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2  ^  miles  to  water.  This  means  one  watering  place  for  each  13  200  acres. 
Such  an  acreage  of  grama-grass  range  will  carry  about  500  cattle  through- 
out the  year  if  properly  managed.  When  feed  is  short,  a  long  distance 
between  feed  and  water  tends  to  increase  the  loss  of  stock,  to  decrease  the 
calf  crop,  and  to  retard  development  of  the  young  animals. 

Observations  to  date  appear  to  justify  one  permanent  watering  place 
for  each  500  head  of  cattle.  Where  conditions  are  favorable  the  construc- 
tion of  tanks  to  catch  flood  waters  for  the  purpose  of  supplementing  the 
permanent  watering  places  will  be  a  paying  investment. 

They  will  aid :  i)  in  getting  more  green  feed  for  the  stock  during  the 
year  ;  2)  in  more  even  utilization  of  the  range  as  a  whole  ;  3)  in  the  protec- 
tion of  feed  and  range  near  permanent  water ;  and  4)  in  reducing  the  cost  of 
maintenance  and  operation  of  wells. 

Carrying  Capacity.  —  During  1916  the  Jornada  Reserve  as  a  whole  sup- 
ported one  animal,  not  including  unweaned  calves,  on  an  average  of  41.45 
acres.  The  estimated  maximum  carrying  capacity  of  the  Reserve  in  its 
present  stage  of  development  is  38.1  acres  per  head.  The  estimated  carry- 
ing capacity  of  similar  unfenced  range  in  its  present  average  condition  is 
at  least  50  acres  per  head. 

The  range  of  the  plains,  where  grama  grasses  form  the  bulk  of  the  for- 
age, will  support  stock  throughout  the  year  at  the  average  rate  of  one  head 
to.  from  20  to  30  acres,  depending  upon  the  proportion  of  the  real  grama-grass 
type.  This  feure  is  for  range  in  good  condition,  fairly  well  supplied  with 
stock  water,  and  which  is  lightly  stocked  during  the  growing  season. 

The  range  comprising  tobosa-grass  flats,  along  drainage  lines,  and  slopes 
back  to  the  foothills  will  support  stock  throughout  the  year  at  the  average 
rate  of  one  head  to  from  38  to  45  acres,  depending  upon  the  percentage  of 
tobosa  flats  which  receive  flood  water. 

The  mountain  range  of  the  Jornada  Range  Reserve  will  support  stock 
at  the  rate  of  approximately  60  acres  per  head  in  its  present  stage  of  de- 
velopment. 

Increase  in  Calf  Crop  and  Improvement  in  Grade  of  Stock.  —  From  500 
selected  cows  and  20  bulls,  held  in  pastures  away  from  other  stock  since 
August  1915,  an  81  per  cent,  calf  crop  was  branded  in  1916. 

From  the  remaining  cows  of  breeding  age,  amounting  to  i  522  head  run 
together  in  one  pasture  of  74  714  acres,  a  69.2  per  cent  calf  crop  was 
branded.  The  average  calf  crop  for  the  Reserve  was  72  per  cent.  A  total 
of  approximately  50  pounds  of  cottonseed  cake  per  head  was  fed  to  the  500 
cows  and  20  bulls  of  the  selected  breeding  herd  on  the  Reserve. 
ee*  The  work  of  caring  for  this  herd  took  half  of  one  man's  time.  The  extra 
calves  in  this  special  herd  far  more  than  paid  for  the  extra  feed  and  labour. 

Prevention  of  Loss.  —  The  average  loss  of  stock  on  the  Jornada  Reser\''e 
from  June  i  to  December  31,  1915,  was  at  the  rate  of  1.9  per  cent,  for  a  year ; 
the  average  loss  in  1916  was  1.5  per  cent.  The  average  losses  for  New  Mexico 
are  approximately  10.6  per  cent  for  calves  to  12  months  of  age,  5.6  per  cent. 
for  yearlings,  and  5.8  per  cent  for  other  stock. 

The  small  loss  at  the  Jornada  Reserve  is  attributed  to  careful  system- 
atic vaccination  against  blackleg,  to  the  reservation  of  grama  grass  range  for 
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poor  stock  during  the  critical  spring  months,  to  feeding  the  animals  a  small 
quantity  of  cottonseed  cake  and  to  prevention  of  straying. 

In  order  to  provide  for  extra  range  for  the  breeding  stock  in  poor  years, 
one  third  of  the  stock  on  a  range  unit  should  be  steers.  It  is  then  possible 
to  reduce  or  increase  the  stock  according  to  years  without  interfering  with 
the  breeding  stock. 

To  provide  against  loss  in  extremely  bad  years  some  kind  of  roughage 
to  supplement  the  range  forage,  for  feeding  with  cottonsseed  cake  or  other 
concentrated  feed,  would  be  a  decided  advantage  on  southwestern  ranges. 

Ensilage  made  from  soap  weed(ywccfl  elata)  has  been  tried,  and  the  results 
are  promising  but  not  extensive  enough  to  warrant  definite  conclusions 

Range  feed  not  more  than  2  ^-2  miles  from  water  is  a  big  factor  in  cutt- 
ing down  loss  from  starvation,  especially  where  little  or  no  supplemental 
feeding  is  done. 

itSg  -  The  Awankari  Cattle  Herd  of  the  Peshawar  Agricultural  Station  in  the  North- 
west Frontier  Province  of  India.  —  brown,  W.  Robertson, in  TIic  a  'incultural  Journal 
of  India,  Vol.  XII,  Part  IV,  pp.  588-5Q2.  Calcutta,  October,  iqi/. 

In  the  autumn  of  191 6  ten  beautiful  typical  Awankari  cows  were  in- 
troduced, from  their  home  in  the  North  Punjab,  to  the  Peshawar  Agricul- 
tural Station.  Awankari  cattle,  although  alien  to  the  North-West  Frontier 
Province,  are  valued  above  other  breeds  by  the  cultivators,  because  they 
are  hardy,  handy,  powerful  and  fast  alike  in  the  cart  and  in  the  plough,  and 
handsome  in  appearance.  Their  even  black  and  white  markings  and  free  bold 
carriage  appeal  to  breeders;  but  until  these  cows  arrived  at  the  Agricultural 
Station  there  was  not  a  pure-bred  female  of  the  breed  in  the  Peshawar 
district. 

Aivankari  Herd  at  the  Peshawar  Agricultural  Station. 
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Four  of  the  cows  are  by  no  means  poor  milkers,  so  it  is  hoped  that  a 
herd  of  fair  milkers  may  ultimately  be  established  without  sacrificing 
any  of  the  more  important  quaHties  the  breed  now  possesses.  The  young 
stock  promise  to  be  excellent  typical  specimens  fit  for  stud,  or  inclusion  in 
the  Station  Herd  Book.  In  the  table  of  measurements  given  below,  the 
cows  compare  unfavourably  with  the  bull  and  bullocks  in  size  and  "  bone  " 
because  the  calves  were  originally  generously  treated,  whilst  the  females 
received  bare  sustenance. 

A  set  of  5  photographs  is  given  in  the  original  text. 

SHEEP  190  -  The  New  Zealand  Sheep  Returns  in  1917  and  the  Progress  of  Crossbreeding  in 

New   South  Wales. —  T/V  Paslorai  Review,  Vol.  XXVll.No.  ii,   pp.  1040-10^1.   Mel- 
bourne, Novemhei  16, 1917. 

The  complete  figures  of  the  New  Zealand  sheep  returns  just  issued,  show 
that  there  has  been  an  increase  of  482  236  over  the  previous  year.  The  in- 
crease for  the  North  Island  is  686  329  and  the  decrease  for  the  South  Island 
204  093.  The  New  Zealand  figures  supply  much  interesting  and  valuable 
information  because  separate  totals  are  given  of  stud  rams,  flock  rams, 
wethers,  breeding  ewes,  dry  ewes  and  lambs. 

According  to  these  returns  there  were  in  the  Dominion  10  484  stud 
rams,  318  766  flock  rams,  3  457  000  wethers,   13  260  000  breeding  ewes, 
I  072  647  dry  ewes,  and  7  150  516  lambs.    There  is  also  shown  the  number 
of  stud  sheep  entered  in  the  flock  book,  and  the  sheep  of  a  distinctive  breed, 
but  not  entered  in  the  flock  book.     Romneys,  I^incolus,  Border  I^eicesters, 
and  Southdowns,  the  favourite  crossing  breeds,  lead  the  way,  but  the  first- 
named  is  far  ahead  of  the  rest,  there  being  117  478  stud  and  3  702  641  flock 
Romneys,  as  against  40  083  stud  and  585  943  flock  I^incolns,  which  come 
second.     Border  I^eicester  studs  and  flocks  number  respectively  35  992 
and  311  407,  Southdowns  26  393  and  50  019,  English  lycicesters  24  367  and  .  \ 
173  146,  Merinos  17  187  and  i  063  491,  and  Shropshires  4  109  and  22  380. 
The  number  of  crossbreds  and  others  not  otherwise  emunerated  is  18  395  222. 
The  figures  for  New  South  Wales  also  throw  an  interesting  light  upon 
the  development  of  crossbreeding.     In  the  1907-1908  season  the  percentage 
of  crossbred  wool  sold  in  the  Sydney  market  was  3.77  %  of  the  total  offer- 
ings.    It  steadily  increased  to  8.73  %  in  1912-1913,  and  the  following  year 
suddenly  increased  to  11.05  %•     From  then  onwards  progress  was  more  ra- 
pid and  during  the  1916-1917  season  the  wool  sold  in  Sydney  was  21.14% 
crossbred  and  78.86  Merino.  Unfortunately,  there  are  no  accurate  statistics 
available  illustrating  this  development  in  the  various  pastoral  districts 
of  each  State.     It  would  be  interesting  ta  know  whether  this  increase  of 
crossbred  wool  is  the  result  of  an  increasing  use  of  sheep  on  the  wheat  areas, 
or  whether  the  crossbred  is  making  a  steady  encroachment  on  to  what  has 
hitherto  been  considered  pure  Merino  country.     It  would  also  be  most  useful 
to  know  what  Longwool  breeds  are  forming  the  basis  of  such  marked    de- 
velopment in  crossbreeding.     It  is  well  known  that  the  Romney,  Uncoln, 
and  I^eicester  are  the  predominating  British  breeds  in  New  South  Wales  and 
New  Zealand,  that  are  used  for  crossing  with  the  Merino,  but  there  are 
no  statistics  for  the  Australian  States  which  can  be  taken  as  evidence  of 
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the  relative  part  each  breed  is  playing  in  this  increasing  production  of 
crossbred  wool. 

The  25  270  386  sheep  of  New  Zealand  belong  to  23  380  different  owners, 
giving  an  average  of  a  little  over  1000  sheep  per  owner.  There  are  no  less 
than  18  255  owners  whose  flocks  do  not  exceed  5000  and  11  809  of  these 
owner's  flocks  do  not  exceed  500.  There  are  only  38  owners  with  flocks 
exceeding  20  000.  The  number  of  owners  has  increased  during  the  year  by 
199.  This  increase  is  partly  due  to  new  settlers  starting  flocks,  and  to  a 
smaller  extent  to  dairy  farmers  who  have  been  forced,  by  shortage  of  labour, 
to  give  up  cows  for  sheep. 

191  -  The  Importance  of  Hogs  for  the  Meat  and  Hides  Supply.  —  fish,  p.  a,  in  the  pigs 

Journal  ot  the  American  Veterinary  Medical  Association,  Vol.  1,11,  ^Jo.  3,  pp.  215-247. 
Ithaca,  X.  Y. ,  December,  1917. 

It  is  estimated  that  at  present  there  are  in  the  United  States  4  000  000 
hogs  less  than  there  were  a  year  ago.  Outside  of  the  United  States  there 
has  been  a  decrease  of  39  525  000  hogs.  This  number  has  been  exceeded 
only  by  sheep.  Cattle  are  not  far  behind  the  hogs  in  their  diminishing 
numbers. 

To  assist  in  meeting  the  great  demand  for  meat  tlieU.  S.  Department  of 
Agriculture  estimates  that  the  number  of  hogs  should  be  increased  15  per 
cent,  for  the  entire  country.  In  some  states  the  increase  needed  is  only  5 
per  cent.,  in  others,  as  much  as  50  per  cent.  This  policy  seems  completely 
justified  because  among  the  domesticated  animals  there  are  none  so  pro- 
lific ;  none  which  produce  so  great  a  return  in  so  short  a  time  ;  none  in  which 
so  wide  a  variation  in  diet  is  possible  ;  none  more  useful  in  the  variety  of 
products  efforded. 

Nevertheles  v  there  is  one  important  product  of  the  hog  which  does  not 
seem  to  be  used  at  its  best  advantage,  under  modern  methods  of  curing 
ham  and  bacon,  and  that  is  the  hide. 

The  deficiency  in  leather  is  becoming  serious  and  pig  skin  is  the  only 
substitute,  in  large  quantities,  available  for  cowhides.  The  skins  of  the 
millions  of  hogs  slaughtered  annually  could  be  converted  into  the  finest 
kind  of  leather.  Such  leather  is  superior  to  cow  hide  in  resisting  surface 
wear  and  has  been  used  for  years,  but  in  limited  quantities,  in  making  the 
finest  saddles  and  fancy  leather  goods.  It  has  been  tested  and  found  tho- 
roughly practicable  and  satisfactory  for  shoes. 

It  is  stated  there  is  a  shortage  of  three  million  cowhides  to  meet  in  the 
open  market.  The  pigskins  would  make  up  this  deficiency  twice  over  con- 
sidering that  the  presence  of  the  skin  is  not  indispensable  in  preserving  the 
meat,  under  the  modern  methods  of  curing. 

In  the  supply  of  meat  and  leather,  the  hogs,  as  quick  breeding  animals, 
seem  therefore  to  meet  the  need.  Unfortunately  they  are  susceptible  to 
dier.ses  which  annually  take  a  toll  of  millions  from  the  supply.  But  the 
use  of  anti-hog  cholera  serum  is  to  day  far  beyond  the  experimental  stage. 
It  has  checked  the  disease  in  the  infected  herds  and  immunized  healthy 
hogs  exposed  to  the  disease  ;  therefore,  with  a  greater  educational  interest 
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and  with  proper  cooperation  on  the  part  of  the  producers  and  of  the  veteri- 
narians, it  seems  only  a  question  of  time  and  organization  to  avert  the 
menace  of  hog  cholera. 

BEE  KEEPING         192  "  "  Lc  Sughcre  "  Hive  with  Cork  Frames.  —  Pecchini,  Giovanni,  in  UApicoltura. 
Italiana,  Year  XIII,  No.  12,  pp.  188-189.     Ancona,  December,  1917. 

In  order  to  protect  the  bees  against  heat,  cold  and  especially  sudden 
changes  of  temperature  in  spring,  the  author  constructed  a  hive  with  cork 
frames.     AH  models  may  be  built  on  this  system. 

193  -  The  Cotton  Plant  as  a  Honey-Yielding  Plant.  — c;!flcamseOwJMia«,Voi.Xvi,  No.  4  j 

p.  299.     S4o  Paulo,  October  15,  1917. 

It  is  not  generally  known  that  the  cotton  plant  is  one  of  the  best  honey- 
yielding  plants.  The  honey  obtained,  from  it  is  xexy  clear  and,  when  it 
is  completely  ripe,  very  sweet.  It  granulates  easily  and,  when  solid,  is 
of  a  very  fine,  almost  white  grain. 

SERICULTURE       194  "  Comparativc  Research  on  the  Value  of  the  Electrical  and  Chemical  Treatments 

of  Silkworm  Eggs  (i).  —  ACqxja,  C,  in  Informazioni  Serichc,  Year  IV,  No.  21,  pp.  493- 
494.     Rome,  Nov.  5,  1917. 

During  the  spring  and  autumn  of  1917  the  author  carried,  out  38  se- 
ries of  experimental  rearings,  in  which  he  reared,  under  the  same  environ- 
mental and  food  conditions,  for  each  series,  lots  of  eggs  treated  by  elec- 
tricity or  hydrochloric  acid  for  a  varying  duration  of  time.  The  races 
used  were  native  yellow,  Chinese  white  and  gold  at  their  first  crossing  and 
the  product  of  some  of  these  crossings. 

For  the  hydrochloric  acid  treatment  one  of  the  methods  most  generally 
acknowledged  to  be  favourable  was  used.  It  consists  in  treating  native 
yellow  eggs  with  fuming  hycrochloric  acid  diluted  in  1/3  of  water,  during  15 
minutes,  and  the  Chinese  eggs  for  a  few  minutes  less. 

For  the  electric  treatment,  electrification  of  the  eggs  contained  in  bags 
between  the  two  electrodes  was  sometimes  used,  but  more  often  "electric 
rain  ".  The  author  has  so  modified  this  method  that  the  eggs  may  be  sub- 
jected directl}^  to  the  "  electric  rain  ",  without  being  placed  in  silk  bags 
as  was  done  hitherto.  By  this  method,  which  will  be  described  in  a  later 
paper,  it  is  possible  to  avoid,  partly  at  least,  the  drawback  resulting  from  a 
difference  in  treatment  which  sometimes  occurs  with  more  or  less  powerful 
apparatuses  during  more  or  less  dry  periods. 

Of  the  38  series,  10  gave  results  slightly  favourable  to  the  electric  treat- 
■  mcnt,  at  least  some  of  the  lots  giving  better  results  than  those  treated  with 
hydrochloric  acid  ;  28  gave  results  distinctly  unfavourable  to  this  treatment, 
for  all  the  worm.s  died  before  reaching  maturity,  whereas  those  from  eggs 
treated  with  hydrochloric  acid  always  proved  much  more  resistant,  and  of- 
ten gave  good  results.  The  most  prolonged  electric  treatment  appears  the 
least  favourable.  From  these  experiments  it  was  concluded  that  the  elec- 
tric treatment  is  clearly  inferior  to  the  hydrochloric  acid  treatment,  which, 
being  also  the  more  simple,  should  be  preferred. 


(i)  See  R.  Jan.,   1018,  No.  76.  (Ed. 
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The  loss  of  weight  of  the  eggs  treated  with  electricity  or  acid  for  each 
day  between  the  treatment  and  hatching  was  also  studied.  The  results 
showed  that,  within  the  limits  of  complete  hatching,  the  loss  of  weight  is  in 
direct  proportion  to  the  duration  of  the  treatment,  but  prolonged  treatment 
often  decreases  it.  The  progress  of  this  phenomenon  will  be  shown  by 
jtables  in  the  author's  <;oming  paper. 

j  Finally  it  is  shown  that,  when  hatching  is  brought  about  prematurely 
'by  hydrochloric  acid,  the  eggs,  though  they  lemain  strong,  often  give  bad 
jresults  on  account  of  the  excessive  summer  heat.  This  is  easily  explained 
lif  it  is  considered  that  annual  breeds,  which  already  suffer  in  hot  springs, 
bear  the  summer  with  difficulty. 

The  special  treatment  cannot  give  new  vigour  to  the  breed  ;  it  must  suf- 
fice that  it  does  not  weaken  it  appreciably.  These  methods,  like  that  of 
prolonged  estivation,  give  good  results  for  breeding  at  moderate  tempera- 
tures, but  at  very  hot  temperatures,  breeds  already  adapted  to  these  con- 
ditions must  be  used.  Crossing  with  bivoltines  should  give  the  desired  result. 
They  have  already  been  thoroughly  studied  with  respect  to  their  products 
and  especially  the  profit  they  give,  and  attempts  should  now  be  made  to  use 
them  practically,  by  solving  some  of  the  difficulties  which  arise. 

195  -  Selection  by  Phototaxy  of  Newly- HatchedJSilkworm  Larvae  with  Regard  to  their 

Strength.  —  Acqua,  C,  in  Rendiconti   delVIstituto  bacologico  della  R.   Scuola  superiore 
di  Agricoltura   in   Portici,   Vol.   II,   pp.    51-77.     Portici,    1917. 

In  his  pieceding  work  (i)  the  author  showed  that  silkworm  larvae, 
on  hatching,  move  towards  the  light  (positive^  phototaxy),  whereas,  at 
later  stages,  they  tend  to  avoid  it  (negative  phototaxy),  and  that  the  larvae 
showing  the  most  active  phototaxy  are  also  the  most  resistant  to  "  flacheiia  ". 
In  his  present  work  the  author  has  restudied  phototax>'  on  a  larger  scale, 
making  numerous  experiments  (33).  with  many  breeds  (native  yellow,  Chi- 
nese white,  Chinese  gold,  Chinese  bi-yellow)  reared  in  spring,  summer  or 
autumn.  In  order  to  separate  the  larvae  showing  a  greater  phototactic 
activity  from  those  showing  a  lesser,  he  used  an  incubator  with  double  walls, 
the  space  being  filled  with  water,  long  enough  to  hold  8  small  frames  about 
I  foot  wide  and  3  ^  feet  long,  with  two  doors,  the  back  one  of  wood,  the 
front  one  of  ground  glass.  A  few  hours  after  hatching,  there  are  placed  ra- 
pidly on  different  parts  of  the  frames,  narrow  strips  of  mulberry  leaves,  or, 
better  still,  on  the  cloth  forming  the  bottom  of  the  frame,  sheets  of  paper, 
whose  edges  overlap,  like  tiles  of  a  roof.  When  collecting  the  mulberry 
leaves  from  the  different  parts,  or  the  sheets  of  paper,  the  larvae  which 
have  moved  most  rapidly  towards  the  light  are  separated  from  those  which 
have  moved  more  slowly,  or  not  at  all.  The  results  of  these 33  experiments 
onfirm  in  every  way  those  of  the  two  preceding  studies,  and  leave  no  doubt 
that  larvae  which  show  the  greatest  phototactic  activity  are  also  the  strong- 
est, grow  the  most  rapidly,  are  the  most  resistant  to  disease  and  produce 
the  heaviest  cocoons. 


(x)  See  R.  March,  1916,  Xo.  328;  and  R.   June,  1917,  No.  572.  \Hd.) 
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The  use  of  this  method  of  selection  in  practice  has  give  only  negative 
results  in  attempts  to  test  the  strength  of  the  eggs,  at  the  beginning  of  spring 
before  their  distribution  for  ordinary  rearing.  This  is  because  the  photo- 
tactic  reaction  varies  with  the  different  breeds  indepenclenth'  of  their  strength. 
This  method  is  also  unadapted  to  ordinary  rearing  by  putting  in  a  room, 
dimly  lit  on  one  side  only,  a  number  of  eggs  exceeding  that  to  be  reared  and 
rejecting  the  slowest-moving  larvae,  because  the  number  of  larvae  reacting 
strongly  to  light  is  usually  small ;  the  bulk  move  more  or  less  in  a  continuous 
line  so  that,  considering  the  difffference  between  one  breed  and  another, 
the  rearer  has  no  positive  indication  of  where  he  must  .'top.  On  the  other 
hand,  selection  by  phototaxy  may  be  used  as  a  means  of  improving  breeding 
races  in  combination  with  the  method  now  followed  of  selecting  the  silk- 
worms which  live  longest. 

196  -  Studies  on  the  Process  of  Digestion  in  Silkworm  Larvae.  —  acqua,  c  ,  in  RendiconU 

.it'll' Istituto  bacolos.ico  delta  R.  Sciiola  Siipcriore  di  Agricolturu  in  Portici,  Vol.  I,  pp.    3-  i{ 
44  and   Vol.  11,  pp.  31-50.     Portici,  1916-1917. 

By:  a)  the  microscopic  examination  of  microtome  sections,  embed- 
ded in  parafEn  wax,  of  various  parts  of  the  intestine  together  with  their 
contents  ;  h)  the  extraction  of  the  intestinal  juice  of  fasting  and  non-fast- 
ing larvae  ;  c)  a  study  in  vitro  of  tlie  pioperties  of  this  juice,  the  author 
was  able  to  ascertain : 

i)  that  the  cytoplasmatic  substances  of  mulberry  leaves  which  are 
expelled  from  their  cells  by  the  rupture  of  their  mxcmbranes  during  mastica- 
tion, disappear  gradually  in  proportion  as  the  posterior  part  of  the  in- 
testinal tube  is  approached,  whereas  the  cells  which  remain  intact  appear 
to  pass  through  the  tube  unchanged  ; 

2)  the  starch  granules  show  no  trace  of  change  or  corrosion ; 

3)  in  the  intestinal  juice  there  are  one  or  more  proteolytic  diastases, 
similar  in  character  to  trypsin,  and  which,  among  other  properties,  have 
that  of  digesting  coagulated  ovalbumen,  but  it  was  not  possible  to  ascertain 
the  existence  of  an  amylolytic  ferment  capable  of  acting  on  the  starch  (con- 
trary to  the  general  opinion  that  the  starch  may  be  utilised)  or  of  lipo- 
lytic ferments  capable  of  digesting  the  fats. 

In  a  second  study  the  author  has  re-tested  the  results  of  his  first  work  by 
undertaking  new  research :  —  a)  on  the  proteolytic  ferments  in  fasting  larvae 
and  in  larvae  which  have  taken  a  normal  amount  of  food  ;  h)  on  the  even- 
tual occurrence  of  amylolytic  ferments  under  the  above  conditions ; 
c)  the  possible  action  of  the  salivary  glands.  The  presence  of  invertases  was 
carefully  investigated.  All  these  studies,  as  well  as  the  first  ones,  were  con- 
fined to  the  native  yellow  breed.  The  results  again  confirm  the  low  enzyme 
content  of  the  intestinal  juice  of  the  silkworm,  in  which  the  author  noted 
a)  a  low  capacity  for  inverting  cane  sugar ;  b)  an  energetic  proteolytic  ferment 
acting  in  an  alkaline  medium  (such  as  trypsin)  on  the  soluble,  coagulated 
ovalbumen,  on  the  fibrin  of  the  blood,  on  the  vegetable  proteins  (zein). 
It  may  be  concluded  that  the  silkworm  digests  food  principally,  or  even 
exclusively,  by  means  of  one  or  more  proteolytic  zymases,  and  can  then 
complete  its  nutrition  by  absorbing  the  soluble  carbohydrates  (sugars)  of  the 
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leaf  digested.  It  has  been  proved  that  neither  the  presence  of  foodstuffs 
in  the  intestinal  tube,  nor  the  olfactory  stimulant,  have  even  the  slightest, 
influence  on  the  secretion  of  these  enzymes.  It  has  been  proved  beyond  all 
doubt  that  the  starch  passes  unchanged  through  the  intestinal  canal  of  the 
silkworm.     The  eventual  action  of  lipolytic  ferments  calls  for  further  study. 

If  the  reactions  which  take  place  in  the  digestive  canal  of  the  silkworm 
are  very  limited  from  a  qualitative  point  of  view  of  the  substances  contained 
iin  the  mulberry  leaf,  the  same  may  be  said  of  the  quantitative  point  of  view, 
for  the  silkworm  only  utilises  the  substances  expelled  from  the  vegetable 
cells  as  a  result  of  their  rupture  during  mastication,  whereas  it  appears 
that  no  action  can  take  place  within  the  cells,  perhaps  because  of  the  dif- 
ficulty the  enzymes  have  to  penetrate  their  walls.  Nevertheless,  the  author 
states  in  his  second  stud}^  that,  in  the  longitudinal  sections  of  the 
middle  of  newly-hatched  larvae,  fed  at  the  beginning  of  spring  on  very 
)'oung  and  very  tender  leaves,  digestion  was  seen  to  occur,  during  the  pas- 
sage through  the  digestive  tube,  also  within  the  cells.  In  newly-hatched 
larvae  the  small  intestine  is  much  more  extended  than  at  the  later  ages  in 
proportion  to  the  other  parts  ;  in  the  above  case  a  beginning  of  digestion 
was  also  noted  near  the  front  intestine.^ 

Consequently,  the  custom  of  giving  newly-born  larvae  very  tender  leaves 
does  not  only  facilitate  digestion,  but  also  facilitates  the  penetration 
of  the  enzymes  through  the  cellular  membranes,  which,  in  this  case,  are  very 
thin  and  easilj'  penetrated. 

Finally,  the  author  made  an  experimental  test  with  tubes  of  Mett  (coagu- 
lated ovalbumen)  on  the  action  of  the  proteolytic  zymases  of  health}^  lar- 
vae and  of  those  predisposed  to  "  flacherie  ".  No  diiference  was  noticed,  so 
that  it  would  appear  that  the  disorders  noticed  in  the  intestinal  juice  of 
larvae  suffering  from  "  flacherie  "  do  not  precede  the  disease,  but  are  a 
result  of  it.     The  author  is  continuing  the  study  of  this  question. 

197  -  On  Natural  Parthenogenis  in  Various   Breeds   and  Varieties  of  Bombyx 

tnori  (i).  —  Eecaillox,  a.,  in  Comptes  Rendx4s  dcs  Seances  de l' Academic  des  Sciences, 
Vol.CIyXV,  No.  20,  pp.  799-801.     Paris,  December  3,  1917. 

This  paper  gi^  es  ths  resrlts  of  experiments  carried  out  t)  ascertain 
if  the  aptitude  for  natural  parthenogenesis  in  the  silkworm  varies  with 
different  breeds  c  r  varieties. 

The  material  used  was :  —  i)  3  lots,  each  of  about  400  unfertilised  eggs, 
laid  by  univoltine  silkworms  giving  straw  coloured  cocons  ;  2)  10  lots  of  un- 
fertilised eggs  from  accidental  bivoltines  ;  3)  5  lots  of  unfertiHsed  eggs  from  a 
Chinese  polyvoltine  breed. 

The  results  obtained  led  to  the  conclusion  that  there  is  a  real  aptitude 
for  parthenogenesis  in  all  breeds  of  Bombyx  mori,  but  there  are  many  varia- 
tions in  the  degree  of  development  of  this  aptitude.  The  parthenogenetic 
transformations  which  take  place  in  the  egg  may  stop  at  a  stage  which 
appears  to  be  extremely  early,  or  continue  till  a  larva  is  produced  capable 
of  living  and  developing  just  as  well  as  those  from  fertilised  eggs. 


(i)  See  R.  October,  1917,  No.  936  and  November,  1917,  No.  1050.  {Ed.) 
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198  -  Note  on  Sericulture  in  Madagascar  (i).  —  Fauch^re  in  comptes  Renins  des 

Seances  del' Academiedes  Sciences,  Vol.  CEXV,No.  20,  pp.  676-677.  Paris,  November  12, 
1917. 

The  author,  being  entrusted  with  the  reorganisation  of  the  sericultural 
service  in  central  Madagascar,  was  able  to  make  new  observations  which 
he  reports  in-  the  present  note. 

The  races  of  Sericaria  mori  introduced  into  Madagascar  come  from  the 
South  of  Europe  and  were  all  monovoltine.  After  two  years,  by  adapta- 
tion to  the  climatic  conditions  in  the  centre  of  the  island,  they  became 
polyvoltine,  breeding  six  generations  a  year.  The  cocoons  are  identical 
with  those  of  the  same  races  which  have  remained  monovoltine,  and  their 
silk  is  of  first  quality.  The  eggs  hatch  regularly  12  or  13  days  after  they  are 
laid,  without  its  being  necessary  to  subject  them  to  the  action ot  cold  which, 
indeed,  appears  to  be  detrimental  to  them. 

As  in  Europe,  diseases  are  to  be  feared,  especially  pebrine ;  this  disease 
is  aggravated  in  tropical  countries  by  the  fact  that  the  generations  succeed 
each  other  throughout  the  year  without  interruption,  and  also  on  account 
of  the  negligence  of  the  native  breeders.  The  author  observed  that  pebrine 
is  less  easily  transmitted  than  is  generally  believed.  He,  therefore,  made 
breeding  from  separated  families  a  strict  rule  for  the  production  of  eggs 
at  the  Sericultural  Station  of  Nanisana,  near  Tananarive.  He  perfected 
the  method  of  cellular  egg  production  as  practised  in  Europe:  the  couples 
are  placed  on  sheets  of  paper  placed  on  strips  of  wood,  then  covered  with  a 
sort  of  tin  funnel  to  prevent  the  eggs  from  mixing  and,  also,  to  obtain  a 
large  number  of  eggs  in  a  limited  space. 

These  remarks  only  apply  to  Sericaria  mori,  and  not  to  Borocera  ma- 
dagascariensis,  a  native  species  of  very  different  habits  giving  a  coarse 
silk. 
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199.  -  Tractor  Trials  in  Scotland  in  1917.  —  rft£  TVoy^fe  Bniw/i  Agriculturalist,  Vol.  hXlX, 
No.  49,  p.  740.  Edinburgh,  December  6,  191 6. 

The  official  report  of  the  Reporting  Committee  of  the  Highland 
Agricultural  Society  of  Scotland  on  the  tractor  trials  held  at  Edinburgh, 
Glasgow  and  Perth,  in  October,  1917,  gives  the  following  classification  of 
the  29  machines  that  took  part  in  the  trials  : 

i)  Wheels  :  15  ran  on  4  wheels  ;  6  on  3  wheels  ;  4  ran  on  caterpil- 
lars and  4  were  single-unit  machines. 

2)  Driving  :  18  tractors  were  handled  by  2  men,  while  18  were  one- 
rnan  outfits. 

3)  Fuel :  25  were  operated  by  paraffin  ;  3  by  petrol  and  i  by  steam. 

4)  Weight :  2  weighed  over  80  cwt.;  3  over  60  cwt.;  6  over  50  cwt., 
7  over  40  cwt.  ;  3  over  30  cwt.  ;  8  less  than  30  cwt. 


(i)   See  R.  August,    1916,  No.  891.  (Ed.) 
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The  report  does  not  class  the  tractors  in  order  of  merit,  but  it  gives 
observations  that  will  be  of  use  to  both  farmers  and  engineers  ;  these  ob- 
servations are  given  below. 

Weight.  —  Light  machines,  suitably  provided  with  spuds,  grip  the 
ground  and  perform  the  work  better  than  the  heavier  machines.  Every 
drawback,  such  as  slipping  in  soft  land  and  inability  to  climb  gradients,  was 
aggravated  by  increase  of  weight  above  a  certain  limit.  A  heavy  tractor 
is,  moreover,  at  a  disadvantage  for  the  lighter  forms  of  cultivation,  such  as 
grubbing,  cultivating,  seeding  and  harrowing  and  also  for  harvesting.  The 
light  tractor  is  quite  suitable  for  all  the  farm  operations,  including  driving  a 
threshing-mill  and  other  farm  machinery.  The  only  class  of  work  for 
which  the  light  tractor  does  not  appear  to  be  suited  is  road  haulage.  The 
conclusion  was  reached  that,  to  suit  conditions  in  Scotland,  an  efficient 
land  tractor  need  not  exceed  30  cwt.  in  weight. 

Horse-Power.  —  For  various  reasons  such  as  inexpert  drivers,  loss 
of  power  due  to  soft  ground  and  clogging  of  the  wheels  and  moving  parts 
with  mud,  etc.,  the  tractor  should  have  a  minimum  of  20  b.  h.-p.,  so  that 
it  can  haul  a  2-furrow  plough  under  the  worst  conditions,  and  a  3-furrow 
plough  under  ordinary  conditions ;  it  should  also  be  capable  of  driving  a  4 
ft.  6  in.  threshing-mill. 

Caterpillar  versus  Wheels.  —  While  this  arrangement  distributes 
the  actual  dead  weight  and  thus  reduces  the  intensity  of  pressure  on  the 
land,  it  appears  certain  that  there  must  be  excessive  wear  and  tear  on  the 
caterpillar.  As  far  as  the  Committee  could  observe  the  caterpillar  has  no 
advantage  as  regards  gripping  power  over  the  best  types  of  wheel  machines. 

Spikes,  bars  and  spuds.  —  A  stout  spud  3  in.  to  4  in.  in  width  and 
4  to  5  in  in  length  appears  to  be  more  satisfactory^  than  spikes  or  bars,  especi- 
ally when  these  spuds  are  so  arranged  in  relation  to  the  circumference 
of  the  wheel,  that  the  full  gripping  power  of  one  spud  is  always  in  operation. 

Accessibility  and  protection.  —  The  report  notes  the  importance 
given  to  rendering  the  vital  parts  of  the  machinery  more  accessible  and  also 
to  providing  protection  against  the  weather. 

Brakes.  —  For  transport  purposes,  all  tractors  should  be  provided 
with  adequate  brakes. 

Reliability  and  Durability.  —  Seeing  that  only  one  machine  failed 
to  complete  the  6  days'  work,  it  seems  that  a  fair  degree  of  reliability  has 
been  attained.  In  spite  of  the  bad  state  of  the  ground,  the  tractors  over- 
came all  the  difficulties.  Two  defects  were  noted  as  tending  to  impair 
durability.  These  are  the  exposed  gear  drives  on  some  of  the  wheel  trac- 
tors, which  fill  with  mud  and  grit,  and  the  already  mentioned  excessive 
wear  of  the  caterpillar  arrangement. 

Spring  and  other  connections.  —  The  Committee  are  of  the  opinion 
that  the  drawbar  should  be  provided  with  some  spring  appliance,  which 
would  relieve  the  strain  on  the  plough  in  the  case  of  encountering  minor 
obstacles.  With  this  might  be  incorporated  a  release  device,  which  would 
completely  detach  the  plough  under  the  strain  of  a  heavy  shock.  This 
attachment  should  be  an  integral  part  of  the  tractor  and  not  merely  a  ca- 
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sual  device  inserted  in  the  draft  connections.  Provision  should  also  be 
made  for  altering  the  point  of  attachment  of  the  plough  to  the  tractor  in  a 
vertical  direction.  Thus  is  important  as  different  implements  require 
different  heights  of  attachment. 

Speeds.  —  It  is  suggested  that  speeds  of  2  ^/^  and  4  miles  per  hour  should 
meet  the  requirement  of  a  tractor  for  use  on  the  land. 

Fuels.  —  Although  no  tests  of  fuel  consumption  could  be  carried  out, 
it  was  found  that  the  carburettors  of  many  of  the  tractors  were  not  capable 
of  thoroughly'  and  completely  vaporising  parafhn,  and  that  the  combustion 
was,  in  consequence,  defective  in  many  case.  Under  normal  conditions, 
it  may  be  found  that  petrol  is  more  satisfactory  to  use  than  paraffin. 

Ploughs.  —  They  should  be  made  so  as  to  be  easily  adjusted  to  vary- 
ing widths  so  as  to  suit  the  depths  and  the  class  of  work.  Avitomatic  lift- 
ing should  be  provided.  They  should  be  provided  with  a  device  for 
regulating  the  width  of  the  leading  furrow. 

The  Committee  further  suggest  that : 

i)  If  the  last  unit  of  the  plough  could  be  made  so  that  it  could  be 
thrown  out  of  action  by  being  raised  with  a  lever  or  otherwise,  then  2  fur- 
rows could  be  ploughed  on  an  up  gradient  and  3  on  a  down. 

2)  The  introduction  of  a  one-way  plough  would  obviate  the  neces- 
sity of  having  feerings  and  finishes,  most  of  which,  under  present  circum- 
stances, must  be  performed  with  horses. 

Hantdling.  —  The  handling  of  the  tractors  did  not  appear  to  present 
anj'  great  difficulties.  The  single  unit  machine  has  the  advantage  that 
the  implement  operation  was  directly  under  the  observation  of  the  driver. 
The  light  tractors  and  single-unit  machines  were  able  to  turn  more  quickly 
at  the  headlands. 

Price  —  The  question  of  price  is  a  difficult  one  under  the  present 
abnormal  conditions.  Manufacturers  should,  however,  aim  at  putting  a 
tractor  on  the  market  at  a  price  not  exceeding  £  300. 

200  -  Ploughing  and  Harrowing  with  a  Tractor.  —  ringelm.\xn,  m.\x,  in  the  jouma 

cr Agriculture  Pratique,  Year  LXXXI,   Vol.  CXXXI,  New   Series,  VoL  XXX,  No.  25, 
pp.   487-489,  figs.  3.     Paris,  December  13,  1917. 

Land  ploughed  in  autumn  before  sowing  and  especially  spring-ploughed 
land,  should  be  harrowed  as  soon  as  possible.  With  a  tractor,  ploughing 
and  harrowing  can  be  carried  out  simultaneously,  by  using  a  simple  attach- 
ment to  the  plough. 

In  the  appended  figure,  giving  a  diagram  of  a  3-furrow  plough,  a,  h,  c, 
moving  in  the  direction  /,  it  v/ill  be  seen  that  the  harrow  H  can  be  attached 
by  a  chain  /  to  a  suitable  point  of  a  cross  bar  dd' ,  fixed  to  the  beams  a  and 
h' .  The  cross-bar,  a  60  mm.  beam  of  wood  or  iron,  is  fixed  to  the  beams  a 
and  h'  by  bands,  and  strengthened  by  a  brace-rod  c.  The  hook  of  the  chain 
engages  in  one  of  the  holes  of  the  cross-bar  d' ,  which  regulates  the  width. 
The  position  of  the  chain  t  should  be  such  that  the  harrow  H  does  not  work 
the  last  earth  turned  by  the  plough  c ;  the  harrow  works  on  the  bands  a 
and  h,  then  the  last  furrows  turned  previously  ;  in  this  way,  no  earth  falls 
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in  the  furrow  opened  by  the  plough  c,  and  thus  no  interference  is  caused 
with  the  automatic  guidance  of  the  tractor. 

The  harrow  should  cover  a  greater  width  than  the  plough.  After  trials 
with  the  20  HP  Titan  and  20  HP  Mogul  tractors,  excellent  results  were 
obtained  with  the  grouping  used  by 
the  ''  CoMPAGNiE  Internationale  de 
Machines  Agricoles  "  ;  the  30-tooth 
harrow,  61  inches  wide,  was  attached 
to  a  3-furrow  plough  covering  35  in- 
ches According  to  the  depth  to  which  , 
the  harrow  teeth  penetrated,  the  ave- 
rage extra  traction  required  varied 
from  374  to  572  lb.  The  use  of  a  har- 
row with  adjustable  teeth,  that  can  be 
lifted  with  a  lever  at  the  headland,  is 
advisable.  The  dra^-harrow  may  be 
replaced  by  an  "  Acme  "-  or  a  disc-har- 
row. If  the  tractor  is  used  for  harrow- 
ing alone,  the  width  of  work  may  be 
increased  by  hitching  several  harrows 
to  a  drawbar.  In  this  case,  the  trac- 
tor should  not  press  heavily  on  the 
soil,  causing  packing,  and  uneven  har- 
rowing, with  a  consequent  bad  effect 
on  the  ciop.  In  the  lack  of  further 
data  on  this  point,  the  author  thinks 
that  the  weight  should  not  be  greater 
than  that  of  25  kg.  per  cm.  width  of 
tyre. 

A  harrow  frame  with  seat,  joined 
to  the  draw-bar,  is  described  which  is 
moslly  used  in  the  United  States. 
In  1886  the  author  had  tried  such  a  frame  with  a  seat,  built  by  F.  Pu- 

ZENAT. 


J/ 


Method  of  coupling  a  harrow 
to  a  3-furrow  plough. 


<20i  -  Harvesting  with  a  Tractor.  —  Ringelmann,  max.  :  I.    journal  d' Agriculture  pron 
it^Mfi,  Year  I,XXXI,  New  Seres,  Vol.  XXX,  No.  19,  pp.  366-368,  figs.  3.  Paris,  Sept. 
20,  1917,  —    II.   Bulletin    de  la  Societe  d' Encouragement  pour  I' Industrie  Nationals 
Year  CI,VI,  Vol.  CXXVm,  No.   5,  pp.   314-318,   figs.   4.     Pars,  Sept.-Oct.,   1917. 
I.  —  Information  regarding  harvesting  with  a  tractor  carried  out  in 
1917  by  the  "  Syndicat  de  culture  mecanique  de  Sencenac-Puy  de  Fourche 
(Dordogne,  France),  and  communicated  to  the  author  by  M.   Birabeu, 
of  lyaborie-Fricard,   a  managing  director  of  the  company. 

A  25  HP.  Case  tractor  was  used  to  draw  2  binders  with  59  in.  cutter- 
"bars.  It  was  estimated  that  the  tractor  could  have  towed  3  binders  on  flat 
ground. 

The  appended  figure  shows  how  the  machines  were  attached :  the  trac- 
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tor  T  moves  in  the  direction  shown  by  the  arrow  /,  towing  2  binders  M 
and  M'  ;  R  is  the  crop  to  be  cut.  M  is  attached  to  the  extreme  right  of  the 
tractor  by  a  small  shaft  a,  59  in.  long,  to  which  is  fixed  a  towing  rod  h  re- 
ceiving a  short  oblique  wooden  pole,  c. 
79  in.  long,  whose  far  end  is  joined  to  the 
base  of  the  shaft  d  of  the  binder  M'.  The 
small  shaft  d  is  supported  by  a  roller  r  and 
forms  with  c  an  angle  held  by  a  rod  e  act- 
ing as  a  stay.  The  right-hand  driving  wheel 
of  the  tractor  passes  at  10  in.  distance  from 
the  edge  y  of  the  crop  R.  The  cutter-bar 
of  M  works  on  its  full  length,  about  55  in,, 
while  that  of  M'  only  cuts  a  width  of  49  in. 
The  width  cut  in  each  turn  (distance 
between  y  and  y')  is  about  102  in. 

II.  The  tractor'with  the  2  binders, 
w^orking  under  the  conditions  described, 
burns,  on  very  undulating  land,  12.10  gal- 
lons of  gasoline  in  16  hours  to  cut  15  to 
17  acres;  the  whole  assemblage  worked  for 
2  consecutive  weeks  without  stoppage. 
A  c\i  ■  ,    \J\  With  2  binders  attached,  the  corners 

I  \|        •  ^  ^^     °^  ^^^  ^&\^  should  be  rounded  of  on  a 

I  M='^^'''^'=^\ :     ; :.  1     large  area;   thus,  several    machines  cou- 

pled together  would  only  be  suitable  for 
work  on  large  areas.  When  the  width 
of  crop  to  be  cut  is  about  100  ft.,  it  is 
more  economical  to  cut  only  on  the  2  long 
sides,  leaving  enough  space  for  turning 
at  the  ends,  removing  sheaves  that  im- 
pede the  passage. 

The  author  reduces  these  figures  to 
the  rate  per  hour,  using  his  previous  obser- 
vations made  on  the  25  HP.  Case  tractor. 

•  The  weight  of  fuel  burned  per  acre  should  vary  about  4.6  lb. 


Plan  for  coupling  2  binders 
to  a  tractor. 


which 


is  not  excessive. 

Working  speed 
Width  of  cut    . 
Surface  cut  .   . 


per  second 35.43  in. 

»     hour 354b  yd. 

102  in. 

per  second 25.29  sq.  ft. 

»     hour     .    .    ■   * 66(,!6  sq.  ft. 

Actual  time  worked   per  hour 46  niin. 

Fuel  burned.   .       \     P^''  ^°"'' ^-^^  g^"^- 

I        »     acre 0.7     galls. 

202  -  The  Maillet  Field  and  Vineyard  Tilling  Machine.  —  Fr6mier,  victor,  in  Le  Genie 

Rural,  Year  X,  No.  74,  New  Series,  No.  14,  p.  11,  fig.  4.     Par^s,  1917. 

M.  Maillet  has  changed  his  single  unit  tilling  machine  (i)  into  an  agri- 
cultural motor  with  2  driving  wheels  ;  in  addition,  he  has  modified  the 


(i)  See  R.  Oct.,    1916,  No.   iiii.  (Ed.) 
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vineyard-tilling  apparatus.  Two  types  are  made,  one  of  12-15  HP.,  the 
other  of  20-25  HP. 

The  small  model  is  more  specially  designed  for  use  with  vines  planted 
63  to  87  in.  apart.  Its  total  length  is  102  in.,  its  width  47  in.,  its  height 
55  in.  The  frame,  which  supports  the  machinery  (enclosed  in  special  gear- 
boxes), is  on  4  wheels,  2  front  ones  for  steering,  2  rear  ones  for  driving. 
The  engine  is  in  front.  The  gear-box  is  in  the  centre  and  includes  3  super- 
imposed axles  ;  the  central  one  works  the  driving  wheels  through  the  up- 
per axle.  The  lower  axle  drives  the  tilling  apparatus.  Three  speeds  and 
a  reverse  are  provided  .  for  the  machine,  and  2  or  3  speeds  for  the  tilling 
apparatus. 

This  tractor  can  serve  many  purposes  as  it  can  be  used  as  a  tractor 
for  all  the  ordinary  farm  vehicles  and  implements.  The  appended  figure 
shows  the  Maii,lET  tractor  working  between  2  rows  of  vines. 


.203  -  The  "  Kardell  4  in 

Vol.  XXXXIII,   No.   51: 


]M.\iLLET  Field  and  Vineyard  Tilling  Machine. 

1 "    Tractor, 

p.  838,  fig.  I 


—    Tlie.    Impletncnt    and  Machinery    Review, 
I,ondon,  December  i,  1917. 


A  new  tractor  built  by  the  Kardei^Tv  Tractor  &  Truck  Co.,  St.  Louis. 
U.  S.,  A.,  which  can  perform  4  different  operations :  —  ploughing,  tractor 
work,  motor  carting  and  generating  farm  power  (i). 


(i)  Thei-a/w  Implement  News,  Vol.  XXXVIII,  No.  6,  Chicago,  Feb.  S,  igi7,  gives  the 
following  ad'litional  information :  —  weight,  5300  lbs ;  .j  cylinder  engine,  working  at 
900  revs.;  35  FTP  stated,  and  16  HP  at  draw-bar  ;  fuel,  petrol  or  paraffin  ;  driving  wheels; 
diameter,  60  in.;  tvre  width,   12  in.  ;  price,    $  1250.   {Ed.) 
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It  is  claimed  that  the  tractor  meets  all  the  reqtnrements  of  an  average 
farm  of  loo  to  500  acres,  both  for  its  simplicity  of  construction  and 
strength  and  for  the  multifarious  duties  it  can  perform. 

As  shown  in  the  annexed  figure,  the  2  driving  wheels  are  of  a  new  type, 
carrying  a  webbed  tread,  tending  rather  to  loosen  than  pack  the  soil,  and 
at  the  same  time  preventing  slipping. 

The  ploughs  are  carried  under  the  main  frame,  an  arrangement  which  is 
said  to  reduce  the  draft  by  33.3  per  cent.  Three  14-in  ploughs  are  attached 
to  an  adjustable  spring  draw-bar,  which  automatically  stops  the  ploughing 
when  a  rock  or  stump  is  encountered.  The  ploughs  are  so  regulated  that 
they  individually  follow  the  contour  of  the  ground,  and  secure  an  even  depth 
under  all  conditions.  It  is  claimed  that  from  12  to  15  acres  a  da^^  can  be 
ploughed.  The  machine  can  be  driven  in  either  direction  with  ease.  The 
ploughs  can  be  easily  removed,  and  the  tractor  used  as  a  tractor  or  truck. 
A  20-in  pulley  is  provided  for  driving  stationarv^  machinery. 


"  Kardell  4  in  i  "  Tractor. 

204  -  The  "Eros"  Tractor  Plough.  —  The  implement  and  Machinery  Review,  Vol.    XI,HI, 
No.  512,  p.   834,   I   fig.     I<ondou,  December,  i,  1916. 

The  "  Eros  ",  manufactured  by  J.  M.  B.  Coelins,  of  Bacton,  Nor- 
folk, England,  is  a  self -lift  3- furrow  plough,  which  can  be  easily  converted 
into  a  2-furrow  implement. 

One  of  its  most  noteworthy  features  is  a  patent  automatic  lifting  de- 
vice, which  utilises  the  forward "  movement  of  the  tractor,  instead  of  using 
springs.  By  merely  pulling  a  cord,  a  small  catch  is  released  and  the  lift- 
ing gear- automatically  comes  into  action,  lifting  the  plough  out  of  the  fur- 
row when  at  the  headland.  By  turning  a  small  handle  the  depth  of 
ploughing  can  be  regulated  while  the  plough  is  at  work.  It  turns  a  furrow 
9  Iq   ill    wide  and  from  8  to  9  in.  deep. 
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The  frame  is  of  flat  steel,  strongly  riveted   to  withstand  the    strain 
of  tractor  work.     The  total  weight  of  the  plough  is  about  6  cwt. 

205  -  The  W.  A.  Wood  Motor-driven  Binder.  —  The  implement  and  Machinery  Review, 
Vol.  XI<III,  No.  512,  pp.  835-836,  figs.  3.     lyondoii,  Dec.  i,  1907. 


Fig.  I.  —  The  W.   A,  Wood  binder  with  a  Wood  motor  mounted  in  the  rear. 

In  the  United  States,  motor- 
driven  binders  are  more  freely  used 
than  in  England.  During  the  191 7 
season,  binders  so  equipped  did  ex- 
cellent work  in  Scotland.  Fig.  I 
shows  a  Walter  A.  Wood  binder 
equipped  with  a  Wood  petrol 
engine. 

Owing  to  the  engine,  the  crop 
is  cnt  more  easily,  especially  in  tin 
case  of  tangled  crops  ;  the  draught 
is  also  lightened,  for  only  2  horses 
are  required  instead  of  4  ;  moreo- 
ver, the  work  is  performed  in  ^J^ 
of  the  time  required  for  an  ordi- 
nary binder. 

Mr.  J.  FerriER,  of  Wick,  using 
this  machine,  cut  97  acres  of  oat 
and  barley  in  100  hours,  using  only 
32  gallons  of  petrol.  Fig.  2  shows 
the  4  H.  P.  Wood  engine,  which 
can  be  fixed  on  the  rear  of  the  bin- 
der. The  engine  can  also  be  used 
to  drive  any  binder,  potato  digger 


Fig.  11.  —  WOOD  motor. 
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or  manure  spreader.  When  mounted  on  a  special   base,  it    can  be   used 
for  running  chaff  cutters,  mills,  circular  saws,  pumps,  etc. 

206  -  The  "  Balbo-Bertone "  Motor  Rice- Harvester.  —  tarchetti,  a.,  in  //  Giomaie  di 

Risicoltura,  Year  VII,  No.  19-20,  pp.  243-247,  2  fig.     Vercelli,  October  15-30,  1917. 

The  BAivBO-EERTOiSrE  side-delivery  reaper  is  an  oidinar^^  Adriance 
machine  of  which  the  rakes  and  the  knife-bar  are  worked  hy  an  8  HP. 
Felix  benzol-burning  engine,  of  Swiss  make. 

The  machine  is  easily  drawn  by  a  pair  of  horses  or  oxen,  the  presence 
of  the  engine  permitting  the  ordinary  driving  wheel  of  the  harvester  to  be 
replaced  by  a  lighter  wheel  of  wood  (diameter  33  in.,  tyre  6  in.  wide  and 
4  in.  thick)  which  only  carries  the  weight.  In  damp  and  soft  soils,  a  sledge 
or  skate  supports  the  machine  when  the  tyre  sinks  in  the  ground.  This 
sledge  or  skate  is  6  ft.  6  in  long  and  placed  near,  the  wheel,  nearly  at  the 
centre  of  gravity  of  the  machine,  so  that  it  will  slip  along  over  'the  mud. 
Being  attached  almost  rigidly  to  the  beam,  the  skate  can  easily  pass  over 
dikes  and  ditches. 

The  sledge  or  skate,  made  of  hollow  sheet-iron,  6  in.  wide,  is  suspended 
from  the  axle  by  two  buffer-springs  to  deaden  shocks  against  the  ground.  It 
also  serves  as  a  water-tank  for  the  engine,  an  ingenious  arrangement  that 
saves  space  and  lowers  the  centre  of  gravit}',  which  makes  the  machine  more 
stable  and  gives  rapid  cooling  against  the  damp  soil  of  the  rice-field. 

At  the  other  end  of  the  machine,-  under  the  knife-platform  is  another 
small  spring-mounted  skid,  near  the  wheel  carrying  the  platform,  the  height 
of  which  can  be  easily  adjusted  according  to  the  height  of  the  cut. 

The  knife-blade  is  59  in.  long  ;  there  are  4  rakes,  which  can  work  to- 
gether or  in  part  as  beaters.  The  engine  has  i  cylinder  and  moves  the  knife- 
bar  to  and  fro  about  250  times  a  minute. 

Without  the  driver  the  total  weight  of  machine  with  the  tank  full  is 
about  1320  lbs.,  while  the  ordinar^^  Adriance  No.  6  harvester  weighs  940 
lbs.  The  Balbo-Bertone  harvester  is  10  ft.  6  in.  wide  when  working  and 
62  in.  when  folded  up  for  moving  on  the  road.     Its  pre-war  price  was  £  100. 

Trials  with  this  machine  have  been  carried  out  in  both  a  transplanted 
and  an  ordinary  rice  field.  It  was  drawn  by  2  oxen  lead  bj^  a  driver  ;  a 
mechanic,  attending  to  the  engine  and  the  machine,  was  seated.  Except  for 
the  unexpected  breakage  of  a  gear  during  the  last  hour  of  the  experiment, 
the  harvester  worked  regularly,  cutting  cleanly,  completely  and  evenly ;  the 
sledge  worked  very  well,  the  rakes  were  efficient  and  the  woik  was  not  too 
heavy  for  the  oxen.  Before  using  the  harvester,  an  opening  of  about  a 
yard  should  be  cut  in  the  rice  with  a  scythe  to  allow  for  turning.  With 
the  oxen  walking  at  31.49  in.  per. second,  and  the  width  of  cut  being  51  in., 
some  4  425  sq.  3^ds.  ma^?-  be  harvested  per  hour,  about  1.5  to  i.cS  lb.  of  benzol 
being  consumed. 

207  -  The  Use  of  Wind  Engines  for  Irrigating  Semiarid  Soils  in  the  Western  United 

States.  —  Fuller,  in  U .  S.  Department  of  Agriculture,  Farmers'  Bulletin  866,  pp.  38, 
figs.  II,  tables  8,  bibliography  of  32  Bulletins  concerning  Irrigation.  Washington, 
1917. 

This  bulletin  is  a  new  and  revised  edition  of  bulletin  394,  published  in 
1910  by  the  U.  S.  Department  of  Agriculture,  with  the  object  of  showing 
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how  to  irrigate  small  tracts  of  land  cultivated  without  irrigation  by  means  of 
wind  engines.  Information  is  given  as  to  :  —  sources  of  water  ;  boring 
hydraulic  wells;  power  required  to  lift  water;  friction  of  water  in  pipes; 
method  for  calculating  the  dimensions  of  the  wind  engine  to  be  bought. 

To  choose  such  an  engine,  a  Meteorological  Bureau  should  be  consulted 
as  to  the  wind  velocity  over  a  considerable  period  of  time.  The  velocity 
of  the  wind  is  neither  constant  not  regular,  and  may  vary  from  10  to  25 
miles  per  hour  in  a  few  minutes. 

Ordinary  methods  for  ascertaining  the  velocity  of  the  wind  do  not  take 
these  fluctuations  into  account,  usually  only  indicating  the  average  velocity. 
In  choosing  a  wind  engine  and  pump,  the  average  velocity  per  hour  should 
be  neglected,  attention  being  paid  to  the  time  during  which  the  wind  at- 
tains certain  velocities  per  hour. 

Attention  should  be  paid  to  :  —  i)  the  provision  of  efficient  lubrication  ; 
2)  easy  renewal  of  worn  parts  ;  3)  strong  and  accurate  construction  of  the 
engine  and  its  parts  ;  4)  the  reputation  of  the  engine  under  consideration. 
Useful  information  is  given  regarding  the  tower,  its  bracing,  anchoring,  and 
construction  as  well  as  the  care  of  the  wind  engine.  In  2  tables,  applying  pa  r- 
ticularly  to  Kansas,  Colorado,  and  Nebraska,  the  author  has  summarised  in- 
formation obtained  by  observing  and  inspecting  numerous  wind  engines,  re- 
lating to  :  i)  the  area  to  be  irrigated  ;  2)  the  crop  grown-;  3)  the  number  of 
trees  planted  ;  4)  the  dimensions  of  the  wind  engine  ;  5)  the  capacity  of  re- 
servoirs, the  construction  and  design  of  which  are  considered  in  detail.  Cir- 
cular tanks  are  the  most  easy  to  build,  and  have  fewer  disadvantages.  A 
table  gives  the  cost  of  constructing  circular  reser\'oirs  of  suitable  dimensions 
and  capacitj^  for  the  land  to  be  irrigated. 

20S  -  The  Marcel  Landrin  Non-Slip  Wheel.  —  r.ingelji.vnn,  max,  in  the  Bulletin  de  la 

Societe  (V Encouragement  pour  r Industrie  Nationale,   Year  CXI,   VoL   CXXVIII,  No.  5, 

p.  311-212,  figs.  2.     Paris,  September-October,  1917. 

The  driving  wheels  of  the  Marcel  Landrin  winch  tractor  (i)  are  of  the 
type  called  "  non-slip  ",  the  strakts  of  which,  placed  obliquely  to  the  spokes, 
pass  through  openings  in  the  tyres  of  the  driving  wheels.  The  strakes  turn 
round  an  eccentric  on  the  axle  of  the  wheels  and,  according  to  the  position 
of  the  eccentric,  the  strakes  protrude  at  the  lower  part  of  the  wheel  to  pene- 
trate in  the  soil  when  the  machine  is  working  in  the  field  as  a  tractor,  or  else 
protrude  on  the  upper  part  when  the  machine  is  travelling  on  the  road. 

209  -  Industrial  Alcohol  in  South  Africa.  —  The  South  African  journal  of   industries, 
VoL  I,  No.  I,  pp.  46-4S.  Pretoria,  September,  1917. 

The  question  of  producing  alcohol  as  a  substitute  for  petrol  as  a  motor 
fuel  has  long  engaged  the  attention  of  the  South  African  trade.  For  this 
purpose  many  products  capable  of  yielding  alcohol  weie  examined  —  maize. 


(i)  See  B.  1914,  No.  557.  —  The  Notes  de  Culture  Mecaniquehy  Dr.  Chauveau  (Paris, 

Librairie  Baill^re,  1917)  gives  the  following  data  as  regards  this  tractor  :  —  Weight  1 1  000  lbs  ; 

4  cylinder  engine  of  140  mm.  bore  and  150  mm.  stroke,  running  at  800  revolutions  per  minute  ; 

45  HP.;  fuel:  petrol,  alcohol,  or  paraffin;   dimensions:  15  ft.  9  in.  X  7  ft.  4  in.  X  6  ft.  i  in.; 

2  front  wheels  and  2  driving  wheels.  [Ed.) 
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potatoes,  prickly  pear  and  cane  sugar  molasses  —  but,  except  in  the  case  of 
the  latter,  no  dej&nite  results  have  been  obtained.  In  the  molasses  of  the 
Natal  sugar  plantations  the  Union  has  a  source  of  supply  capablf"  of  produc- 
ing an  inexpensive  alcohol.  Up  to  the  present,  pioduction  on  a  commercial 
scale  was  impossible,  owing  to  the  2  5.  per  gallon  duty.  In  order  to  encour- 
age the  production  of  an  alcohol  to  be  used  as  fuel,  the  Union  Government 
removed  this  duty  on  the  condition  that  a  satisfactory  denaturant  be  found. 

The  law  demands  that  100  volumes  of  such  alcohol  shall  contain  not  less 
than  2  volumes  of  wood  naphtha,  and  at  least  Y2  volume  of  pyridine  bases ; 
if  the  alcohol  be  mixed  with  ether,  then  i  volume  of  wood  naphtha  or  benzine 
shall  suffice  for  every  10  volumes  of  ether  present. 

The  alcohol  shall  be  coloured  blue,  green,  or  violet,  with  a  stable  colour- 
ing matter.  The  intensity  of  the  colouration  which  will  be  accepted  as  suffi- 
cient is  not  less  than  that  of  a  5  %  solution  of  crystallised  copper  sulphate. 

210  -  Review  of  Patents. 

Tillage  Machines  and  Implements. 

France  480424  (20256)  Soil  tilling  implement  (i). 

480  942  (20  399)  TouRAND  and  Derguesse  motorplough  (e). 
485  097.  New  rack  regulating  system  for  ploughs. 
Switzerland  76  514.  Motor  balance-plough. 

United-Kingdom    no  032.  One  way  motorplough. 

no  198.  Motor  driven  cultivating  implement. 
United  States      i  244  714  Combined  colter  and  jointer. 
I  244  838.  Implement  frame. 
I  244  993  —  I  245  261.  Harrows. 
1  245  295.  DouMe  disc  harrow. 
1  245  613.  Cultivator. 

Irrigation. 

United  States     i  245  050.  Irrigating  apparatus. 

I  245  271.  Irrigation  ditch  cleaner. 

Drills  and  Seeding  Machines. 

Unitea  Kingdom    110094.  Potato  planter. 
United  States     i  244  787.  Seed  discharging  mechanism. 
1  244  957.  Maize  planter. 

Various  Cultural  Operations. 

Switzerland  76  766.  Drill  cultivator. 

United  States     i  244  531.  Weeder  and  cultivator. 

I  244  765.  Hoe. 

I  244  850.  'Wheel  hoe. 

I  244  954.  Banana  protector. 

I  244  982.  Rotary  weeder. 

I  245  252.  Combined  eartu  disintegrating  and  weeding  machine. 

t  245  541.  Plant  protector. 


(i)  See  R.  January  1917,  No.  79.   —  (2)  See  R.  February  1917,  No.  i8r.  {F.d.} 
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Canada 
France 

United  States 


Canada 
United  States 


Canada 
United  States 


Canada 


Control  of  Diseases  and  Pasts  of  Plants. 

178969.  Animal  trap. 

484  812.  Driving  device  for  sprayers  and  dusters,  using  the  movement  of 
the  draft  animal. 
I  244  547.  Boll-weevil  trap. 
I  244  563.  Animal  trap. 
I  244  646.  Weed  cutting  machine. 
I  244  834.  Insect  destroyer. 
1  245  258.  Insect  catcher. 

I  345  706.  Insect  gathering  and  killing  machine. 
I  245  920.  Weed  puller. 

Reapers,  Mowers  and  Harvesting  Machines. 
178  924.  Stooker. 
I  244  789.  Rake. 

I  244458.  Ensilage  harvester  and  cutter. 
I  245  565.  Gearing  tor  peanut  harvester. 

Machines  for  Lifting  Root  Crops. 
178935-  Potato  digger. 
I  245  526.  Potato  harvester. 

Winnowing  Machines. 
178  679.  Grain  grader  and  cleaner. 
Machines  and  Implements  for  the  Preparation  and  Storage  of  Grain,  Fodder,  etc. 
Canadi.  178704.  Hay  stacker. 

Netherlands  2  197.  Fruit  sorting  apparatiis. 

Switzerland  76515  Press  for  grapes  and  other  fruits. 

76  767.  Fruit  crushing  machine. 
United  Kingdom    no  108.  Maturing  fruit  apparatus. 
United  States     i  244  513  —  i  244  514  —  1244  515  —  i  244  516  — 1244517-  Grinding   burs. 

Steering  and  Traction  of  Agricultural  Machinery. 
I  244  727.  Means  for  converting  automobiles  into  trucks. 
I  245  001.  Tractor  belt. 

r  245  566  —  I  245  715  — -I  245  896.  Tractors. 
I  245  708.  Controlling  device  for  traction  vehicles. 

Feeding  and  Housing  of  Livestock. 
I  244  847.  Cattle  food  and  process  of  making  same. 
I  245  032.  Horse  shoe-. 

Poultry  Farming. 
United- Kingdom    no  124.  Rearing  poultry. 
United  States     i  245041.  Brooder. 

I  245  159.  Poultry  roost.  • 

Dairying. 
178844.  Centrifugal  separator  mechanism. 
76  554.  Churn  motion  mechanism. 
76  799  — •  76  800  —  76  801.  Churns. 
I  245  106.  Milking  machine. 

Farm  Buildings. 
178  726.  Post  hole  auger. 
I  246008.  Wind  mill. 

Various. 
I  245  381.  Oil  can. 


United  States 


United  States 


Canada 

Switzerland 

United  States 

Canada 
United  States 

United  States 
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RURAL    ECONOMICS. 
21 1  -  Value  to  Farm  Families  in  the  United  States  of  Food,  Fuel  and  Use  of  House.  — 

FuNCKjW.  C.,in  U.  S.  Department  of  Agriculture,  BuUetin'i^o.  410  (Office  of  Farm  Slan- 
agement),  pp.  1-36.  Wasliington,  D.  C,  November,  1917. 

The  scope  of  this  survey  was  to  determine  the  value  of  those  things 
which  the  farm  furnishes  to  the  farm  family  without  money  cost,  namely 
the  use  of  a  house,  food,  and  fuel.  The  data  were  secured  from  nearly  1000 
families,  representing  widely  separated  sections  in  14  States.  Figures 
were  gathered  covering  the  value  of  all  food,  fuel  and  shelter,  itemized  to 
show  what  part  was  bought  and  what  part  was  furnished  by  the  farm. 
Data  also  were  collected  bearing  on  the  value  of  household  labour  o.n  the 
farm.  ' 

Following  is  a  brief  abstract  of  the  more  significant  averages  established 
by  this  inquiry.  The  figures  given  are  based  on  reports  from  950  families, 
averaging  4.8  persons  per  family. 

Annual  value  of  food,  fuel,  and  use  of  house  :  — 

Furnished  by  farm.   .    .  $421.        (66  per  cent.) 


Average  per  family,  $642 

Bought »2i8        (34  percent.) 


■  Annual  value  of  food :  — 


Average  per  family,  $  448 


Annual  value  of  fuel 


Animal  products  58  per  cent. 

Groceries    ...  25     »      »        (  From  farm  58  % 

Vegetables.   .    .  11     !>■     »        i  Bought  .   .    42  % 

Fruits 6     »       » 


Wood  (9.4  cords).   .  .  $  36.30 
Average  per  family,    $  62  {    Coal   (2.6  tons).   .    .      »  17.85 

Oil  (55  gallons)   .    .      »    6.33 


From  farm  54  % 
Bought  .    .    16  % 


Annual  value  of  use  of  house  :    — 

Average  per  family,    $132. 

Annual  value  of  housework  :  — 

Furnished  bj'  family  $217  (95  %) 


Average  per  familv,  $228  . 

^  (    Hired   .   .■ »    n  (5  ?/o). 

It  was  found  that  the  average  annual  value  of  meats  (other  than  poul- 
try) consumed  per  family  was  %  107.25  ;  of  poultry  products,  Z  5540  ; 
and  of  dairy  products  $  98.36.  (The  quantity  of  dairy  products  con- 
sumed was  equivalent  to  2  640  quarts  of  milk). 

Meats  constitute  the  most  important  group  of  foods.  As  it  increases 
relative  to  the  other  groups  the  total  value  of  food  consumed  per  family 
increases. 

Those  families  having  a  relatively  greater  consumption  of  either  gro- 
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ceries,  vegetables,  or  dairy  products  use  relatively  less  meats,  and  their  to- 
tal consumption  of  food  is  less  in  value. 

Families  living  on  their  own  farms  reported  higher  consumption  of 
food  and  a  larger  proportion  of  food  derived  directly  from  the  farm  than  did 
those  living  on  rented  farms.  The  average  quantity  of  fruit  canned  an- 
Hnually  per  family  was  122  quarts  ;  of  vegetables  32  quarts.  The  cost  of 
iboard  (as  of  hired  hands)  in  food,  fuel  and  house  work,  was  shown  to  be 
'  $  129  per  year.  Thirty-one  per  cent  of  this  represents  cash  outlay. 

The  survey  includes  the  following  counties  and  States :  Oxford, 
M^,  I^amoille,  Vt.,  Otsego,  N.  Y.,  Bucks,  Pa.,  Gloucester,  N.  J.,  Gaston, 
N.  C,  Troup,  Ga.,  Mc  Lennan,  Tex.,  Champaign,  Ohio,  JefiEerson,  Wis., 
]\Iontgomery,  Iowa,  Cloud,  Kans.,  Cass.,  N.  Dak.,  Santa  Clara,  Cal. 


AGRICULTURAL   INDUSTRIES. 
212  -  The  Composition  of  the  Fixed  Acidity  of  Sound  and  Diseased  Wines.  —  l.^borde, 

J. , in  Comptes  Rendus  des  Seances  del' Acddemie des  S ciences,  Vol.  Cip^V,  No.  25,  pp.  1017- 

1020.  Paris,  December  27,  1917. 

The  fixed  acidity  of  wines  is  the  difference  batween  the  total  acidity 
and  the  volatile  acidity.  It  is  of  interest  to  know  the  proportions  of  the 
various  fixed  acids  in  the  results  obtained  by  the  determination  of  the  acids 
as  a  whole.  This  may  be  done  fairly  exactly  by  the  author's  new  analytical 
method  (i)  which  divided  fixed  acidity  into  two  principal  parts:  —  i)  acidity 
soluble. in  ether-alcohol,  due  to  lactic,  succinic,  malic  and  citric  acids  ; 
2)  insoluble  acidity,  including  tartaric  acid  as  cream  of  tartar  and  a 
slight  additional  acidity.  >» 

The  author  found  lactic  acid  present  in  marked  quantities  in  the  wines 

he  studied,  even  in  those  which  had  not  been  influenced  by  filiform  ferments. 

■  The  propojtion  of  succinic  acid  does  not  vary  much,  whereas  the  ^ures 

for  malic  acid  differ  greatly,  sometimes  exceeding  those  for  tartaric  acid. 

Citric  acid  is  sometimes  present  in  fairly  large  quantitites. 

Anaerobic  microrganisms,  which  cause  the  more  or  less  serious  diseases 
of  wine,  may  cause  the  fixed  acidity  to  var^^  considerably. 

When  wine  turns  sour,  the  tartaric  and  milic  acids  disappear  fairly 
quickly,  the  one  more  completely  than  the  other,  whereas  they  remain 
;  more  or  less  in  bitter  wine.  This  difference  also  depends  doubtless  on  the 
initial  composition  of  the  wine  as  well  as  on  the  bacterial  action  ;  but,  on 
:  the  other  hand,  the  ferments  of  sour  wine  being  more  active  than  those 
of  bitter  wine,  it  is  possible  that  this  action  is  on  the  lactic  acid  formed 
at  the  beginning,  when  tartaric  and  malic  acids  are  absent  in  sour  wine. 
S'Acciaic  acid  appears  to  resist  the  influence  of  all  ferments  causing  disease. 


IMDUSIRIES 

DEPENDING 

ON    PL.\NTS 

PRODUCTS 


(i)  Comples  Rendus  des  Seances  de  I'Academie  des  Sciences,  Vol.  CI^XV,  No.  23,  p.  793" 
795-  (Author). 
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213  -  Contribution  to  the  Study  of  Alcoholic  Ferments.  —  kayser,  e.,  in  Comptes  Rendus 

des  Seances  de  V Academic  des  Sciences,  VoL  CI<XV,  No.  25,  pp.  1020-1022.     Paris,  De- 
cember 17,  1917- 

Selected  yeasts  often  have  a  great  influence  on  the  quality  of  fermented 
drinks.  They  also  play  a  part  in  the  secondary  reactions,  especiall}^  if 
left  on  the  lees  for  a  certain  time  ;  in  the  alcohols  obtained  there  are  dis- 
tinct differences  in  the  various  components  of  the  non-alcoholic  coefiicient. 
At  the  end  of  a  year  an  analysis  of  the  fermxCntation  products  gave  the 
following  results:  — 


Quantity  per  litre 

wine 

yeast 

eider  yeast 

perry 

yeast 

I 

^- 

2 

2  a 

3 

3  « 

Total  acidity  in  malic  add   .    .    . 
Volatile  acidity  in  acetic  acid.   . 

5.84 
0.142 

10.92 
0.071 

6.47 
0.368 

10.54 

O.IIO 

6.99 
0.052 

10.92 
0.065 

Alcohol  per  cent  in  volume.   .   . 

6.93 

•6.20 

6.85 

6.30 

6.87 

6.32 

The  same  apple  must,  obtained  from  equal  weights  of  the  varieties 
Saulet,  lyauquart,  Cebin  and  Douce  de  Bretagne,  was  compsred  by  adding 
to  it  a  wine  yeast  (Champagne),  a  cider  yeast  (Calvados)  and  a  perry  yeast 
(Kure).  Fermentation  took  place  in  sixflasks,  to  three  of  which  (the  three  a) 
was  added  a  sterile  solution  of  ammonium  phosphate. 

The  volatile  acidity  was  composed  of  acetic  acid  and  butyric  acid  with 
traces  of  formic  acid.  The  addition  of  phosphate  decreased  the  proportion 
of  volatile  acids.  The  proportion  of  butyric  acid  was  higher  for  perr^'  yeast, 
and  especially  for  wine  yeast,  than  for  that  of  cider,  i.  e.,  the  phosphate 
increased  the  proportion  of  acids  superior  to  acetic  acid.  It  is  known  that 
phosphate  also  increases  the  amount  of  yeast. 

3^he  alcohols  were  redistilled  and  concentrated;  their  composition  was 
found  to  be  as  follows  :  —  - 


Percentage 

of  alcohol  at  100°,  in 

milligrams 

I 

This 

2 

2  bis      i 

3 

ibis 

Volatile  acidity  in  acetic  add  .   . 

Aldehydes 

Furtnrol 

17.3 
323-2 
0.15 

50.8 
364.0 

16. J 
64.4 
0.32 

4-9-3 
245.0 

3I-I 
330.0 

0.15 
47-9 
167.0 

21.3- 
247.0 
0.12 

67.3 
153.0 

17.I 
349.0 
O.II 

43-4 
213.0 

17.0 

315-0 
O.II 

Ethers,  as  ethyl  acetate 

Higher  alcohols 

67.1 

159-5 

Non  alcohol  coeffident 

755.45 

375-62 

576-15 

488.72 

667.61 

559.61 

It  is  seen  that  the  three  yeasts  are  distinctly  different.     In  spite  of 
slight  contact  with  the  air  all  produced  much  aldehyde  ;  the  addition  of 
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phosphate  decreased  their  proportion,  especially  for  wine  yeast.  The  ethers 
ire  present  in  small  quantitites  as  opposed  to  the  aldehydes,  but,  in  the 
:ase  of  cider  and  perry  yeasts,  were  increased  by  the  addition  of  phosphate. 
Wine  yeast  gave  most  higher  alcohols,  cider  yeast  the  least ;  phosphate 
iecreased  them. 

The  impurities  are,  therefore,  greatest  for  wine  yeast,  showing  that  a 
lelected  yeast,  chosen  in  accordance  with  the  aim  in  view,  might  be  more 
idvantageously  used.  Such  yeasts  must  be  used  with  a  knowledge  of  their 
properties  ;  among  the  various  yeasts  of  wine  and  cider,  there  are  doubtless 
;ome  which  would  have  acted  differently  from  those  used  in  the  author's 
experiments  without  bringing  in  the  important  factor  of  custom. 

!  14  -Contribution  to  the  Study  of  the  Alcohols  of  Cider  (i).  — kayser,  e.,  in  Bulletin 

de  la  Societe  des  Agriculieurs  de  Frathce,  pp.  321-323.     Paris,  November,  1917. 

In  1916  the  author  reported  that  high  temperature  increased  the  pro- 
portion of  volatile  acids,  aldehydes,  ethers,  and  higher  alcohols  in  alcoholic 
ermentation.  In  this  paper  he  describes  his  studies  on  the  influence  of 
he  must,  especially  of  its  nitrogen  content,  on  the  formation  of  these  sub- 
jtances. 

Apple  must,  sterilised  in  the  autoclave,  and  containing  10.4  %  of  sac- 
harose,  was  subjected  to  fermentation.  At  the  beginning  of  December, 
[916,  this  was  sprinkled  with  a  strong  yeast  a  and  an  apiculated  cider  yeast 
;.  The  experiments  were  made  in  three  flasks  which,  when  sprinkled  with 
he  yeast,  were  left  in  a  cupboard  at  room  temperature,  which  va,ried  from 
\  to  120  C.  They  were,  thus,  subjected  to  all  the  variations  of  the  winter 
L916-1917.     Fermentation  was  slow. 

In  March  1916,  i.  ^.  3  34  months  later,  the  liquid  in  the  two  flasks  A 
ind  C  was  poured  into  two  similar  flasks.  The  operation  was  carried  out 
aseptically,  and  care  was  taken  not  to  disturb  the  lees  at  the  bottom.  The 
iquids  were  analysed  (enough  for  this  purpose  remained  at  the  bottom  of 
:he  flasks,  on  the  lees). 

The  contents  of  flask  A  were  poured  into  an  empty,  sterile  flask,  A'; 
;hose  of  flask  C  into  a  flask,  C,  which  contained  the  same  must  fermented 
yy  a  third  yeast,  b. 

The  experiment  was  continued :  —  Flask  A,  without  yeast,  flask  B  with 
Lees  formed  from  the  beginning,  flask  C  in  contact  with  a  new  yeast  which 
lad  still  to  finish  its  secondary  fermentation. 

In  spite  of  the  precautions  taken  during  pouring,  a  few  globules  of 

rhe  yeast  a  passed  into  the  flasks  A'  and  C. 
The  experiment  was  interrupted  after  6  months,  i.  e.  towards  the  middle 
lof  June  and  the  fermented  liquids  analysed.     Corresponding  alcohols  were 
obtained  by  heating.     Table  I  (on  the  following  page)  gives  the  results 
obtained. 

These  results  show  that  fermentation  was  not  quite  identical,  at  the 
same  moment,  in  the  three  flasks,  although  all  the  conditions  were  the  same. 
This  is  often  observed  in  laboratory  experiments. 


(i)  See  R.,  December,   1916,  No.  1320.     {Ed.). 
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Table  I.  —  Results  of  analysis  of  the  fermented  liquids  (per  litre). 


Total  acidity  (sulphuric  acidi). 
Volatile  acidity  (acetic  acid)  . 
Alcohol  %  in  voliime.  .... 
Reducing  matter 


After  3  14  months 


After  6  months 


A' 


B 


2 .  48    gm. 
0.598  gm 
4.6° 
20         gm 


2.29     gm.j 
0.501  gm.j 

4. 20°  ] 

3 1. 1       gm.l 


2.75    gm. 
9.678  gm. 
6.200 
9  gm. 


2.71  gm. 
0.534  gm. 
6.500 


em. 


2.73  gm. 
0.427  gm. 
5. 70" 

22  cm. 


It  should  be  noted,  in  particular,  that  the  qtiantity  of  volatile  acids 
has  decreased  for  C  between  the  first  and  second  analyses.  It  should  also 
be  noted  that  after  3  months  of  this  slow  fermentation,  on  account  of  the 
temperature,  there  still  remained  some  undecomposed  sugar,  present  in  a 
larger  proportion  in  C  than  in  A,  and  that,  even  after  6  months,  in  spite  of 
the  presence  of  an  active,  re-invigorated  yeast,  there  was  still  a  good  propor- 
tion of  reducing  matter  per  litre. 

Table  II.  —  Analysis  of  the  alcohols  obtained. 


Volatile  acids  (acetic  acid) 

Aldeyhdes    

Furfnrol. 

Ethers  (eth3i  acetate)   .    . 
Higher  alcohols 

Non  alcohol  cotflScieut  . 


Quantity  per  cent  of  alcohol  at  loo" 
in  milligrams 


94 
69 

0.6 
89 
55-3 


307.9 


5^ 
8.40 

0.32 

97 

44  5 


201.22 


46 

57-6 
0.44 
no 
68.50 


282.54 


Table  II  shews  that  flask  B.  is  the  poorest  in  higher  alcohols  and  alde- 
hydes. It  seems,  thus,  that  decanting,  which  fd;cilitated  aeration,  increases 
the  content  in  higher  alcohols  and  the  formation  of  aldehydes.  Decanting 
on  to  a  new  yeast  decreased  the  volatile  acidity  and  increased  the  ethers. 

The  non-alcohol  coefiicient,  i.  e.  the  total  amount    of  impurities,  is 
highest  in  flask  A',  from  which  the  lees  were  most  carefully  removed.     All 
the  non-alcohol  coefiicents  are  inferior  to  those  obtained  in  practice  with  ! 
impure  fermentations  ;  this  is  not  surprising. 

Below  are  the  usual  ratios  obtained  from  the  study  of  the  alcohols 


Flask 

A' 
B 

c 


Ethers 
Acids 

0.94 

1-9 

2.3 


Ethers 


Higher  alcohols 


1.6 
2.2 
1.6 


Total 
Alcohols  +  Ethers 

144-3 

141.5 

.        178.5 
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The  ratio  ^— ^  increases  from  A^  to  C  because  the  volatile  acids  de- 
acids 

crease  without  there  being  a  proportionate  increase  in   ethers.     The  pro- 

portion  ^  is  the  same  for  the  flasks  A^  and  C,  being  higher  for  the 

•^  alcohols 

undecanted  flask,  which  has  a  lower  content  of  higher  alcohols. 

The  total  "  alcohols  +  ethers  "is  highest  in  the  flask  C,  where  the  se- 
condary fermentation  was  made  with  a  new  yeast.  It  is  thus  possible  to 
see  the  influence  of  the  new  yeast,  as  well  as  that  of  an  almost  complete  ab- 
sence of  yeast,  in  other  words,  the  effect  produced  by  decanting  flasks  A 
and  C. 

There  is  no  doubt  that  in  practice  the  results  would  have  been  similar, 
with,  perhaps,  less  marked  differences. 

These  experiment  show  also  that  cider  for  drinking  and  cider  for  distill- 
ing must  be  treated  differently.  It  is  clearly  not  a  question  of  diseased  ci- 
ders, with  which  frequently  the  only  thing  to  be  done  is  to  turn  them  into 
alcohol.  It  is  also  probable  that  the  variety  of  yeast  is  of  great  importance 
from  this  point  of  view. 

215  -  The  Production  of  War  Alcohol  with  Perry  Pears.  —  tkuelie,  a., in  Comptes  rmdus 

de  Seances  deVAcadcmie  d' Agriculture  de  France,  Vol.  in,  No.  31,  pp.  913-924.  Paris, 
October  ij,  1917. 

Most  of  the  early  and  semi-early  perry  pears  become  over-ripe  very 
quickly.  It  is,  therefore,  necessary,  to  make  the  best  use  of  them,  to  apply 
^  rational  treatment  which  will  delay  over-ripening  as  long  as  possible  — 
storage  at  a  low  temperature  by  piling  in  well-ventilated  lofts, .  or  better 
still,  spreading  in  the  open  air  on  faggots  in  a  shed  or  under  a  roof  shelter- 
ing them  from  the  rain  and  sun.  The  piles  must  not  exceed  a  height  of 
19%  to  24  1/2  inches.  The  fruit  must,  moreover,  be  very  carefully  watched 
so  as  to  note  when  it  begins  to  turn  sleepy,  so  that  it  may  be  used,  at  the 
latest,  before  the  endocarp  is  attacked. 

The  best  use  of  sleepy  pears  is  to  turn  them  into  alcohol,  but  this  can 
only  be  done  by  means  of  suitable  treatment  of  the  fruit  and  juice.  It  is 
particularly  important  that  the  clear  juice  ferment  rapidly  and  completely 
by  the  use  of  leaven  or  pomase  prepared  with  native  yeasts,  or  selected 
yeasts. 

To  obtain  a  clear  juice  the  sleepy  pears  must  be  pressed  in  separate 
layers,  not  more  than  4  to  6  inches  thick,  inclosed,  if  possible,  between  thick 
canvas  and  separated  one  from  the  other  by  draining-hurdles,  or,  in  the  ab- 
sence of  canvas  and  hurdles,  by  beds  of  long  straw,  or  very  clean  reeds.  If, 
after  the  first  pressing,  the  residue  contains  many  fragments  of  pulp,  it 
is  crushed ;  otherwise  it  is  crumbled  and  pressed  again ;  in  no  case  is  it  dilu- 
ted with  water.  The  two  juices  obtained  are  put  in  a  very  clean,  unfumiga- 
ted  cask  and  sprinkled  as  soon  as  possible. ' 

The  leaven  is  prepared  with  two  leavens,  20  to  30  litres  of  mother  lea- 
ven, and  aboutioo  litres  of  a  stock  leaven ;  it  is  this  latter  which  is  finally 
added,  the  first  being  used  to  prepare  it.  :  — 

The  technique  of  the  method  used  by  brewers  to  prepare  the  leaven  is 
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described  and  emphasis  is  given  to  the  necessity  of  distilling  so  as  to  produce 
the  greatest  quantity  of  well  flavoured  alcohol  of  the  highest  quality.  The 
most  reliable  method  of  succeeding  is  to  use  a  rectifying  still,  giving 
alcohols  of  60°  to  750.  passing  over  first, 

The  author  comes  to  the  following  conclusions  :  — 

From  a  chemical  point  of  view,  sleepy  pears  contain  less  sugar,  tannin 
and  acid  than  sound  pears,  but  more  pectic  matter.  From  an  economic 
point  of  view,  considering  only  two  important  factors  influencing  their 
value  —  gross  weight  and  sugar  —  during  over-ripening  they  lose  much  weight 
the  loss  varying,  according  to  the  variety  and  duration  of  over -ripening, 
between  Vn  ^^^^  Vs  ^^  their  total  weight,  and  between  about  Vs  ^^^  ^U  o^ 
their  total  sugar  content.  Such  a  loss,  expressed  in  100°  alcohol,  is  equal, 
in  round  figures,  to  a  deficit  of  from  7  to  25  litres  per  metric  ton  of  sound 
pears. 

Under  present  conditions,  so  as  to  lose  nothing  which  may  be  of  use  to 
the  national  defence,  every  grower  should  turn  his  sleepy  pears  into  alcohol. 
This  is,  nevertheless,  only  a  means  of  avoiding  total  loss  as,  otherwise,  such 
pears  have  no  commercial  value,  but  it  is  of  far  greater  importance  to  use 
them  while  they  are  sound  as  then  they  yield  a  better  and  more  abund- 
ant product. 

216  -  On  Chalk  Bread.  —  Lepicque,  L.  and  I<fGendre,  R.,in  Comptes  rendus  des  Stances 
de  la  Societi  de  Biologie,  VoL  LXXX,  No.   10,   pp.  896-897.     Paris,  Decembers,  1917- 

With  reference  to  M.  Raphael  Dubois'  note  (i)  in  which  he  proposes 
to  add  to  coarsely  bolted  flours  used  in  breadmaking  calcium  carbonate  in- 
stead of  caustic  lime  water  which  he  said  "  kills  thfe  yeast  ",  the  authors  state 
that,  in  their  opinion,  caustic  lime  is  preferable. 

Lime  water,  they  say,  does  not  kill  the  yeast,  save  when  mixed  with  it 
directly  before  it  is  added  to  the  dough.  If,  however,  the  amount  of  al- 
kali is  so  calculated  as  to  neutralise  the  flour  incompletely,  the  lime  method 
gives  the  dough  a  slightly  acid  reaction  which  appears  to  be  the  optimum 
condition  for  the  yeast,  whereas  the  acid  fermentations  are  inhibited  by  a 
preceding  decrease  of  acidity.  When  the  leaven  only  is  used  there  is  no 
danger,  with  lime  water,  of  exceeding  the  point  of  neutralisation.  If  the 
leaven  is  strengthened  by  the  addition  of  grain  yeast,  it  is  sufiicient  to 
dilute  this  yeast  in  tap  water  ;  it  is  then  added  to  the  dough,  from  which 
the  alkaHnity  of  the  lime  has  disappeared. 

The  difference  between  the  quantitites  of  chemical  product  added  is :  — 
with  lime  water,  a  maximum  of  30  cgms.  per  kilogram  (2.2  lbs.)  of  bread  ; 
with  calcium  carbonate,  15  to  20  gms.  ;  even  if  reduced  by  half  this  last 
proportion  will  doubtless  appear  excessive  for  a  food  such  as  bread. 

217.  -  Milling  and  Baking  Tests  of  the  New  Wheat  "Kanred  ",  in  Kansas,  U.  S.  A. 

—  See  No.  159  of  this  Review. 
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(i)  See  R.  January,  1918,  No.  3.  {Ed.) 
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2i8  -  The  Cotton  Industry  in  China.  — From  the  "North  China  Herald"  in  The  As^ri- 
culiural  Journal  of  India,  Vol.  XII,  Part  IV,  pp.  65S-661.  Calcutta,  October,  1917. 

China's  importations  of  cotton  from  foreign  countries  are  increasing 
and  will  continue  to  increase,  because  the  finer  yarns  cannot  be  spun  from  Chi- 
nese cotton.  Shensi  cotton,  which  is  an  American  strain  introduced  into 
China,  is  about  the  only  Chinese  cotton  that  can  produce  a  finer  yarn  than 
i6's  and  at  the  same  time  obtain  a  satisfactory  production;  and  what 
China  needs  is  more  cotton  of  the  Shensi  type,  or  finer. 

China's  export  cotton  trade  is  a  considerable  one  and  about  half  of  the 
exported  cotton  goes  to  Japan. 

There  is  a  special  grade  of  cotton  peculiar  to  Shantung  in  much  demand 
in  America,  where  it  is  prepared  as  medicated  cotton,  for  which  it  is  espe- 
cially adapted,  as  it  is  so  white  that  it  requires  no  bleaching.  It  is  a  short 
fibre  and  harsh  to  the  touch,  so  it  makes  an  admirable  imitation  wool, 
either  when  used  alone  or  mixed  with  wool  in  the  manufacture  of  cheap  ho- 
siery  and  underwear. 

Considering  the  remarkable  growth  of  the  local  spinning  and  weaving 
industry  during  very  recent  years,  it  is  only  reasonable  to  expect  that  the 
future  will  see  Shanghai  developed  into  the  Manchester  of  the  Far  East, 
provided,  however,  that  the  manufacturers  are  given  reasonable  protection 
so  that  they  may  be  allowed  to  compete  on  a  fair  level  with  foreign  mills. 
Given  this  protection,  the  possibilities  for  expansion  seem  almost  unlimit- 
ed, when  it  is  considered  that  all  of  China's  millions  ^re  clad  in  cotton  cloth- 
ing. That  there  is  ample  room  for  vast  increase  in  the  number  of  power- 
driven  spindles  and  looms,  may  be  judged  from  the  following  estimated 
figures  for  the  three  Far  Eastern  countries,  interested  in  cotton  mills  : 

Population  Spindles  I<ooms 

China 400  000  000  i  050  000  5  000 

India 27S000000  6400000  28000 

Japan. 52000000  2414544  24000 

Japan,  a  non-cotton  growing  country,  has  succeeded  in  developing  the 
mill  industry  to  such  an  extent  in  25  years,  through  a  protective  ,tari£E, 
which  places  raw  cotton  on  the  free  list  and  heavilj^  taxes  manufactured 
cotton  when  imported. 

Modern  cotton  manufacturing  was  intr(jduced  into  China  in  1890  and 
was  extended  considerably  in  1896  and  1897,  when  foreign  capital  was  put 
into  local  mills.  Up  to  1902,  however,  there  were  no  returns  on  the  in- 
vestments, owing  to  the  rapid  increase  of  spindles  ancftheinefiicient  supply 
of  native  cotton,  which  was  not  equal  to  the  demand,  and  the  fact  that  the 
price  of  raw  cotton,  because  of  the  shortage,  increased  out  of  proportion 
to  the  price  of  yarn.  The  demand  for  the  raw  material,  however,  was  met 
by  increased  acreage,  and  the  mills  have  been  more  prosperous  during  re- 
cent years. 

Since  the  organization  of  the  Shanghai  Cotton  Testing  House  in  1911, 
the  testing  of  cotton  against  water  and  other  adulteration  has  led  to  very 
beneficial  results  during  the  past  few  years.  The  associated  mills,  under  the 
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rules  of  the  House,  are  not  allowed  to  accept  cotton  carrying  over  15  per 
cent,  water,  and  an  effort  is  being  made  to  keep  the  moisture  down  to  12  per 
cent. ;  the  natural  moisture  carried  by  American  cotton  is  8  per  cent.,  and  in 
China  commonly  it  is  10  per  cent,  although  Shensi  cotton  is  naturally  so 
low  as  9  per  cent. 

China  grows  cotton  and  exports  half  to  Japan,  whence  it  is  returned  in 
the  form  of  yarn  and  cloth  which  could  be  made  in  China.  When  the  mills 
in  Shanghai  use  Shensi,  Shantung,  Hupeh,  or  other  cotton  not  grown  in 
this  province,  at  the  port  of  entry  the  customs  levy  a  duty  of  HK.  Tls. 
0-35  per  picul  (i),  and  again  HK.  Tls.  0.175  per  picul  import  duty  at 
Shanghai,  in  all  Hk.  Tls.  0.525.  The  mills  naturally  avoid,  so  far  as  possible, 
using  cotton  from  other  than  their  own  districts,  with  the  result  that  a 
large  part  of  the  crop  raised  in  provinces  not  adjacent  to  Shanghai  is  ex- 
ported and  returned  to  China  in  manufactured  goods.  The  demand  for 
foreign  cotton,  which  is  indispensable  for  certain  purposes,  is  increasing 
annually,  but  the  dutj^  the  mills  have  to  pay  on  the  imported  cotton  con- 
stitutes a  considerable  obstacle  to  the  further  development  of  the  industry, 

219.  -  Paper  Making  with  Ailanthus  Wood.  —  See  No.  170  of  this  Review. 

220.  -  Industrial  Uses  of  Sweet  Sorghum  (Coloring  Matter  from  tbc  Glumes,  etc.). 

—  See  No.   172  of  this  Review. 

221  -  Investigations  into  the  Proteolytic  Activity  of  Lactic  Ferments  (2):  —  III.  The 
Influence  of  the  Method  of  Milk  Sterilisation;  IV.  Lacto-culture  in  the  Selection 

of  Lactic-Proteolytic  Ferments.  —  Gorini,  Costantino,  in  Atti  delta  Reale  Accademia 
dei  Lincei,  Ser.  V,  Rendiconli  di  Srienze  fi'siche,  mntematiche  e  naturali,  Vol.  XXVI,  Pt.  7 
and  8,  pp.  195-199  and  223-227.     Rome,  1917. 

The  increasing  importance  of  lactic  ferments,  not  only  in  agriculture 
(cheese  industry,  silage),  but  also  in  medicine  (surgical  and  intestinal  infec- 
tions) should  induce  workers  to  continue  to  study  the  differentiation  and 
selection  of  species  best  adapted  to  particular  functions  and  to  cultivate 
them  so  as  to  obtain  the  greatest  possible  'benefit. 

As  the  author  showed  long  since,  the  lactic  ferments  differ  less  in 
their  morphological  characters  than  in  their  bio-chemistry,  so  that  one 
ferment  cannot  be  used  indifferently  for  another  in  cheese  making  or 
ensiling  fodder. 

Apart  from  their  acidifying  capacity  lactic  ferments  also  possess  an- 
other very  interesting  faculty  —  their  proteolytic  activity,  to  which  the 
author  has  already  drawn  attention  bj^  pointing  out  its  scientific  and  prac- 
tical-importance for  either  the  ripening  of  cheese  or  silage  or  for  intestinal 
bacteriotherapy.  The  proteolyti  activity  of  lactic  ferments  has  beenc 
largely  misinterpreted  as  a  result  of  unsuitable  experimental  conditions. 
Since  the  author  has  made  known  the  inhibitory  influence  exercised  on  this 
activity  under  such  conditions  (especially  the  incubation  temperature  and 


(i)  Th  e Hai-Kwan-Tael  of  the  Customs  weighs  37.72  grams  and  had  in  1913  an  average 
value  of  3.81  fr.  A  Pikul  of  100  chin  is  equal  to  60.453  kg.   {Ed.) 

{z\  See  also  R.,  Jan.,  i    -6,  No.  109;  R.  Feb.   1916,  No.  232   (Ed.) 
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the  nature  of  the  culture  medium),  other  workers  have  modified  and  rectified 
their  opinions,  and  types  of  lactic  ferments  formerly  considered  to  have  no 
peptonising  power  are  now  acknowledged  to  possess  it. 

Another  source  of  error  which  must  be  eliminated  is  the  excessive  tem- 
peratures generally  used  when  sterilising  milk  for  lactic  ferment  cultures, 
as  these  turn  the  milk  brown  and  affect  the  casein.  Milk  sterilised  too 
long  or  at  excessive  temperatures  is  not  suited  to  the  casein-peptonising 
action  of  lactic  ferments.  (This  is  probably  one  of  the  motives  causing  work- 
ers to  disagree  with  the  author  as  to  the  importance  of  certain  bacteria 
of  cheese,  the  udder,  etc.). 

To  make  an  exact  study  of  the  biochemistry  of  lactic  ferments  the  milk 
must  be  sterilised  with  precautions  which,  as  far  as  possible,  will  enable  it 
to  keep  its  white  colour.  This  result  may  be  obtained  with  an  autoclave, 
or,  better  still,  a  current  of  steam,  at  a  femperature  not  exceeding  100°  C. 
and  by  fractional  sterilisation  for  i  to  20  minutes  during  3  consecutive  days. 
It  would  be  preferable  to  use  temperatures  below  ioqo  C.,  but  in  this  case 
the  milk  must  be  taken  aseptically.  In  all  cases  the  sterilised  white  milk 
must  be  carefully  examined  to  make  sure  it  is  free  from  microrganisms. 

Only  when,  by  the  improved  cultural  technique  devised  by  the  author, 
it  has  ben  possible  to  separate  and  set  in  motion  the  proteolytic  capacity 
of  a  given  lactic  ferment,  will  it  be  possible  to  differentiate  this  ferment, 
and  for  the  selector  to  appreciate  and  utilise  it  either  in  agriculture  or  me- 
dicine, where,  not  only  the  acidifying  capacity,  but  also  the  products  of 
proteolysis  (albuminoids,  peptones,  ainino-acids)  of  the  ferments  used  must 
be  taken  into  consideration. 

222  -  The  Dairying  Industry  in  South  Africa.  -—  b.-vynes,  Joseph,  in  The  South  African 

Journal  of  Industries,  Vol .  I,  No    2,  pp.   124-126.     Pretoria,  October,  1017. 

-  Of  recent  years  the  dairying  industry  in  South  Africa  has  progressed 
considerably.  Whereas,  in  1906,  the  Union  imported  11  273  748  lb.  of 
butter,  in  1909,  4  512  895  lb.,  in  1912,  4  925  188  lb.,  in  1915,  2  026  258  lb., 
in  1916  the  importation  was  reduced  to  267  896  lb.,  and,  up  to  the  end  of 
June,  1917,  2  ^/^  million  pounds  had  been  exported  to  the  lyondon  markets. 
The  number  of  manufacturing  dairies  had  risen  to  53,  that  of  the  collect- 
ing centres  to  10  in  active  operation.  The  cheese  industry  has  made  simi- 
lar progress  to  a  small  extent ;  the  importation  of  cheese  fell  from  5  586  244 
lb.  in  1913  to  2  028  508  lb.  in  1916,  and  is  continually  decreasing.  South 
Africa  now  produces  over  two'  million  pounds  of  cheese  equal  in  quality 
to  the  best  imported  cheese. 

It  seems  that  before  long  the  condensed  milk  industry  will  make  such 
progress  as  to  render  unnecessary  all  importation  of  this  article,  which 
before  the  war  reached  a  value  of  £  500  000. 

Moreover,  pig-breeding  and  the  production  of  bacon  and  lard,  the  im- 
portation of  which  reached  a  value  of  £  224  614  in  1916,  may  in  future  be 
quite  independent  of  outside  help,  especially  if  the  farmers  perfect  the 
breeds  and  produce  a  sufficient  supply  of  suitable  material  for  the  bacon 
curing  factories  which  are  about  to  be  established. 
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New  Zealand  is  quoted  as  an  example  for  South  African  farmers  ; 
this  colony,  with  a  smaller  population  than  the  Union,  exported  in  1914 
42  000  000  lb.  of  butter,  not  to  mention  the  other  products  for  which  it 
is  famed.  The  price  of  good  dairy  land  in  New  Zealand  today  is  about  £  50 
per  acre,  a  price  much  above  those  realised  in  South  Africa,  where  the  land 
may  well  bear  comparison  with  that  of  New  Zealand  in  fertility  and  pro- 
ductivity. 

The  development  of  the  dairy  industry  in  South  Africa  still  demands 
great  attention  with  regard  to  the  improvement  of  dair}^  stock,  sweet  cream 
and  winter  feeding.  The  movement  for  cow-testing  associations  should 
be  encouraged  in  every  way,  so  that  farmers  may  be  convinced  that  it  is 
more  advantageous  to  keep  one  good  cow  than  three  inferior  ones. 

The  production  of  the  best  quality  cream  is  of  'vital  importance  for 
the  industry  if  South  Africa  is  to  compete  satisf actoril3^with  the  other  Do- 
minions in  superior  quality  products.  The  Dairy  Bill,  now"  under  considera- 
tion, when  passed,  will  control  the  improper  grading  of  dairy  products  and 
protect  alike  the  farmer,  manufacturer  and  exporter  against  fraud. 

223  -  Photographic  Analysis  of  Dried  or  Fresh  Eggs.  —  i.e  roy,  Georges  a.,  in  Compies 

Rendus  des  Seances  deVAcaderaie  des  Sciences,  Vol.  CI<XV,  No.  25,  pp.  1026-1028.     Paris, 
Dec.  17,  I9I7. 

In  the  trade,  to  differentiate  eggs  as  regards  freshness  or  more  or  less 
good  state  of  preservation,  the  candling  method  is  used  i.  e.,  an  optical  exa- 
mination by  transparency,  based  chiefly  on  the  size  of  their  air  space. 

For  legal  purposes,  the  author  devised  a  new  method  which  is  more 
exact,  allowing  the  size  of  the  air  space  to  be  gauged,  and  a  graphic  record 
to  be  taken,  so  as  to  form  a  convincing  proof,  which  will  be  both  lasting  and 
suitable  for  purposes  of  comparison.  The  result  is  obtained  by  photo- 
graphy, together  with  special  adjustment  of  the  light  and  arrangement 
of  the  eggs,  which  are  fully  described,  and  extremely  sensitive  plates.  By 
this  method  it  is  possible  to  obtain  life-size  photographs,  by  transparency, 
of  groups  of  eggs  and  their  air  spaces,  which  may  be  measured  by  a  graph 
placed  over,  or  forming  part,  of  the  photograph. 

The  use  of  radiography  for  this  purpose  only  gives  deformed  images 
very  inferior  to  those  obtained  by  the  photographic  method. 

224  -  Dried  Eggs  (i).  —  Lindet,  iu  Comptes  Rendus  des  Seances  del' Academic  d' Agriculture 
de  France,  Vol.  Ill,  No.  40,  pp.  1116-1119.     Paris,  December  19,  1917. 

For  some  time  past  there  have  been  oh  sale  at  Paris  dried  eggs  from 
Hang-Tcheou  (China),  where  an  American  factory,  using  a  method  already 
practised  in  Chicago,  has  been  established. 

The  author  does  not  know  the  method  adopted,  but  does  know  that  the 
water  is  evaporated  at  a  temperature  below  50-55°  C.  Egg  albumen  coagu- 
lates at  50-550,  and  the  author  found  in  these  eggs  a  quantity  of  uncoagulated 
soluble  albumeft,  representing  '30  %  of  the  dry  product,  whereas  eggs 
of  normal  composition  have  from  36  to  37  %  ;  the  albumen,  therefore,   is 


(i)  See  also  R.  1916,  No.  1224.  (Ed.) 
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not  coagulated.  To  obtain  a  commercial  evaporation  at  50-550  C  a 
mercury  depression  of  65-70  cc.  is  required  ;  evaporation  is,  therefore, 
carried  out  in  an  almost  complete  vacuum.  It  is  possible  that  a  procedure 
is  adopted  similar  to  that  proposed  by  MESSRS.  BevENOT  and  IvEnEpvEU 
for  the  dessication  of  milk,  which  consisted  in  powdering  the  milk  in  a 
chamber  the  walls  of  which  were  heated. 

The  composition  of  these  eggs  is  identical  with  that  of  normal  eggs 
supposed  to  be  dry.  The  author  found  46.9  %  of  nitrogen,  42.4  %  of 
^at ;  3.5  %  of  salts  ;  7.2  %  of  moisture.  The  fact  that  the  nitrogen  and 
fat  are  present  in  almost  equal  proportions  shows  the  eggs  to  be  whole. 
The  product  contains  no  antiseptic. 

One  box  contains  the  product  of  12  eggs,  weighing  150  gms.,  that  is 
to  say  139.2  gms.  of  chemically  dry  eggs,  equal  to  530  gms.  of  fresh  eggs, 
©r  12  eggs  of  45  gms. 

This  egg  powder  will  not  keep  an  indefinite  time  ;the  fat  easily  becomes 
rancid.  The  product  is  shipped  in  refrigerators,  and,  while  await- 
ing sale,  is  kept  in  cold  storage  at  Clichy. 

In  the  military  hospitals  of  Paris,  the  chemists  of  which  have  all  given 
a  favourable  report,  these  dried  eggs  are  largely  used  and  greatly  appre- 
ciated. 

225  -  Production  and  Use  of  Pigskin.  —  See  No.   i$i   of  this  Review. 

226  -  The  Handling  and  Storage  of  Spring  Wheat.  -  bailey,  c.  ii.,  in  th£  Journal  0^ 

the  American  Society  of  A:.ronomy,  Vol.  IX,  No.  6,  pp.  275-281,  5  cUagrains.  Washington^ 
D.  C,  Sept.,   IQI7. 

Certain  factors  influencing  the  handling  and  storage  of  grain  depend 
greatly  on  whether  it  is  handled  in  bulk  or  in  sacks.  The  storage  of  grain 
in  bulk  reduces  the  change  in  moisture  content  which  is  chiefly  dependent 
on  the  climatic  conditions  prevailing  between  harvesting  and  threshing. 
If  this  period  is  warm  and  dry  the  grain  will  be  well  cured  when  it  is  sent 
to  the  consumer,  but,  if  rain  falls  on  the  unthreshed  bundles,  especially 
on  shocks,  the  wheat  well  be  damp  and  tough,  and,  consequently,  moredifli- 
cult  to  handle  and  store. 

Wheat  assumes  the  temperature  of  the  surrounding  medium  more  ra- 
pidly when  stored  in  sacks  than  in  bulk,  so  that,  in  the  first  case,  it  is  less 
subject  to  injury  from  fermentation. 

Spring  wheat  is  not  biologically  ripe  at  the  time  it  is  usually  harvested. 
The  process  of  ripening  after  the  harvest  is  accompanied  by  certain  peculiar 
phenomena.  If  the  bundles  are  in  a  stack  they  absorb  the  moisture.  This 
process,  commonly  called  "  sweating  ",  is  undoubtedly  accompanied  by 
biochemical  changes  resulting  from  enzymic  activities  within  the  kernel. 
If  this  sweating  process  occurs  in  -normal  wheat  in  the  bin,  a  slight  rise  in 
temperature  may  result.  The  baking  quality  of  the  flour  is  improved  by 
these  changes  in  the  grain. 

Several  factors  determine  the  keeping  quality  after  sweating  ;  the  most 
important  of  these  is  its  moisture  content  at  the  time  of  storage.  It  is 
probable  that,  in  dry  grain,  the  amount  of  water  absorbed  is  not  sufficient 
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to  produce  a  gel,  i.  e.  the  colloidal  material  does  not  have  a  continuous  struc- 
ture, thus  greatly  reducing  the  possibilities  of  diffusion. 

The  exact  percentage  of  moisture  below  which  this  discontinuous  struc- 
ture exists  is  not  known  ;  it  probably  varies  with  the  percentage  of  gluten  in 
the  grain  as  gluten  has  a  greater  water-absorbing  power  than  starch.  In- 
creasing the  moisture  content  above  the  maximum  at  which  discontinuity 
exists  results  in  the  formation  of  an  elastic  gel  through  which  diffusion  can 
take  place.  Further  increases  in  moisture  content  up  to  saturation  (maxi- 
mum absorption)  produce  progressively  less  viscous  gels  with  a  correspond- 
ing increase  in  the  rate  of  diffusion.  Since  the  rate  of  respiration  in  grain 
doubtless  depends  in  part  on  the  rate  of  diffusion  between  the  various  ker- 
nel structures,  it  follows  that  the  less  viscous  the  gelatinous  material  of 
which  the  cell  contents  are  composed,  the  more  rapid  is  the  production  of 
heat  through  respiration.  For  these  reasons  the  susceptibility  to  heating  of 
grain  stored  in  the  bulk  is  largely  determined  b}'  its  moisture  content. 

To  ascertain  the  percentage  of  moisture  which  spring  wheat  may  con- 
tain without  heating  in  store,  the  Minnesota  Grain  Inspection  Department 
and  the  State  Board  of  Grain  Appeals,  in  cooperation  with  the  Division 
of  Agricultural  Chemistry  of  the  University  of  Minnesota,  made  observa- 
tions on  the  wheat  stored  by  one  of  the  large  elevator  companies.  About 
20  lots  of  wheat,  containing  from  12. 76  to  17.45  %  of  moisture,  w&re  examined. 
The  observations  lasted  over  a  year,  from  one  sumijier  to  the  following 
summer.  From  the  results  it  was  concluded  that  hard  spring  wheat,  of 
reasonable  plumpness,  containing  less  that  14.5  %  of  moisture  is  not  likely 
to  heat  when  stored  under  normal  conditions  in  a  temperate  climate,  where- 
as similar  wheat,  containing  15.5  %,  or  over,  of  moisture  is  practically  cer- 
tain to  heat.  Between  these  limits  the  possibilities  of  heating  depend  on 
the  following  conditions  :  —  the  percentage  of  moisture,  temperature  of 
the  atmosphere,  position  of  bin  in  the  elevator  (the  grain  keeps  better  in  the 
outside  bins  than  the  inside  ones),  material  of  which  the  bin  is  constructed, 
initial  temperature  of  the  wheat  (the  curve  illustrating  the  acceleration  of 
respiration  with  a  rise  in  temperature  is  logarithmic),  size  or  dimension  of 
the  bulk,  etc.  In  uniformly  mixed  wheat  the  highest  temperatures  are 
usually  near  the  surface ;  when  the  surrounding  air  is  cold,  as  in  midwinter, 
the  maximum  temperature  is  usually  from  15  to  20  feet  below  the  surface; 
in  mild  or  hot  weather,  it  i's  found  at  a  depth  of  from  5  to  8  feet, 

227  -  Substitutes  for  Tin   Cans.  —    The   Tea    and    Coffee   Trade    Journal,    VoL    XXXII 
No.    6,  pp.  536-5^0.     Nuw  York,  June,   loi,"- 

Owing  to  the  shortage  of  tin  and  the  consequent  inabilit}^  of  tin  can  manu- 
facturers to  meet  fully  the  needs  of  their  customers,  attempts  have  been 
made  to  replace  this  metal  by  various  paper,  fibre  and  composite  products. 
Manufacturers  of  such  materials  declare  that  their  boxes  preserve  and  carry 
dry  products  as  well,  and  in  some  cases  better,  than  all-tin  boxes.  The  types 
of  packing  now  in  use  may  be  divided  into  five  :   — 

i)  Cardboard.  —  This  is  now  generally  used  for  packing  tea  and  cof- 
fee, especially  for  medium  qualities,  many  firms  reserving  their  tin  boxes 
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for  the  best  qualities  only.  It  has  been  said  that  coffee  packed  in  card- 
board loses  its  aroma,  but  this  may  be  prevented  by  the  use  of  impermeable 
wrappers.  The  increasing  popularity'  of  cardboard  is  undoubtedly  due  to 
its  low  cost  and  adaptability  to  modern  packing  machinery. 

2)  Paper.  —  In  spite  of  its  increasing  price  paper  is  the  cheapest 
wrapper  now  on  the  market.  It  may  be  made  very  attractive  and  is  being 
used  more  and  more  extensively  every  day.  It  is  regularly  used  for  flour, 
cereals,  spices,  cocoa,  chocolate,  drugs  and  sugar. 

3)  Fibre.  —  This  class  includes  the  cylindrical  box  used  by  the 
Quaker  Oats  Company  ;  it  is  made  entirely  of  fibre  board  with  a  slip  cover. 
As  the  fibre  is  not  treated  in  any  way,  a  liner  is  usually  considered  neces- 
sary. This  packing  may  be  made  to  look  practically  like  a  tin  box,  and  is 
much  in  demand  by  manufacturers  who  wish  to  imitate  as  nearly  as  poss- 
ible the  old  tin  cases. 

4)  Paraflned  fibre.  —  Paraffined  packing  is  rapidly  coming  to  the 
fore.  All  the  models  have  an  outer  covering  of  paraffin,  the  manufacturers 
claiming  to  have  special  processes  by  which  the  paraffin  is  liiade  to  penetrate 
the  pores  of  the  paper.  These  cases  are  substantial  in  appearance  and  are 
made  in  a  variety  of  shapes.  It  is  claimed  that  the  paraffin  adds  consider- 
ably to  the  flavour-retaining  properties  of  the  package,  as  well  as  making 
it  moisture-proof. 

5)  Composite.  —  By  this  name  are  known  boxes  of  fibre  with  tin 
tops  and  bottoms.  This  model  is  made  in  various  shapes  and  combines 
the  advantages  of  carboard  with  those  of  tin.  The  metal  parts  increase  the 
rigidity  and  durability  of  the  packing,  whereas  the  fibre  sides  eliminate  the 
necessity  of  labelling  by  allowing  designs  and  lettering  to  be  stamped  on  the 
material. 

The  shortage  of  tin  has  also  increased  the  demand  for  wood  and  fibre 
shipping  cases.  There  are  many  models  in  sizes  varying  from  25  to  200  lbs. 
capacity.  The  prevention  of  loss  through  moisture  or  odour  is  specially 
aimed  at. 

A  list  of  American  manufacturers  of  boxes  in  carboard,  paper,  fibre,  etc. 
is  given. 
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DISEASES  DUE  TO  FUNGI. 
BACTERIA  AND  OTHER  IvOWER  PLANTS. 


GENERAL  228  -  FuDgl  froDi  Troplcal  Africa,  California  and  New  Zealaid.  —  Wakefield,  e.  m., 

in  Royal  Botanic  Gardens,  Kew,  Bulletin  of  Miscellaneous  Information,  Nos.  g  and  lo, 
pp.   308-314,  figs.  l,ondou,  1917. 

The  paper  under  review  includes  eight  species  of  fungi,  known  or 
suspected  to  be  parasites.  Three  of  them,  Polyporus  coffeae,  Helicohasidium 
longisponim  and  Cercospora  cannabina,  occur  on  economic  plants,  and  may 
prove  to  be  of  some  importance.  The  parasitism  of  the  two  j&rst  has  not 
been  proved,  but  it  is  possible  that  Helic.  longisporum  at  least  may  be 
capable  of  causing  injury.  The  specimens  examined  by  the  author  are 
the  only  ones  reported  so  far. 

The  list  includes  the  following  species,  the  diagnosis  of  which  is  given 
in  latin:  — 

i)  Polyporus  Coffeae  Wakef.,  at  the  roots  of  a  dead  coffee  tree  at  Kam- 
pala (Uganda)  ;  it  is  suspected  of  having  caused  the  death  of  the  tree ;  the 
fructifications  were  found  surrounding  the  collar  of  the  plant,  the  roots  of 
which  were  encrusted  with  a  laj^er  of  white  mycelium  mixed  with  sand  ; 
on  this  crust  were  conidial  fructifications  which  may  be  connected  with 
the  Polyporus  ; 

2)  Amauroderma  in fundibuli forme  Wakef.,  on  the  ground  beneath  a 
dead  tree,  Bumpenge  Forest  (Uganda)  ; 

3)  Hexagonia  suhveliitina  Wakef.,  on  wood,  in  the  East  Africa  Pro- 
tectorate ; 

4)  Helicohasidium  longisporum  Wakef.,  on  roots  of  Theobroma  Cacas, 
in  Uganda,  the  affected  roots  show  internal  mycelium,  especially  along  the 
medullary  rays  ;  Mr.  W.  Siviall,  who  found  the  fungus,  is  inclined  to 
consider  it  parasitic ; 

5)  Tilletia  Wilcoxiana  Griffiths,  on  a  specimen  of  Stipa  eminens  var, 
Andersonii  Vasey,  from  vSanta  Catalina  Island  (California),  and  preserved 
in  the  Kew  Herbarium  ; 
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6)  Uromyces  Secamones  Wakef.,  on  leaves  of  Secamone  flaty stigma, 
in  Uganda  ; 

7)  Puccinia  Hoheriae  Wakef.,  on  leaves  and  stems  of  Hoheria  poful- 
nea  (lyacebark).  New  Zealand  ; 

8)  P.  Berkheyae  Wakef.,  on  leaves  of  Berkheya  Spekeana,  in  Uganda  ; 

9)  Pucciniosira  Dissotidis  Wakef.,  on  leaves  of  Dissotis  incana  and 
Dissotis  sp.,  in  Uganda ;  this  is  the  only  species  of  Pucciniosira  for  which 
an  aecidium  stage  has  been  described  {Aecidium  Dissotidis  Cooke) ; 

10)  Cercospora  cannabina  Wakef.,  on  leaves  of  Cannabis  sativa,  in 
Uganda. 

229  -  Selected  Danish  Barleys  Resistant  to  Ustilago  Hordeiy    U.  nuda  and         resistant 
Septorfa  g^ram/num.  Introduced  into  the  United  States  of  America.  —  See  plants 

No.   138  of  this  Review. 

230  -  A  Rust-resistant,  Danish  Festuea  elatior.  Introduced  into  the  United 

States  of  America.  —  See  No.  138  of  this  Review. 

• 

231  -  "New  Era",  a  New  Zealand  Potato  Resistant  to  Mildew.  —  See  No.  138  of 

this  Review. 

232  -  On  Forms  of  the  Hop  {Humulus  Lupulus  L.)  Resistant  to  Mildew  (Sphae^ 

roiheca  hamuli  D.  C.  Burr.)  (i).  —  Salmon,  E.  S.,  in  The  journal  of^  Agricultural 
Science,  Vol.  VIII,  Pt.  4,  pp.  455-460.     Cambridge,  December,  191 7. 

In  certain  seasons,  such  as  1916,  very  severe  losses  are  caused  to  the 
hop-crop  b}^  attacks  of  the  mildew  Spaerothcca  Humidi  (DC)  Burr.  Within 
recent  3'ears  the  hop-mildew  has  also  appeared  in  epidemic  form  in  the  Unit- 
ed States.  The  fact  that  certain  forms  of'the  hop-plant  are  very  resist- 
nat  to  Sph.  Humuli  is,  therefore,  of  great  scientific  and  economic  interest. 

While  the  morphological  species  of  Sph.  Humuli  attacks  a  very  large 
number  of  host-species  belonging  to  many  different  genera,  experiments 
have  proved  that  a  specialisation  of  parasitism  has  taken  place,  and  that 
the  form  on  Humulus  constitutes  a  "  biologic  form"  with  the  power,  so 
far  as  is  known,  of  infecting  only  species  of  this  genus. 

Resistance  to  hop-mildtw  was  first  observed  during  the  summer  of 
1914  at  the  South-Eastern  Agricultural  College,  Wye,  Kent.  Several  hun- 
dred one  and  two  year  old  seedling  hops  were  grown  in  pots  in  a  green- 
house under  conditions  which  ensured  their  being  attacked  by  mildew. 
Of  these  plants,  two  proved  immune  throughout  the  growing  season  in 
spite  of  repeated  attempts  to  infect  them  directly  and  indirectly.  These 
plants  weie  grown  from  seed  of  a  hop  found  wild  in  hedges  at  Vittorio 
(Treviso,  Italy)  collected  in  October  1913  by  Prof.  P.  A.  Saccardo.  About 
70  other  seedlings  of  the  same  origin,  the  same  age  and  grown  under  condi- 
tions identical  with  those  of  the  first  two,  proved  very  susceptible  to  mildew. 

During  1916  the  same  resistance  to  mildew  was  noticed  in  7  others  of 
the  same  Italian  origin  and  of  the  same  age  as  the  immime  plants  observed 
in  1914.     Whereas  these  seven  plants  remained  immune  throughout  the 


(i)  See  also  R.  Dec,  3917,  No.  1142.  {Ed.) 
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growing  period,  150  seedlings  of  the  same  age  and  origin,  grown  in  the  same 
greenhouse,  proved  very  susceptible  to  mildew. 

The  same  complete  immunity  was  shown  in  1916,  under  the  same  con- 
ditions, by  three  plants  of  a  form  of  Humulus  Lupukis  with  yellow  leaves, 
received,  under  the  name  of  "golden  hop",  from  Messrs.  Bide  and  Sons 
of  Farnham,  who  had  bought  it  from  Mr.  G.  Benard  of  Orleans. 

The  two  seedlings  found  to  be  immune  in  1914  were  planted  out  dur- 
ing the  winter  1914-15.  They  developed  normally  and,  in  1916,  flowered; 
it  was  then  seen  that  one  plant  was  male,  the  other  female.  Throughout 
the  summer  and  earl}--  autumn  these  seedlings  showed  no  trace  of  mildew 
although  all  the  surrounding  hops  were  attacked.  Nevertheless,  by  Octo- 
ber 3,  a  few  leaves  and  flowers  of  a  late  shoot  of  the  female  plant,  and  two 
leaves,  each  on  one  of  two  late  lateral  shoots  of  the  male  plant,  showed  small 
patches  of  mildew. 

In  1902,  Neger  pointed  out  the  possibility  of  the  existence  of  "  immune 
races  "  among  host -species  susceptible  to  mildew,  and  described  instances 
where  individual  plants  of  ^Spiraea  Ulmaria  and  Epilobuim  montanum 
resisted  all  infection  from  the  conidia  of  Sph.  Hmnuli  which  had  developed 
on  the  same  host-species. 

According  to  Prof.  Kin  go  Miyabe,  the  "  biologic  form  "  of  Sph.  Hu- 
»m/i  which  attacks  Humulus  does  not  exist  in  Japan,  although  the  species 
Sph.  Humuli  is  very  common  there  on  a  certain  number  of  host-species  be- 
longing to  different  genera.  In  1916,  the  author  received  from  Prof. 
Miyabe  specimens  of  the  male  plant  of  the  wild  hop  of  Japan  {H.  Lupulus 
var.  cordifolius  Maxim).  When  grown  in  the  greenhouse  where,  as  already 
stated,  the  conditions  were  favourable  to  inoculation  by  conidia  of  the  form 
of  Sph.  Humuli  which  lives  on  hops,  the  plants  were  infected. 

A  similar  case  is  undoubtedly  that  of  the  "immunity"  of  Virginia 
creeper  {Vitis  hederacea)  in  Europe.  In  the  United  States  this  plant  is  at- 
tacked by  vine  mildew  {Uncintda  lucator  [Schwein.]  Burr.).  This  mildew  is 
very  common  in  Europe  on  cultivated  vines,  but,  within  the  authoi's  know- 
ledge, has  never  been  found  attacking  Virginia  creeper,  doubtless  because 
specialisation  of  parasitism  has  occurred  in  the  species  U.  necator  and  the 
"  biologic  form  "  attacking  Vitis  hederacea  has  not  yet  reached  Europe. 

At  the  present  time  there  are  no  restrictions  in  England  on  the  im- 
portation of  Vitis  hederacea  from  America.  To  protect  this  plant  from  the 
danger  of  being  attacked  by  mildew,  the  English  authorities  should 
prohibit  this  importation  or  inspect  the  imported  plants  closely. 


233  -  "K'aei  li  tzu  ",  a  Chinese  Chestnut  Resistant  to  the  "  Ink  Disease  ", 
duced  into  the  United  States  of  America.—  See  No.  13^  of  this  Review. 
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236  -  The  South  American  Hevea  Leaf  Disease  in  Trinidad.  —  korer,  j.  b.,  in  BuI~ 

lelin  of  the  Department  of  Agriculture,  Trinidad  and  Tobago,  Vol.  XVI,  Pt.  3,  pp.  128-129. 
Pon   of  Spain,  1917. 

In  July,  191 6,  the  author's  attention  was  called  to  a  disease  of  theleayes 
of  hevea  trees  {Hevea  hrasiliensis)  which  was  causing  considerable  de- 
foliation on  many  different  estates  in  widely  separated  parts  of  Trinidad. 
Microscopic  examination  showed  the  disease  to  be  the  South  American 
Hevea  Leaf  Disease,  which,  judging  by  its  general  distribution,  must  have 
existed  in  the  island  for  several  years,  but  only  became  epidemic  in  July, 
August  and  September,  1916,  when  the  climatic  conditions  were  exception- 
ally favourable  to  fungous  growth. 

The  disease  was  first  reported  in  Surinam  (Dutch  Guiana)  in  1910, 
and  was  carefulh^  studied  by  Dr.  KuijPER,  who  published  a  report  on  it  in 
1912.  At  that  time  the  disease  was  confined  to  nurserj^  stock  and  young 
trees,  while  the  older  plantations  seemed  quite  free  from  infection.  During 
the  past  four  years,  however,  both  in  Surinam  and  Demerara  (British 
Guiana),  the  disea'se  has  spread  rapidh'  to  the  older  Hevea  trees,  and  must 
now  be  considered  as  the  most  serious  disease  of  this  plant  in  that  part  of 
the  world. 

Dr.  Gerold  Stahel,  Mycologist  to  the  Department  of  Agriculture  of 
Surinam,  has  made  a  long  and  careful  study  of  the  disease.  He  has  deter- 
mined that  it  is  caused  by  a  fungus  with  three  different  fruiting  stages,  only 
one  of  which  spreads  the  fungus.  This  form  belongs  to  the  genus  Scoleco- 
trichum,  and  its  spores  are  produced  in  abundance  chiefly  on«the  under  side 
of  the  very  young,  diseased  leaves.  These  spores,  carried  by  the  wind, 
rain  or  insects,  germinate  and  penetrate  the  young  tissues  of  the  leaves 
very  rapidly  (10  hours),  and  thus  cause  widespread  epidemics  under 
suitable  weather  conditions.  After  15  hburs'  drjang  they  lose  theii  gerihin- 
ating  capacity. 

The  other  two  forms  of  th^  fungus  occur  on  or  around  the  edge  of 
the  spots  on  the  older  leaves.  They  appear  as  small,  black  pustules,  similar  in 
external  appearance,  but  some  contain  spores  of  one  kind,  some  spores  of 
aiiother  kind.  Dr.  Stahel's  work  shows  that  these  two  types  of  spores  are 
only  very  slightly  capable  of  infecting  the  leaves,  and  may  be  entirely  dis- 
regarded as  a  cause  of  the  spread  of  the  fungus. 

Dr.  Stahel  states  that  ver\'  many  rubber  trees  in  Surinam  are  at- 
tacked by  this  disease,  and  that,  on  parts  of  some  estates,  as  many  as  20  % 
of  the  trees  have  been  killed  by  it.  According  to  Bancroft  the  disease  is 
also  widespread,  virulent  and  epidemic  in  Demerara. 

No  successful  means  of  fighting  the  disease  on  large  trees  has  yet  been 
found.  When  it  attackes  nursery  stock  or  young  trees  in  the  field  it  ma^^ 
easih'  be  controlled  by  spraying  with  Bordeaux  mixture. 

The  disease  occurs  in  several  districts  in  Trinidad,  and  was  more  wide- 
spread in  1917  than  in  the  preceding  year.  In  June  1917,  the  author  visited 
a  number  of  plantations  and  found  the  trees  in  normal  condition.  Never- 
theless, in  one  or  two  places  where  the  disease  was  not  prevalent  in  1916, 
the  trees  were  badly  attacked  ;  one  or  two  old  trees  were  killed  by  the  re- 
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peated  attacks,  and  a  number  of  two  and  three  year  old  trees  di  ed  on  ac- 
count of  the  repeated  defoliation. 

The  disease  does  not  appear  to  be  so  virulent  in  Trinidad  as  in  Suri- 
nam and  Demerara,  probably  on  account  of  the  less  favourable  climatic 
conditions  for  fungous  growth  ;  nevertheless  it  must  be  considered  as  a  latent 
menace  to  the  rubber  industry  in  the  island. 

Spraying  large  rubber  trees  is  practically  out  of  the  question  on  account 
of  the  expense  ;  for  this  reason  it  is  important  to  find  and  grow  resistant  in- 
dividuals or  varieties.  As  is  now  being  done  elsewhere,  seeds  should  be 
selected  in  Trinidad  from  the  trees  giving  the  highest  yields  of  latex,  so  as 
to  use  them  for  future  plantations. 

237  -  Endrot  of  Cranberries  (i).  —  vShear,  C.  1,.  in  the  journal  of  Agricttltural  Research 
Vol.   XI,  No.  2,  pp.  35-42,  figs.  1-3,  plate  A.  Washington,  D.  C,  October,  1917. 

i  A  disease  of  cranberries  {Oxy coccus  macrocarpus) ,  called  "  endrot ' 
s  reported.  It  is  caused  by  a  sphaeropsidaceous  fungus  which  does  not 
appear  to  have  been  described  previously  and  which  is  provisionally 
plaeed  in  the  genus  Fusicoccum  under  the  name  of  F.  ■putrefaciens. 

The  disease  has  been  observed  in  all  the  cranberry-growing  districts 
of  the  United  States  (Massachusetts,  Maine,  New  Jersey,  Michigan,  Wis- 
consin, Washington,  Oregon),  and  of  recent  years  has  caused  considerable 
loss  of  the  Late  HoWe  variety,  as  well  as  attacking  other  varieties  (Bennet 
Jumbo,  Cape  Cod  Beauty,  Early  Black,  Early  Ohio,  Mathews,  Mc  Farlin, 
Perry  Pride,  Prolific,  Searles  Jumbo,  Selected  Howe,  Vose  Pride,  etc.). 

The  rot  caused  by  the  parasite  usually  starts  as  the  blossom  or  stem  end 
of  the  berry,  hence  the  common  names  "blossom  endrot  "and"  stem 
end  rot  ",  now  replaced  by  the  simple  term  "  endrot  ".  The  fruit  attacked 
eventually  softens  all  over. 

Only  the  pycnidial  form  of  F.  putrefaciens  has  been  produced  in  culture. 
Dried,  rotten,  mummified  berries,  apparently  destroyed  by  F.  putrefaciens, 
left  exposed  in  the  field  and  examined  after  about  a  year  and  a  half,  showed 
a  discomycetous  fungus  which  is  believed  to  be  the  perfect  form  of  the 
parasite  and  which  agrees  very  closely  with  Cenangium  nrceolatum  Ellis. 

Cultures  of  the  mycelium  show  a  characteristic  series  of  colours  and 
produce  fertile  pycnidia,  more  frequently  on  Melilotus  alba  than  on  other 
media. 

Spraying  experiments  in  Massachusetts  show  that  this  rot  can  be  largely 
controlled  by  the  use  of  Bordeaux  mixture. 

Some  injury  to  the  cranberry  vines  was  noticed  at  the  Massachusetts 
Cranberry  Experiment  Station  at  East  Wareham  which  it  was  thought 
might  be  due  to  the  use  of  Bordeaux  mixture.  The  real  cause  of  this  injury, 
which  was  not  found  in  other  districts,  is  being  investigated. 

2,38  -Watermelon  Di.seases  in  U.  S.  A.  —  ORTon,  W.  a.,  in  {;.  S.  Department  of  Agri- 
culture, Farmers'  Bulletin  821,  pp.   18,   ligs.  12.     Washington,   D.  C,  May,   lyi?- 

A  brief  description  of  the  diseases  of  watermelons  {Citrullus  vulgaris), 
particularly  those  found  in  the  south-east  of  the  United  States,  together 
with  the  methods  of  control,  is  given. 

(i)  See  also  R.  April,  1916,  No.  470.  [Ed.) 
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The  most  common  and  most  serious  diseases  are  :  — 

1)  wilt  {Fusariitm  nivetim  Erw.  Sm.)  ; 

2)  root-knot  {Heterodera  radicicola  [Greef]  ]\Iuller) ; 

3)  anthracnose  {CoUetotrichum  lagenarium  [Pass.]  Ell.  and  Halst.)  ; 

4)  stem-end  rot  {Diplodia  sp.). 
The  watermelon  is  also  occasionally  attacked  by  the  following  minor 

diseases  :  — 

i)  stem  blight  {Mycosphaerella  citrulUna  [Sm']  Gr.  ; 

2)  bacterial  wilt  {Bacillus  tracheiphilus  Erw.  Sm.)  ; 

3)  downy  mildew  {Peronoplastnopara  cubensis  [B.  and  C.)  Clint]  ; 

4)  malnutrition,  attributed  to  lack  of  potash  ;     . 

5)  blossom-end  rot,  probably  due  to  defective  pollination  ; 

6)  ground  rot  {Sclerotium  Rolfsii  Sacc). 

WEEDS  AND  PARASITIC  FLOWERING  PLANTS 
239  -  Kennedya  rubicunda,  a  Leguminous  Plant  Injurious  to  Forest  Trees  in 

New  South  Wales.  —  maiden,  J.  n./mThe  Aqrkultural  Gazette  of  New  South  Wales, 
Vol.  XXVIII,  Pt.  10,  p.  714.     Sydney,  October,  1917. 

Kennedya  rubicunda  Vent.,  a  native  plant  of  Australia,  very  common 
in  the  coastal  district  of  New  South  Wales,  has  recently  been  reported 
by  Mr.  G.  F.  McPherson,  District  Forester  at  Wyong,  as  being  very 
abundant  in  the  forests  of  that  neighbourhood.  It  is  found  especially  on 
!  improved,  areas,  where  it  attacks  and  covers  the  young  hardwood  trees  in  ^ 
a  very  short  space  of  time.  It  is  feared  that  the  plant  will  become  r 
i  danger  to  the  forests  by  retarding  the  growth  of  the  young  trees. 

1240  -  Methods  for  the  Control  of  "Wild  Rice"  in  Italian  Ricefields. — See  No.  161 

of  this  Review. 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 
241  -  Observations  on  Animal  Pests  of  Cultivated  Plants,  Made  in  Sweden  from  1912  general 

to  1916.  —  TuLLGREN,  Ai^ERT,  in  M cddelande  No.  152  frdn  Centralanstalten  for  forsokvd- 
sendct  jra  Jordbruksomrddet,  Entomologisk  Avdelningen  Nr.  27,pp.  i-io  1 .  Stockholm,  1917. 
Thanks  to  the  collaboration  of  many  correspondents  the  Entomo- 
logical Department  ("Entomologisk  Avdelning  ")  of  the  Central  Experiment 
Station  at  Stockholm  is  able  to  collect  and  study  material  from  all  parts  of 
Sweden,  report  the  presence  of  destructive  species,  and  study  and  make 
known  the  best  means  of  control.  The  correspondents,  567  in  number,  are 
distributed  as  follows  :  —  Malmohus,  31  ;  Kristianstads,  22  ;  Blekinge, 
10  ;  Halland,  19 ;  Kronoberg,  19 ;  Jorrkoping,  26  ;  Kalmar,  27  ;  Gottland, 
12  ;  Ostergottland,  41 ;  Skaraborg,  28 ;  Alvsborg,  36 ;  Goteborg  and  Bohus, 
28  ;  Orebro  22  ;  Sodermanland,  48  ;  Vastmanland,  14;  Upsal,  28  ;  Stock- 
holm, 28  ;  Varmland,  18  ;  Kopparberg,  22  ;  Gavleborg,  19  ;  Jamtland,  24  ; 
Vasternorrland,  16  ;  Vasterbotteu,  19  ;  Norrbotten,  10. 

The  publication  imder  review  gives  data  bearing  on  the  period  1912- 
1916,  during  which  not  less  than  345  animal  species  have  been  reported, 
distributed  as  follows  :  —   orthoptera,  4  ;  thysanoptera,  3  ;  hemiptera,  41  ; 

[2$8-S4l] 
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coleoptera,  85;  lepidoptera,  106  ;  diptera,  28  ;  hynienoptera,  30  ;  total  num- 
ber of  insects,  297  ;  myriapoda,  2  ;  acarina,  19  ;  snails,  i  ;  nematodes,  2  ; 
birds,  14  ;  mammals,  10. 

Below  are  mentioned  the  species  reported  as  new,  or,  on  account  of 
the  damage  they  cause,  deserving  of  special  mention  :  — 

Gryllotaipa  gryllotalpa  ly.  ("  mullvadssj-rsan  ")  although  relatively  com- 
mon in  southern  Sweden  had  not,  for  25  years  at  least,  caused  such  serious 
damage  to  crops  as  that  reported  from  Skottorp  (Halland)  in  the  summer 
of  1 91 6. 

Siphocorym  ligtistri  Kalt.  ("  ligusterbladlusen,  ")  reported  for  the  first 
time  in  Sweden  towards  the  end  of  June,  1915,  on  privet  at  Svalov  {Malmo- 
hus  district). 

Rhopalosiphum  lactucae  Kalt.  ("  nyolktistelbladlusen  "),  judging  by 
the  distribution  of  the  55  reports  received  at  the  central  office,  causes  serious 
damage  in  the  frontier  provinces  between  Svealand  and  Gotaland,  and  in 
IvOdermanland,  Nerike  and  Vasteigotland.  The  southern  districts,  on  the 
contrary,  were  almost  completely  immune  as  compared  with  those  north 
of  the  Dal  river.  It  is  interesting  that  the  white  and  reel  currant  bushes 
were  attacked  by  preference,  the  black  varieties  being  hardly  touched. 

Agriotes  lineatus  L  ("  randigasades  knapparen)  has  caused  consider- 
able damage  to  agriculture  in  all  districts  of  Sweden.  In  Svartingstorp 
(Kalm.)  in  1912,  some  acres  of  sugar  beets  were  entirely  destroyed  ;  thvi 
larvae  were  so  abundant  that  34  were  collected  from  one  root  alone.  In 
Haverosund  whole  fields  of  oats  were  so  severely  attacked  that,  in  many 
districts,  they  had  to  be  re-sown.  Similar  occurrences  were  reported  in 
Amot  and  Varmland.  The  table  given  below  is  interesting  from  the  point 
of  view  of  the  different  plants  attacked. 


Plants  attacked 


Number  of  attacks  reported  in : 


1912 


1913 


1914 


1915 


1916 


Total 

number 

of  attacks 


Oats 

Barley 

Wheat 

Rye 

Beet 

Potato 

Cabbage  

Turnip 

Carrot 

Onion 

Viper's  grass  .    .    . 
Cucumber    .... 

Salad 

Garden  Strawberry 

Parsnip 

Asparagus  .... 


64 
25 
4 
3 
9 
6 

4 
5 


38 

18 

2 

I 

7 
8 

I 

4 

I 


44 

20 
I 
2 
5 
7 
2 


53 

27 
9 
8 
2 
3 
3 
2 
2 


30 
17 
3 
3 
4 
5 
5 

3 
2 

2 

I 


229 

107 

19 

17 
27 

^9 

15 

14 

5 

3 

I 

4 
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Oats  and  barley  were,  therefore,  most  frequently  attacked;  cabbage, 
turnip,  potato,  beet,  wheat  and  rye  are  also  subject  to  attacks  from  Agrio- 
tes,  but  less  frequently  ;  the  other  plants  may  be  considered  as  rare  hosts. 

Apamea  tostacea  Kb.  ("  gassrotflyet  "),  reported  for  the  first  time  in 
Sweden  at  Svalof  on  Gramineae  in  1915. 

Dasyfolia  templi  Thubg.  ("  fjaderborst  flyet  "),  very  rare  in  Sweden  ; 
in  July,  1916,  the  larvae  of  this  lepidopteron  caused  great  damage  to 
Archangelica  officinalis,  cultivated  as  a  medicinal  plant  at  Dals-Rostock, 

Callimorpha  dominula  L.  ("  glansspinnaren  ") :  the  larvae  of  this  le- 
pidopteron, very  rare  in  Scandina\ia,  caused  great  injury  in  the  spring  of 
191 4  to  young  elm  and  ash  trees  near  Ovesholm  (Kristianstadt). 

Enarmonia  prunivora  Wish.  (?)  ("  mindre  applevecklaren  ")  was  no- 
ticed for  the  first  time  near  Repelycke,  Ranmun,  in  November,  1915,  on  ap- 
ples, and,  on  frequent  occasions,  in  other  localities.  The  Station  has  not 
yet  been  able  to  identify  with  certa^t^'  this  insect,  which,  instead  of  being 
identical  with  the  American  E.  prunivora,  might  form  a  native  variety. 

The  birds  reported  as  harmful  during  the  period  1912-1916  were  : 

Corvus  comix  1,  {"  krakan  ")  ;  C.  frugilegus  L.  (rakan)  ;  C.  monedula 
L.  ("  kajan  ")  ;  Pica  pica  L.  ("  skatan  ")  ;  Sturnus  vulgaris  L.  ("  staren  ")  ; 
Passer  doniesticus  L-  ("  grasparven  ")  ;  Fringilla  montfringillal,.  {"  berg- 
finken  ")  ;  F.  coelebs  L.  ("  bofinken  ")  ;  Loxia  curvirostra  Iv.  ("  mindre  kors- 
nabben  ")  ;  Pyrrhda  pyrrhula  Z,.  {"  domherren  ") ;  Turdus  pilaris  Iv.  ("snos- 
katan  ")  ;  T.  merula  L-  ("  koltrosten  ")  ;  Larus  canus  h.  ("fiskmasen")  ; 
Tetrao  migallus  L.    ("  tjadern  "). 

Among  the  mammals  reported  as  catising  damage  were:  — 

Erinaceus  europeus  L.  ("  sgelkotten  ")  ;  Talpa  europa:ah.  ("  mullva- 
den");  Sciurus  vulgaris  L.  ("ekorren")  which  destroys  pears,  apples  and 
hazel  nuts;  Microtus  agrestis  J^.  {"  akexsox^e.n")  ;  Arvicola  terrestris  1,. 
("  vattensorken  ")  ;  Lemmus  lemmusl,.  ("fjallemmeln") ;  Lepus  timidus  1,. 
and  L.  europaeus  which  gnaws  the  bark  of  fruit  trees  ;  Alces  alces  L.  and 
Capreolus  caPreolus  1,.,  injurious  to  forest  trees. 

The  attacks  were  frequent  and  serious,  particularly  in  1912-14,  when 
the  summers  were  very  hot  and  dry  ;  slight  and  less  frequent  in  1915  and 
1916,  rather  wet  and  cold  years. 

The  following  particulars  are  worthy  of  note  :  — 

Cereals.  —  These  suffered  particularly  from  larvae  of  Melol'ontha 
sp.  ("  allonborren  ")  and  Agriotes  lineatus  L,.  throughout  Sweden,  but  parti- 
cularly in  the  southern  districts,  where,  in  1912  and  1913,  Contarinia  tri- 
tici  Kirby  ("  vetemyggan  ")  was  also  found  in  abundance  in  the  barley  and 
wheat  fields.  More  or  less  serious  damage  was  done  by  Siphonella  [Chlo- 
rops)  pumilionis  Bjerk.  {"  koTn^nga.n  ") ;  Oscinella  {Oscinis)  frit  1,.  {"  int- 
flugan");  Hylemyia  coarctata  Fall.  ("  ragbroddflugan  ")  ;  and  larvae  of 
Agrostis  segetum  Schiff.    ("  sadesbroddflyet  "). 

Fodder  Gramineae  —  Amaurosoma  (Cleigastra)  armillatum  Zett.  and 
A.  flavipes  Fall.,  which  lower  the  yield  in  seed  of  Phleum  by  25  %. 

Clover.  —  Apian  apricans  Herbst.  ("  Kloverspetviveln  ")  for  the 
seed,  and  a  nematode,  Tylenchus  devastatrix  Kuhn.,  for  the  hay. 

[til 
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Cabbage  and  Turnip.  —  Phyllotreta  sp.  ("  jordlopporna  ")  ;  Plutclla 
maculipennis Cnrt.  {"  kalmalen  ")  ;  Eurydema  oleraceal/.  ("  rapssugaren  ") ; 
Lygus  pratensis  h.  {"  angsstinkflyet  ")  in  Norrland  ;  and  Chortophila  {Phor- 
hia)   brassicae   Boiiche   ("kdlflugan "). 

Carrot.  —  Trioza  viridula  Zett.  ("  morotbladioppan ")  and  Psila 
rosae  L.  {"  morotflugan  "). 

Beet.  —  BUthophaga  {Oiceoptoma)  opacah-  ("  gulhariga  skinnarbaggen) 

lyEGUMiNOSAE.  —  Physopus  Yobustu  Uzel  ("  vanliga  arttripsen ") ; 
Sitona  lineata  L.  ("  ^rtviveln  ")  and  Grapholitha  nigficana  Stph.  ("  artvsck- 
laren  "). 

Fruit  trees  —  Psylla  malt  Schnibg  ("  applebladloppan ")  ;  Psylla 
sp.  ("  paronbladloppor  ") ;  Aphis  pomi  D.  G.  ("  applebladlusen  "),  especially 
in  the  very  hot  summer  of  1914  ;  Anisandnis  {Xyleborus,  Scolytus,  Tomi- 
cus)  dispar  F.  ("  lowedborren  ")  ;  Phyllobius  sp.  ("  lowivlar  ")  in  1912  ; 
Anthonomus  pomorum  h.  (appleblomviveln ")  in  1913-1914  ;  Cheimatobia 
hrumatal^."  ixos\i\Q.r\\n")  ;  Argyresthia  conjugella  Zell,  ("  ronnbarsmalen  ") 
in  1916  ;  Malacosoma  neusstria  ly.   ("  ringspinnaren  "). 

Besides  the  lepidoptera  already  mentioned  there  were  :  Argyroploce 
{Olethreutes)  vanagana  Hb.  ("  vanliga  knoppvecklaren  ") ;  Tmetocera  ocel- 
lana  F.  ("  mindre  k");  Carpocapsa  pomonella  h-  ("  applevecklaren "), 
very  common  ;  Hyponomeuta  malinellns  zell.  "  applespinmalen  "),  and 
Lyonetia  clerkella  L,.  {"  clerksminerarmal  "). 

The  pear  trees  suffered  very  severely .  from  Contarinia  pyrivora  Ril. 
("  parongallmyggan  ")  ;  plum  trees  from  Hoplocampa  minuta  Christ. 
("  plommonstekeln  "),  which  reduced  the  crop  by  20  to  80  %  (as  at  Kivik, 
Fjalkestad)  ;  both  species  were  very  abundant  in  1912  and  1913  throughout 
southern  Swden. 

Berries  —  Pterodinea  {Pteronus)  ribesii  Scop  ("  storakrusbarsstekeln  ") 
and  Pristiphora  appendiculata  Lep.  ("  lilla  K.  "),  on  gooseberry  ;  Rhopa- 
losiphum  lactucae  Kalt.  ("  mjolktistelbladlusen  ")  on  red  currant  (1915)  ; 
Antonomus  rubi  Hbst.    ("  hallonviveln  ")  on  strawberries  and  raspberries. 

Forest  trees.  —  Cheimatobia  boreata  In.  ("  bjork  frostmataren ") 
and  Coleophora  fuscedinella  Zelb.  (bjork  sackdrogarmalen  "),  very  plen- 
tiful, especially  in  1912  ;  Myelophilus  piniperda  1,.  {"  svarta  margboren  ") 
and  M.  minor  {"  mindre  m.  ")  ;  Dendroctomts  micans  Kug.  ("  fattebark- 
borrefl ")  and  numerous  species  of  the  genera  ips  and  Pityogenes. 

242  -  Scale  Insects  {Coccidae)  from  Asia,  Africa,  America  and  Oceania,  (i).  — 

NEWSTEAD,  ROBERT.in  the  Bulletin  of  Entomological  Research,  Vol.  VIII,  Pt.  2, pp.  125-134. 
I^ondon,  December,  1917. 

The  following  species  are  enumerated  : 

i)  Aspidoproctus  armatus  Newst.,  on  a  tree  of  unknown  species,  San 
Salvador  (Portuguese  Congo)  ; 

2)  A.?  glaber  I^ind.,  Qn  the  tree  locally  known  as  "  mwanga  ",  Mlanje 
(Nyasaland)  ; 


(i)  vSee  R.  Oct.,  1917,  No.  977  and  No.   244-244  of  this  Review.  {Ed.) 
[841-243] 
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3)  A.  pertinax  Newst.,  on  a  tree  known  as  "  kalati  "  in  the  preced- 
ing locality  ;  the  same  scale  seems  to  have  been  observed  on  a  wild  plant 
at  Bangalore,  Lai  Bagh  (South  India)  ; 

4)  A.  tricornis  Newst.,  on  the  "  mwanga  "  tree,  Mlanie  ; 

5)  Icerya  aegyptiacum  Dougl.,  on  young  date  palm,  Zanzibar;  this 
is  the  first  record  of  this  scale  at  Zanzibar  ; 

6)  /.  maxima  Newst.,  on  tree  trunk  Ngamba  Is.,  Lake  Victoria 
(Uganda)  ; 

7)  /.  seychellarum  Westw.,  on  mango,  Entebbe  (Uganda)  ; 

8)  /.  sulfurea  Lind.,  on  Eranthemum  in  the  preceding  locality,  and 
doubtfully  on  Castilloa  at  Kampala  (Uganda)  ; 

9)  Stidococcus  formicarius  Newst.,  on  Ficus  sp.,  Entebbe  ; 

10)  5^.  mnUispinosus  Newst.,  on  Cola  acuminata,  Aburi  (Gold  Coast) ; 
a  small  percentage  of  the  females  were  attacked  by  chalcidid  parasites ; 
on  Markhamia  platy calyx,  Kampala  (Uganda)  ; 

11)  Sy.  sjostedti  Ckll.,  on  cacao,  Aburi ; 

12)  Pseiidococcus  citri  Risso,  at  Nairobi,  Old  Government  Farm 
(British  East  Africa)  ;  on  coffee,  at  Entebbe  ;  on  an  unknown  shrub,  Tero 
Forest  (Uganda)  ; 

13).  Ps.  sacchari  Ckll.,  on  rice,  at  Megapatan  (Madras  Pres.)  ;  on 
sugar  cane  at  Georgetown  (British  Guiana); 

14)  Ps.  hymenocleae  Ckll.,  host  plant  not  stated,  at  Onderstepoort, 
Transvaal   (South  Africa)  ; 

15)  Ps.  virgakis  Ckll.,  on  coffee,  Nama  Konkoni,  Chagwe  (Uganda) ; 
'  on  cassava  and  sugar  cane,  Zanzibar ;  on  French  beans,  Jatropha  C ureas 

and  Colocasia,  Aburi  (Gold  Coast) ;  on  oleander  and  a  creeper  called  "  Sa- 
lonica  ",  Accra  (Gold  Coast)  ;  on  cacao  seedlings,  Ibadan  (Southern  Ni- 
geria) ; 

16)  Phenacoccus  insolitus  Qxeen,  on  egg-plant,  Saidapet  (Madras)  ; 

17)  Tacchardia  decorella  Mask.,  on  Anona  muricafa,  badly  infested, 
Entebbe  ;  Pretoria  (South  Africa)  ; 

18)  Asterolecanium  coffeae  Newst.,  on  coffee  plants  in  British  East 
Africa  and  in  Uganda  (Nakasanje,  Chagwe  ;  Banda)  ;  heavy  infection  ; 
a  small  percentage  of  the  specimens  were  infected  by  chalcidid  parasites ; 

19)  A.  bambusae  Bdv.,  on  bamboo,  at  Aburi  (Gold  Coast)  and  at 
Entebbe  (Uganda)  ;  also  found  in  South  Africa  ; 

20)  Cerococcus  hibisci  Green,  on  egg-plant,  Guntur  (S.  India)  ; 

21)  Ceroplastodes  cajani  Mask.,  on  red  gram,  Zizyphus,  Ocymum  sanc- 
tum, Coimbatore ;  on  wild  indigo,  Anantapur  Dist.  (S.  India)  ; 

22)  Inglisia  chelonioides  Green,  on  Parkinsonia  aculeata,  Coimbatore ; 

23)  I.  conchiformis  Newst.,  on  Gliricidia  maculata,  Aburi ; 

24)  Ceroplastes  actiniformis  Green,  on  coconut,  Coimbatore  ; 

25)  C.  africaniis  Green,  in  South  Africa  ;  on  acacia,  N.  E.  of  Lake 
George  (Uganda)  ; 

26)  C.  ceriferus  Anderson,  on  wild  elm,  Coimbatore  ; 

27)  C.  cirripediformis    Comst.,    on    Hura    crepitans    in    association 
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with  Lecanium  {Akermes)  sp,,  Berbice  (British  Guiana);  on  Ipomoea  sp., 
Georgetown ; 

28)  C.  denndatus  Ckll.,  on  a  wild  Solanaceae,  Demerara  (British 
Guiana)  ; 

29)  C.  ficus  Newst.,  on  Ochra  ■ptdchella,  Wonderboom  (South  Africa) ; 
on  Anona,  Aburi ; 

30)  C.  personattis  Newst.,  on  Coffea  liherica,  Aburi ; 

31)  C.  quadtilineatns  Newst.,   Kimi  Is.,  I^ake  Victoria  (Uganda)  ; 

32)  C.  ruheus  Mask.,  on  mango,  Ganyon  District,  Chicacola  (S.  India) ; 
on  3'oung  orange  trees,  Maruhubi,  Zanzibar  ; 

33)  C.  ugundae  Newst.,  on  an  unknown  tree,  Mount  Mubendi (Uganda); 

34)  C.  vinsonioides  Newst.,  on  coffee,  Mabira  Forest  (Uganda) ; 

35)  Ptdvinaria  burkilli  Green,  on  Zizyphus  sp.,  Coimbatore  ; 

36)  P.  cupaniae  Ckll.,  on  Ficus  sp.,  badly  infested  ;  on  mulberr\' 
imported  from  U.  S.  A.,  Jamaica; 

37'  P.  jacksoni  New^t.,  on  Eranthcmumhicolor ,  Kampala  (Uganda); 
on  granadilla,  Nairobi  (British  East  Africa); 

38)  P.  psidii  Mask.,  on  coffee  badly  infested,  Mabira  (Uganda)  ; 
on  the  same  plant  at  Mpumu,  Chagwe  (Uganda) ;  on  coffee  at  Kikuya  (Bri- 
tish East  Africa)  and  on  "  nsambyia  "  at  Buko"ba  (British  East  Africa)  ; 
on  mango,  Coimbatore  ;  on  guava,  Koilpata  (S.  India)  ; 

39)  Lecanium  (Saissetia)  cuneiformis  Green,  on  Acohanthera  sp., 
Mua  Hills  (Brit.  E.  Africa) ; 

40)  L.  (S.)  hemisphaencum  Targ.,  at  lyimosa  (Brit.  E.  Africa) ;  on 
Aristolochia,  Nagunga;  on  A  diantitm ,  Entebbe;  on  coffee,  Mabira  (Uganda) ; 

41)  L.  {Coccus)  hesperidum  U-,  on  banana,  near  Mombasa;  on  lemon, 
Mua  Hills  (Brit.  E.  Africa)  ; 

42)  L.  (S.)  nigrum  Nietn.,  on  Lawsonia  alba  and  on  cotton,  heavily 
infested,  Coimbatore;  on  coffea,  Mwera  (Uganda);  on  ornamental  shrub, 
Government  Farm,  Kabete  (Brit.  E.  Africa)  ; 

43)1,.  {Eidecanium)  somereni  Newst.,  on  Erythrina  excelsa,  Nagnnga. 
(Uganda)  ;  specimen  heavily  parasitised  ; 

44)  L.  {Encalymnatus)  tessellatum  Sign.,  on  Malacca  apple  associated 
with  L.  z&ardi.  Botanic  Gardens,  Georgetown  (British  Gujana)  ; 

45)  L.  (Coccus)  viride  Green,  on  I/iberian  coffee,  Onderneeming,  Esse- 
quibo  (Brit.  Guiana) ;  also  observed  in  S.  Africa ; 

46)  Hemilecanium  imbricans  Green,  on  Cedyela  Toona,  heavily  infested. 
Southern  Mysore  (S.  India)  ; 

47)  Aspidiotus  [Chrysomphalus)  aurantii  Mask.,  on  orange  tree,  Ka- 
bete (British  E.  Africa) ;  on  Mount  Chirinda,  Melsette'r  (Southern  Rhodesia);  ■ 
the  insect  was  heavily  infested  by  Nectria  (?)  sp.  ;  chalcidid  parasites  were 
also  present  ;  a  few  specimens  on  Acacia  in  association  with  Chionaspis 
capensis  Newst.,  at  Pretoria  (S.  Africa)  ;  on  citrus  imported  from  India  in 
1913,  in  Jamaica  ;  on  bananas,  Taveuria  (Fiji)  ; 

48)  A.  camelliac  Sign.,  on  apple  and  rose  tree,  Nairobi ;  on  trunks 
of  black  wattle,  on  apple  and  fig.,  Kabete  (Brit.  E.  Africa)  ; 
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49)  A.  cyanophylli  Sign.,  on  peach,  Entebbe  (Uganda)  ;  on  banana, 
Taveuria  (Fiji)  ; 

50)  A.  cydoniae  Comst.,  on  mango,  Kabete,  on  Bauhinia,  guava,  rose 
shrubs,  Entebbe  ;  on  Cape  lilac,  Kampala  (Uganda)  ;  on  oleander,  Accra 
(Gold  Coast)  ;  on  Nectandra  coriacea,  Jamaica  ;  on  fig  fruit  and  on  vine, 
Coimbatore  ;  on  pear,  Bangalore  (S.  India)  ; 

51)  A  destructor  M-d,^^. ,  on  coconut  leaves,  heavil}^  infested,  but  about 
70  %  destroyed  by  a  small  coleopterous  larva.  Cochin  State,  Kimbalengua 
(S.  India);  on  mango  in  association  with  Lecardum  adersi  Newst.,  and  on 
stems  of  castor  oil  plant,  Marahubi  (Zanzibar)  ;  on  an  unnamed  plant,  S. 
Africa;  on  coconut  palm,  Mombasa  (Brit.  E.  Africa)  ;  on  banana,  Kisube  ; 
on  mango,  guava,  screw-pine  and  Ceara  rubber,  Entebbe  ;  on  banana  and 
Hevea  brasiliensis,  Kampala  (Uganda)  ;  on  mango,  Accra  and  on  Pandanus, 
Aburi  (Gold  Coast)  ; 

52)  A .  {Chrysomphalus)  dicfyospermi  Morgan,  at  Fort  Beaufort  (S. 
Africa)  ; 

53)  A.  (Chrys.)  ficus  (Riley)  Comst.,  on  mango,  Coimbatore;  on  Ficus 
sp.,  Pemkonda  (S.  India)  ; 

54)  A.  {Psettdaonidia)  fossor  Newst.,  on  grapevine,  Georgetown  (Brit. 
Guiana)  ; 

55)  A.  omwi^afc  Newst.,  in  Brit.  E.  Africa,  on  tamarind  fruit,  very 
heavily  infested,  at  Coimbatore  ;  on  egg-fruit,  heavily  infested,  Guntur 
(S.  India)  ; 

56)  A.  (Chrys.)  rossi  Mask.,  on  Eucalyptus  sp.,  Modderfontein  (S. 
Africa)  ; 

57)  A.  [Pseitdaonidia)  tesseratus  d'Emm.,  on  Matayha  apetala, 
Nectandra  coriacea,  Trophis  racemosa,  all  heavily  infested,  Jamaica  ; 

58)  A.  (Ps.)  trilohitiformis  Green,  in  Coimbatore  (S.  India);  on  oleander 
and  mango,  Kampala    (Uganda)  ; 

59)  A.  [Chrys.)  triglandulosus  Green,  attached  to  scabs  on  Jack  leaf, 
Bangalore  (S.   India)  ; 

60)^.  (Selenaspidus)  silvaticus  I,ind.,  on  orange  tree,  Entebbe 
(Uganda)  ;  50  %  of  the  females  were  attacked  by  a  parasitic  fungus  ; 

61)  A.  (S.)  articulatus  Morgan,  on  citrus  imported  from  India,  King- 
ston,  Jamaica  ; 

62)  Chionaspis  [Hemichionaspis)  minor  Mask.,  host  plant  not  stat- 
ed (cotton  ?),  Ibadan  (S.  Nigeria),  on  Jatropha  Curcas,  Aburi  (Gold  Coast) ; 
on  willow  trees,  Drakensburg,  Cape  Province  (S.  Africa)  ; 

63)  Ch.  dentilobis  Newst.,  on  unnamed  plant,  Entebbe;  a  large  per- 
centage of  the  females  were  parasitised  by  chalcid  hymenoptera  ; 

64)  Ch.  (Phenacaspis)  hitea  Newst.,  on  Funtumia,  Aburi  (Gold  Coast); 

65)  Fiorinia  prohoscidaria  Green,  on  citrus  imported  from  India, 
Kingston,  Jamaica  ; 

66)  Parlatoria  pergandei  Comst.,  on  the  same  plant  in  the  same  lo- 
cality ; 

67)  P.  zizyphus  I,ucas,  as  the  two  preceding  cases  ;  .  . 

[14%] 
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68)  Ischnaspis  filiformis  Doug,  on  Ficus  sp.  in  Jamaica,   on  coffee, 
Mabira  Forest,  Chagwe  (Uganda)  ; 

69)  Mytilaspis  (Lepidosaphes)  citricola  Pack.,  on  sick! 5^  lime-tree,  Accra 
(Gold  Coast)  ; 

70)  Lepidosaphes  gloverii  Pack.,  oncroton,  Entebbe  (Uganda). 

243  -  A  List  of  Uganda  Coccidae,  their  Food-Plants  and  Natural  Enemies  (i).  — 

GOWDEY,  C.  C.,in  Bulletin  of  Entomoloii,icalRcsearch,'Xo\.  \'ll\,  Pt.  ::,pp.  187-189.  I<ondon, 
December,  1917. 

The  list  includes  : 

i)  Monopklebus  raddoni  Westw.,  food  plant  unknown  ; 

2)  Icerya  catidafa  Newst.,  on  crotons  {Codiaeum)  ; 

3)  /.  nigroarcolata  Newst.,  on  coffee  and  crotous ; 

4)  I.  seychellarmn  Westw.,  on  Alonodora  Myristica,  Eriinthemum  bicolor  and  mango; 

5)  T.  sulphurea  I,ind.,  on  Castilloa  rubber  (Castilloa)  and  guava  {Psidium  Guajava); 

6)  Astcrolecanium  bambusae  Bdv.,  on  bamboo; 

7)  A.  coffeae,  Newst.  on  coffee; 

8)  Pseudococcus  bromeliae  Bouche,  on  pine  apple ; 

^  9)  Ps.  citri  Risso,  on  coffee  (leaves,  stems  and  roots),  orange,  lemon  and   cacao  ;    the 

root  form  is  accompanied  bj'  an  ant  Acropyga  gowdeyi  Wheeler ; 

10)  Ps.  virgatus  Ckll.,  on  coffee ; 

11)  Tachardia  decorella  Mask.,  on  Anona  muricata  and  gnzva;  parasitised  by  Aenasiella 
africa  Gir.  and  Coccophagiis  nigropleurum  Gir.,  and  preyed  on  by  caterpillars  of  Stathmopoda 
oesieetis  Mej^r.  ; 

12)  T.  longisetosa  Newst.,  on  gnava,  Ficus  Thonningii,  and  Anona  muricata; 

13)  Pi'.lvinayia  jacksoni  Newst.,  on  cotton  ;  parasitised  by  Tctrastichus  gowdeyi  Crawf.  ; 

14)  Pulv.  psidii  Mask.,  on  coffee,  Funtmnia  elastica,  guava,  tea,  Alternanthera  versicolor 
and  Dolichandrone  platy calyx  ; 

15)  Pulv.  subterranea  Newst.,  on  roots  of   Chrysanthemum; 

16)  Ceroplastes  africanus  Green,  on  Cajanus  indicus  and  Acacia  sp.  ; 

17)  C.  ceriferus  And.,  on  coffee,  Antigonon  leptopus.  orange,  Fimtumia  laiifolia,  Canna, 
Hibiscus,  Agave,  croton,  Anona  muricata,  tea  and   Ficus   Thonningii; 

18)  C.  conformis  Newst.,  on  Ficus  sp;  and  Hura  crepitans; 

19)  C.  destructor  Newst.,  on  guava  ; 

20)  C.  ficus  Newst.,  on  F:  Thonningii ; 

21)  C.  galeatus  Newst.,  on  coffee  and  F.  Thonningii;  parasitised  by  N eomphaloidella 
ceroplastae  Gir.,  Eurytoma  galeati  Gir.  and  Scutellista  cyanea  Motsh.  ; 

22)  C.  quadrilineatus  Newst.,  on  Anona  muricata  and  Dolichandrone  platycalyx; 

23)  C.  singularis  Newst.,  on  guava ; 

24)  C.   subdenudatus  Newst.,   on  an  undetermined  plant; 

25)  C.  ugandae  Newst.,  on  Anona  muricata  and  Acacia 'Sp.; 

26)  C.  vinsonioides  Newst.,  on  Baikiaea  Eminii,  coffee,  guava  and  Cajanus  indicus: 

27)  Inglisia  castilloae  var.  theobromae  Newst.,  on  cacao  ; 

28)  /.  conchiformis  Newst.,  on  Hibiscus,  A.  muricata,  Acalypha,  Haronga  madagasca- 
riensis  and  guava ;  preyed  on  by  Eubl zmma  scitula  Ramb  ; 

29)  Ceroplastodes  gowdeyi  "S^ev/st.,  on  F.  Thonningii; 

30)  Coccus  africanus  Newst.,  on  coffee; 


(i)  See  also  £.  Nov. -Dec,  1911,   No.  3257  ;   B.   Aug.,  1913,  No.    loio  ;    i?.  March,    I9i4> 
No.  293;  R.  Oct.,  1917,  No.  977.  (Ed.) 

[S42-843] 
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31)  C.  discrepans  Green,  on  tea  roots  ;. 

32)  C.  elongatus  Sign,  on  Albizzia  sp.  and  Cajaniis  indicium  : 

33)  C.   hesperidum  I,.,   on  orange  ; 

34)  C.  setis^cr  Newst.,  on  guava  ; 

35)  C.  longulus  Dougl.,  on  Gliricidia  macuiata; 

36)  C.  signahis  Newst.,  on  guava  ; 

37)  ..C.  tenuivalvatus  Newst.,  on  Penniseium  purhureiim  and  Cymbopogon  citratus ; 

38)  C.  viridis  Green,  on. coffee  and  guava  ; 

39)  EiUecanium  filamentosum  Newst.,  on  an  undetermined  plant ; 

40)  E.  somereni  Newst.,  on  mulberry  [Morns),  Tccoma  stans  et  Dolichandrone  platycalyx  ; 

41)  Saissctia  hemiaphaerica  Targ.,  on  ferns  and  coffee; 

42)  S.  nigra  Nietn.,  on  coffee,  Ficus  sp.  and  A.  muricata; 

43)  S.  oleae  Bern.,  on  Chlorophora  excelsa  ;  parasitised  by  Coccophagus  saintebeuvei  Gir.  ; 

44)  S.  subhcmisphaerica  Newst.,  on  coffee  ; 

45)  Stictococcus  coccineus  Newst.,  on  Acacia  sp.  with  Cei'oplast'es  subdemidatus  Newst.  ; 

46)  S.  diversiseta  Silv.,  on  Hybiscus,  Cajanus  indicus,  cacao,  Croton  Tiolium,  A.  mu- 
ricata, mulberry,  Artocarpus  integrifolia  and  Dolichandrone  platycalyx ;  :^Teyed  on  hy  Eublemma 
costimacula  Saalm.  ; 

47)  S.  forniicarius  Newst  ,  on  Ficus  sp.  ; 

.18)  S.  gowdcyi  Newst.,  on  coffee  and  Haronga  madagascariensis  ;  parasitised  by  Cocco- 
phagiis  comperei  Gir.  and  Epitetrastichiis  ugandcnsis  Gir.  ; 

49)  .S.   multispinosus  Newst  ,  on  Dolichandrone  platycalyv  ; 

50)  Chionaspis  cassiae  Newst.,  on  Cassia  floribunda; 

51)  C.  dentilobts  Newst.,  on  palms  and  Sapimn  mahnianum  ; 

52)  C.  /untumii^e  Newst.,  on  Funtumia  latifolia; 

53)  C.  substriata.  Newst.,  on  palms  ; 

51)  Diaspis  boisduvali  Sign.,  on  Baikiaea  insipiis  ;   . 
■  55)'  D^regularis  Newst.,  on  Chlorophora  excelsa; 

56)  Aulacaspis  chionaspis  Green,  on  S.  mannianum,  Erythrina  excelsa  and  Cassia  flori- 
bunda ; 

57)  Hcmichionaspis   chionaspiformis  Newst.,   on  an   undetermined   plant ; 

58)  Aspidiotus  cyanophylli  Sign.,   on   guava,   palms  and   bananas  ; 

59)  A.  cydonias  Comst,  on  guava  ; 

60)  A.  destructor  Sign.,  on  banana,  Pandaims  s\}.,  guava  and  mango;  preyed  on  by 
Epilachna  punctipennis   Muls.  ; 

61)  A.  gowdeyi  Newst.,  on  Anona  muricata; 

62)  A.  lataniae  Sign.',  on  palms; 

63)  A.  transparens  Green,  on  tea  ; 

64)  Pseiidaonidia  baikiaeae  Newst.,  on  Baikiaea  sp.  ; 

65)  Ps.  trilobitiformis  Green,  on  oleander  and  mango  ; 

66)  Selcnaspidus  articulatus  Morg.,  on  coffee  and  F.  Thonningii  ; 

67)  S.  silvaticus  I,ind.,  on  orange ; 

68)  Chrysomphalus  diciyospermi  Morg.,  on  palnls,   mango-  and  rose  ; 

69)  Lepidosaphes  beckii  Nevvni.  (=  L.  citricola  Pack.),  on  Citrus  spp.  ; 

70)  L.  gloveri  Pack.,  on  Citrus    and  crotons  ; 

71)  Ischnaspis  longirostris  on  palms,  bamboo  and  coffee  ; 

72)  Gymnaspis  africana  Newst.,  on  an  undetermined  plant. 
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244  -  The  Status  of  Introduced  Coceids  in  South  Africa  in  1917  (i).  —   braix, 

Ckas.  K.  and  Kelley,  Albert  E.,  in  Bulletin  of  AiiricnUiiral  Research,  Vo].  VIII,  Pt.  2., 
pp.  181-185.  I,onclon,  December,  191 7 

The  following  list,  compiled  from  data  obtained  tip  till  August,  1917, 
during  the  inspection  of  the  local  nurseries,  gives  the  species  introduced  and 
established  in  South  Africa.  Species,  such  as  Lecanium  hitiiherculatum  Targ., 
L.  corni  Bouche,  Pulvinaria  hetulae  (L.)  Sign.,  Diaspis  rosac  (Bouche), 
Aspidiotus  piri  lyicht.  and  A.  ostraeformis  Curt.,  which  having  been  stop- 
ped at  the  ports  of  entry,  could  not  establish  themselves  in  the  country, 
are  not  included. 

The  coceids  enumerated  are  :  — 

i)  Icerya  purchasi  Mask.,  generally  distributed  throughout  the  Union 
but  satisfactorily  controlled  by  Novkis  cardinalis; 

2)  /.  seychellarum  Westw.,   Durban   (Johannesburg,  ex.   Durban)  ; 

3)  Orthezia  insignis  Dough,  Cape  Peninsula,  Port  Elizabeth,  East 
lyOndon  and  Natal  Coast.      Sporadic  in  Natal  midlands  ; 

4)  Pseudococcus  adonidum  (L.)  Westw.,  Cape  Town,  Port  Elizabeth, 
Durban,  Pietermaritzburg,  Pretoria  and  Johannesburg.  Chiefly  a  pot- 
plant  pest  ; 

5)  Ps.  aurilanattis  (Mask.),  Cape  Town,  Graaif  Reinet,  Durban,  Pie- 
termaritzburg, Richmond,   Johannesburg  and  Pretoria  ; 

6)  Ps.  hromeliae   (Bouche), eastern  Cape  Province  and  Natal  Coast ; 

7)  Ps.  Citri  Russo,  prevalent  in  the  Cape  Peninsula,  but  generally 
confined  to  nurseries,  where  it  appears  to  be  Dr.  Marchal"s  variety  Ps.  citri 
var.  coleormn,  as  Coletts  is  chiefly  attacked  by  it.  In  the  same  district  it 
is  very  rarely  found  on  citrus,  being  replaced  b}"  Ps.  fragilis  Brain ;  the  most 
common  species  in  vineyards  and  gardens  is  Ps.  capensis  Brain ;  similar 
conditions  exist  in  Natal,  but  the  citrus  species  here  is  Ps.  filamentosus 
Ckll.,  while  the  most  common  species  in  gardens  in  Durban  is  Ps.  virgahis 
Ckll ;  in  Pretoria  Ps.  citri  is  occasionally  extremely  abundant  on  oranges, 
but,  from  the  majority  of  citrus  orchards,  such  as  those  of  Rustenburg,  etc., 
the  species  is  apparently  absent ;  the  most  common  species  in  gardens  in 
Pretoria  is  Ps.  burner ae  Brain. ; 

8)  Ps.  filamentosus  Ckll.,  Bathurst,  Richmond,  Pietermaritzburg 
{Citrus),  Pretoria  [Grevillea  ); 

9)  Ps.  nipae  Mask,  Cape  Town,  Giaaff  Reinet,  Port  Elizabeth,  Ui- 
tenhage,  Durban,  Pietermaritzburg,  Johannesburg  and  Pretoria  ;  found 
only  on  palms  in  greenhouses,  except  at  Durban,  where  it  is  occasionally 
found  out  of  doors  ; 

10)  Ps.  sacchari  Ckll.,  Zululand,  Natal  Coast  and  Tzeneen  (Transvaal), 

11)  Ps.  virgatus  Ckll.,  Durban,  Pietermaritzburg  and  Pretoria  (ex 
Durban)  ; 

12)  Tylococcus  insolitus  (Green),  East  London,  Kingwilliamstown, 
and  Pietermaritzburg  ; 


(1)  See  also  No.  242   o!   ll.is  Rtvicw.  (E4.) 
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13)  Enococcus  araucariae  Mask.,  common  in  the  Cape  and  Natal,  and 
occasionally  found  in  Johannesburg  and  Pretoria  ; 

14)  Asterolecanium    hamhusae,    Bdv.,   Natal  coast   and   midlands; 

15)  A.  variolosum  (Ratz.),  Cape  Peninsula,  Elsenbuig,  Grabouw, 
Paarl,  Simondium,  Irene,  Johannesburg,  Krugersdorp,  Newel  are  and  Ca- 
nada Junction  ; 

16)  CerococcHS  ornatits  Green,  found  on  one  occasion  only  on  stems 
of  Dovyalis  ca-ffra  and  Calodendnmi  capensis  at  Pietermaritzburg  ; 

17)  Coccus  cacti  Goeze,  in  the  Botanic  Gardens,  Cape  Town,  where 
it  was  introduced  many  years  ago  ; 

18)  C.  confiistis  capensis  Green,  may  usually  be  found  where  Opiintia 
monacantha  is  abundant,  e.  g.  in  the  Cape  Peninsula,  Albany  and  surround- 
ing districts,  and  occasionally  in  the  Orange  Free  State ; 

19)  C.  indicus  Green,  introduced  in  1913  by  the  Queeensland  Prickly 
Pear  Commission  to  destroy  Opiintia  monacantha  ;  it  is  now  well  established 
in  the  Cape  Peninsula,  Komgha,  Natal  and  Pretoria,  and  was  recently  re- 
ceived from  Mtunzini  (Zululand)  ; 

20)  Lecanium  hesperidum  I,.,  widely  distributed  and  common  ; 

21)  L.   elongatum  Sign.,   Johannesburg  and  Pretoria  ; 

22)  Saissetia  hemisphaerica  (Targ.),  Cape  Town,  Grahamstown,  Dur- 
ban, Pietermaritzburg,  Pretoria  and  Johannesburg  (pot  plants)  ; 

23)  S.  7ug'/a  Nietn.  (S.  nigrella  King),  Bayville,  C.  P.  and  Natal 
Coast  (on  Ficiis  spp.  only)  ; 

24)  S.  oleae  Bern.,  Cape  Peninsula,  Ceres,  Port  Elizabeth,  Queens- 
town,  SteMenbosch,  Uitenhage,  Fort  Beaufort,  Durban,  Pietermaritz- 
burg and  Pretoria  ; 

25)  Protopulvinaria  pyriformis  Ckll.,  Durban,  Pietermaritzburg 
(ex  Durban)  ; 

26)  Aspidiotus  destructor  Sign.,  Durban  and  Inchanga  (uncommon)  ; 

27)  Aspidiotus  fimhriatiis  var.  capensis  Newst.,  Port  Elizabeth  (on 
Cycas  only) ; 

28)  A.  (Diaspidiotus)  forhesi  Johns.,  Cradook,  Pietermaritzburg, 
Potchefstroom  and   Bethlehem  ; 

29)  A.  hederae  (Vail.)  Sign.,  widely  distributed  throughout  the  Union 
and  common  ; 

30)  A.  (Hemiberlesea)  lataniae  Sign.,  generally  distributed  ; 

31)  A.  (Hemiherl.)  rapax  Comst.,  Johannesburg,  Louis  Trichardt 
and  Pretoria  ; 

32)  A'.  {Diaspidiotus)  perniciosus  Comst.,  in  most  centres  an  attempt 
has  been  made  to  eradicate  this  insect  as  soon  as  discovered  ;  it  has  been 
reported  from  :  —  Estcourt,  Frere,  Hilton  Road,  Ladysmith,  Moorleigh, 
Newcastle,  Pietermaritzburg,  Utrecht,  Vryheid,  Weenen,  Winterton,  Dun- 
dee and  Richmond,  in  Natal  ;  Amersfoort,  Benoni,  Bethal,  Boksburg, 
Boskop,  Bronkhorstspruit,  Cullinan,  Heidelberg,  Johannesburg,  Middel- 
burg,  Nylstroom,  Pretoria,  Rayton,  Scheerpoort,  Standerton  and  Wit- 
bank,  in  the  Transvaal ;  Kroonstad  and  Viljoen's  Drift,  in  the  Orange  Free 
State; 
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33)  A.  transparens  Green,  Natal  Coast  ; 

34)  A.  iSelenaspidus)  articulatus  Morgan,  Durban  and  Pietermaritz- 
burg  ;  an  uncommon  scale;  the  most  common  species  oi  Selenaspidtis  is 
S.  silvaticus  lydgr.  ; 

35)  Chrysomphalus  aiirantii  Mask.,  widely  distributed  thronghout 
the  Union  ; 

36)  Chrys.  dictyospermi  Morgan,  Cape  Town,  East  Ivondon,  Kimber- 
ley,  Kingwilliamstown,  Durban,  Pietermaritzburg,  Barberton,  Johannesburg, 
Nelspruit  and  Pretoria ;  this  species  is  common  only  in  greenhouses,  and 
though  it  has  been  found  on  rose  and  peach,  it  has  not  yet  been  recorded 
on  citrus" in  the  Union  ; 

37)  Chrys.  ficus  Ashmead,  common  in  orchards  on  the  Natal  Coast 
and  in  a  few  districts  in  the  Transvaal  (Warmbaths,  Rustenburg  and  Nels- 
pruit) ;  a  greenhouse  pest  along  the  Cape  and  Natal  Coasts,  and  also  at 
Queenstown,  Pietermaritzburg,   Johannesburg  and  Pretoria  ; 

38)  Chrys.  rossi  Mask.,  Cape  Town  (reported  but  not  well  established 
here).  East  London,  Grahamstown,  Queenstown  (as  for  Cape  Town),  Est- 
court,  Dundee,  Durban,  Pietermaritzburg,  Johannesburg,  Pretoria,  Kru- 
gersdorp,  Pietersburg,  Bloemfontein  ; 

38^)  Chrys.  rossi  var.  greem  n.  var.,  East  London  and  Durban  on 
native  trees  (uncommon) ; 

39)  Morganella  maskelli  (Ckll.),  established  at  Durban  on  a  number 
of  different  host  plants ;  reported  from  Pietermaritzburg ;  on  citrus  at 
Hillary  ; 

40  ■Diaspis  boisduvali  Sign.,  Durban,  Pietermaritzburg  and  Pretoria 
(uncommon)  ; 

41)  D.  bromeliae  (Kern),  Natal  Coast,  Kingwilliamstown  and  Pre- 
toria ;  uncommon,  chiefly  in  greenhouses  ; 

42)  D.  echinocacti  (Bouche),  GraafE  Reinet  and  Pearston,  C.  P.  and 
other  places  in  the  Karroo  ; 

43)  D.  {Aidacapsis)  pentagona  Targ.,  common  in  the  Western  Pro- 
vince of  the  Cape  anddn  most  of  the  other  large  towns  in  the  Union  ; 

44)  Psendaonidia  trilohitiformis  Green  ;  Hillary  (Durban)  on  Litchi 
{Nephelium  Lit-chi)  (probably  ex  Mauritius)-; 

45)  Parlaforia  pergandei  Comst.,  Cape  Town,  Grahamstown,  Port 
Elizabeth,  Durban,  Johannesburg  and  Pretoria  (in  greenhouses)  ; 

46)  P.  proteus  Curt.,  Durban  (in  greenhouses,  uncommon)  ; 

47)  P.  zizyphi  Lucas,  in  several  orchards  near  Durban ;  not  common ; 

48)  Chionaspis  simplex  Green,  var.,  Durban  (on  bamboo)  ; 

49)  Pinnaspis  aspidistrae  Sign.,  common  in  greenhouses  ; 

50)  Fiorinia  fioriniae  Targ.,  Cape  Town,  Graaf  Reinet,  Grahamstown, 
Port  Elizabeth,  Uitenhage,  Durban,  Hillaiy,  Inchanga,  Johannesburg 
(ex  coast)  ;  in  greenhouses  ; 

51)  Hoii)ardia  bidavis  Comst.,  Durban  ; 

52)  H.  moorsi  Doane  and  Ferris,  Durban  Botanic  Gardens  ; 

53)  Lepidosaphes  pinniformis  Bouche,  Cape  Peninsula,  Port  Eliza- 
beth, Uitenhage,.  Stellenbosch,  Somerset    West,  Bathurst.    East    London 
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District,  Natal  Coast,  Cape  Town,  Greytown,  Piet  Retief,  Pietermaritz- 
btirg,  Barberton,  Nelspruit  (in  citrus  orchards) ;  Cape  Town,  Durban,  Pie- 
•  termaritzburg,  Uitenhage,  Johannesburg  (in  greenhouses,  chiefly  on  croton 
[Codiaeum]  and   Murraya)  ; 

54)  L.  gloveri  Packard,  Port  St.  Johns  and  in  four  orchards  of  the 
Cape  Peninsula,  Stanger  and  Warmbaths  ; 

55)  Ischnaspis  longirostris  Sign.,  East  London,  Port  Elizabeth, 
Durban,  Hillary  (Pretoria  and  Johannesburg,  probably  ex  Durban),  oc- 
curs on  a  number  of  ornamental  plants  ;  at  Warmbaths  on  citrus. 

245  -  The  Fluted  Scale  {leery a  purchasf).  —  Speyer,  E.  R.,  in  Department  of  Agri- 
culture, Ceylon,   Leaflet  No.    3.     Colombo,  Ceylon,  March,  1917. 

So  far  as  is  known  India  is  still  free  from  attacks  of  this  dre;aded  insect. 
The  island  of  Ceylon  was  also  considered  to  be  immune  till,  in  December, 
1 91 5,  the  insect  was  discovered  on  Acacia  decurrens  on  an  estate  in  the  Agra- 
patnas  (Central  Province).  It  was,  immediately  after,  reported  from  another 
estate  in  the  same  district,  again  on  A.  decurrens;  and  was  found  at  Perade- 
niya  on  numerous  specimens  of  Casnarina,  one  of  which  was  seriously 
a.ttacked.  In  August,  1916,  an  Acacia  forest  in  Ambawela  was  attacked  by 
large  numbers,  which,  in  October,  were  exceeded  on  the  estates  in  the 
Agrapatnas.  The  insect  was  also  found  on  A.  dealhata.  It  was  next  noticed 
that  acacia  plants  served  as  hosts  to  the  scale  in  the  districts  of  Galaha 
and  Upper  Hewaheta,  and  two  females  were  found  on  a  citrus  in  the  first 
of  these  districts.  Reports  from  Kandy  show  that,  though  other  plants 
may  be  attacked,  acacia  is  the  centre  of  infection. 

Apart  from  the  damage  which  may  be  done  to  fruit  trees  and  the  tempo- 
rary weakening  of  the  acacias,  as  a  result  of  the  holes  made  by  the  insect, 
there  are  other  plants  in  the  island  which  it  is  important  to  protect  from  its 
attacks. 

Although  controlled  by  a  fungus,  Cephalosporium,  during  the  north-east 
monsoon  in  the  districts  of  Ambawela,  Hewaheta  and  Galaha,  and,  it  seems, 
before  this  monsoon  in  the  Agrapatnas,  the  insect  increases  very  greatly 
during  the  other  periods.  There  are  native  lady-birds  which  feed  on  the 
scale  at  Paradeniya  and  at  Ambawela,  but,  at  present,  they  are  few  in  num- 
ber. The  chances  of  its  spontaneous  natural  extermination  are  small,  and 
for  some  time  yet  an  increase  is  to  be  expected. 

To  control  the  pest  before  it  touches  economic  products,  a  full  knowledge 
of  its  distribution  is  urgently  required.  It  may  still  be  sufficiently  localised 
for  radical  extermination  to  be  possible.  If  it  be  more  widely  distributed, 
radical  extermination  might  be  used  in  the  worst  centres,  while  lady-birds 
imported  from  South  Africa  or  Australia  could  be  distributed  to  all  outly- 
ing localities  with  a  view,  at  least,  of  keeping  the  scale  within  bounds. 

246  -   Observations    on    Lepidiota    frenchi   Black,  A    Sugar    Cane  Pest    in 

Queensland   (i).  —    Jarvis,  Udmund,  in  Qneemland  Bureau  of  Su!;ar  Experiment  Sta- 
tions, Division  of  Entotnology,  Bulletin  No.   5,  pp.   1-14,   i   pi.   Brisbane,   1917- 

Although  rather  less  injurious  to  sugar  cane  than  the  grey-back 
cockchafer  {Lepidiota  albohirta  Water)  (2),  L.  frenchi  Black  may,  from  an 
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(1)  See  also  B.  August,  IQ15,  No.  874  ;  R.    Sept.,  1916,    No.    1048. 
R.  Dec,  1916,  No.  1343.  (Ed.) 


(2)    See  also 
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economic  point  of  view,   be  considered  as  holding  second  place  among 
the  Scarabaeidae  which  attack  this  crop  in  northern  Queensland. 

The  coleopteron,  which  normally  lives  at  the  expense  of  the  root 
system  of  the  native  cereals  and  other  herbaceous  plants,  shows  a  marked 
preference  for  sugar  caiie.  An  invasion  of  the  insect,  the  importance  of  which 
is  worthy  of  note,  was  reported  at  Meringa  (District  of  Cairns)  in  April, 
1917.  While  ploughing  red  volcanic  soil  there  were  collected  from  50 
chains  of  furrow,  within  a  few  hours  only,  186  larvae  of  the  second  stage, 
representing  2  418  larvae  per  acre,  i.  e.  an  average  of  0.85  per  stool  of  cane. 
•  Considering  the  affinitybetween  L.  franchi  and  L.  alhohirta,  the  excessive 
abundance  of  the  insect  in  question,  its  varied  diet,  its  frequent  appearance 
in  sugar  cane  plantations  and  its  preference  for  this  plant,  the  author  has 
collected  in  his  paper  the  observations  made  up  to  the  present  on  the  life 
cycle  of  the  insect  and  its  habits. 

247  -  Common  Pests  of  Fruit  Trees  in  Ontario,  Canada.  —  Caesar,  lawson,  in 

Ontario  Department  of  Agriculture,  Ontario  Agricultural  College,  Bulletin  250,  pp.  1-55, 
figs.     Toronto,  Ontario,  July,  1917., 

No  attempt  is  made  in  this  bulletin  to  discuss  all  the  insect  pests  of 
fruit  trees,  but  only  the  most  common  and  the  most  to  be  dreaded  econo- 
mically. The  description  of  each  insect  is  followed  by  information  concern- 
ing its  biology  and  the  most  efficacious  means  of  control. 

Apple  tree.  —  Codling  moth  {Carpocapsa  pomonella  ly.)  ;  lycsser  apple- 
worm  {Enarmonia  pyttnivora  Walsh)  ;  Apple  maggot  {Rhagoletis  pomonella 
Walsh)  ;  Fruit-tree  leaf -roller  (Tortrix  argyrospila  Walker  ;    San  Jose  scale 
{Aspidiotus  pernicios'iis  Comstock)  ;  Oyster-shell  scale  [Lepidosaphes  iilmi 
Bouche)  ;   European  grain  aphis  {Aphis  avenae)  ;   Rosy  aphis   [A.   \sorhi] 
malifoliae)  ;  Apple  leaf -aphis  {A.  pomi)  ;  Woolly  aphis  {Eriosoma  lanigera 
Hausmann)  ;  Mirids  or  leaf-bugs  {Heterocordylus  nialinus    Renter,  Lygi- 
dea  mendax  Renter,  Neurocolpiis  nubilus  Say  and  Paracalocoris  colon  Say)  ; 
Apple  tent-caterpillar    {Malacosoma   americana   Fabricius)  ;    Forest  tent- 
caterpillar  {M.  disstria  Hubner)  ;  Fall  canker-worm    {Alsophila   ponietaria 
Harris)  ;  Spring  canker-worm  {Paleacrita  vernata  Pack)  ;  Bud-moth  {Tme- 
tocera    ocellana    Schiffermiiller)  ;  Cigar  case-bearer  {Coleophora   fletcJierella 
Fernald);  Pistol  case-bearer  (C.  malivorella  Riley);  Green  fruit-worms  {Xylina 
spp.)  ;  White-marked  tussock-moth  [Hemerocampa  leucostigma  Smith  and 
Abbott)  ;  Fall  web-worm  {Hyphantria   cimea  Drury)  ;  Bwltalo  tree-hopper 
{Ceresa  huhalus  Fabricius) ;  Round-headed  apple-tree  barer  {Saperda  Candida 
Fab.);  Plum  curculio  {Conolrachelus  nenuphar  Herbst.);  Red  spider  (r^/rawy- 
chus  pilosus  {\T.  mylilaspidis  Riley  ?])  Fruit-tree  bark-beetle   or  shot -hole 
borer  {Eccoptogaster  nigulosus  Ratzeburg). 

Pear  tree.  —  Pear  psylla  [Psylla  pyricola  Forester)  ;  Pear  slug  {Eno- 
campoides  limacina  Retzius)  ;  Pear-leaf  blister-mite  (Eriophyes  pyri  Pa- 
genstecher)  ;  Carpocapsa  pomonella  ;  Xylina  spp.  ;  Tmetocera  ocellana  ; 
Coleophora  fletcherella ;  Tortrix  argyrospila ;  Hemerocampa  leucostigma ; 
Hyphantria  cunea  ;  Malacosoma  americana  ;  M.  disstria ;  Aspidiotus  per- 
niciosus  ;  Lepidosaphes  ulmi  ;  Eccoptogaster  rugulosus. 
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Pi,UM  TREE.  —  Conotrachelus  nennphar  ;  Tetranychus  pilosus  {T.  my- 
Hlaspidis  ?)  ;  Xylina  sp.  ;  Tnietocera  oceUana ;  Coleophora  fletcherella ; 
Tortrix  argyrospila  ;  Alsophila  pometaria  ;  Paleacrita  vernata  ;  Hemerocampa 
hucostigma  ;  Malacosoma  americana  ;  M.  disstria  ;  Ceresa  hubalus  ;  Aspi- 
diotus  perniciosus  ;  Lepidosaphes  idnii. 

Cherry  tree.  —  Cherry  fruit-flies  {Rhagoletis  cingulata  Loew  and  R. 
fausta  O.sten  Sacken)  ;  Cherry  aphis  {Myzus  cerasi  Fabricius);  Eccoptogaster 
rngulosus  ;  Tmetocera  ocellana ;  Tortrix  argyrospila  ;  Alsophila  pometaria; 
Paleacrita  vernata  ;  Malacosoma  americana  ;  Ceresa  huhahis  ;  Aspidiotus 
perniciosus  ;  Eriocampoides  limacina  ;  Conotrachelus  nenuphar 

Peach  tree.  —  Peach-tree  borer  {Sanninoidea  exitiosa  Say)  ;  Sesia 
pictipes  Grote  and  Robinson  ;  Xylina  spp.;  Tmetocera  ocellana;  Malacosoma 
americana  ;  M.  disstria  ;  Aspidiotus  perniciosus  ;  Conotrachelus  nenuphar; 
Eccoptogaster     rugulosus. 

248  -  Three-Lined Fig-Tree  Borer. —  horxon,  j.  r.,  in  the  journal  of   A^^ricuitunii 

Research,  Vol.  XI,  No.   8,   pp.    371-382,   pi.    35-37.     "Washington,  D.  C,  November  19, 
igi7. 

The  adult  three-lined  fig-tree  borer  {Ptychodes  thlineatus  L.)  does  con- 
siderable damage  to  fig-trees  {Ficus  Carica)  in  the  south  of  the  United  States 
from  Florida  to  Houston,  Texas,  and  from  South  Carolina  to  the  Gulf.  It  has 
also  been  reported  from  parts  of  Mexico,  British  Honduras,  Nicaragua, 
I  Costa  Rica,  Guatemala,  Panama,  the  West  Indies,  Columbia,  Venezuela, 
and  Tahiti. 

The  adult  causes  some  injury  by  feeding  on  the  fruit,  leaves  and  bark 
of  the  trees,  and  by  ovipositing  in  the  bark,  but  the  greatest  amount  of.  dam- 
age is  done  by  the  larva.  The  larva  mines  into  the  larger  branches  and 
*  trunks  of  the  trees  and  feeds  upon  the  wood  for  a  period  varying  from  three 
months  to  a  year.  The  insect  lives  both  in  dry  and  in  green  wood,  and  spe- 
cimens have  lived  for  two  or  three  weeks  in  wood  other  than  fig.  It  appears 
to  prefer  partly  dead  wood  which  has  lost  some  of  its  sap  to  healthy  green 
wood,  and,  therefore,  chiefly  attacks  trees  or  branches  which  are  injured 
or  diseased. 

A  detailed  description  of  the  life-cycle  and  habits  of  the  borer  is 
given. 

As  the  adult  does  not,  as  a  rule,  lay  its  eggs  in  the  perfectly  sound  limbs 
or  trunks  of  the  healthy  trees,  it  is  most  important  to  keep  the  trees  in  the 
healthiest  condition  possible.  The  larger  branches  and  trunk  are  the  parts 
particularly  sasceptible  to  attack.  Bruising  the  bark,  breaking  the  limbs, 
and  all  kinds  of  disease  should  be  carefully  guarded  against.  If  a  branch 
be  accidentally  broken  it  should  be  cut  off  at  its  base  immediately  and  the 
wound  painted  several  times  with  a  mixture  of  coal-tar  and  creosote.  Infest- 
ed branches  should  be  cut  off  and  burnt,  as  the  borers  will  complete  their 
development  even  in  perfectly  dead  wound,  and,  later,  attack  other  trees. 
Prunings  should  be  destroyed  and  never  left  in  or  near  the  orchard.  Frozen 
branches  should  be  cut  off,  diseased  or  bruised  bark  removed,  and  the  wounds 
suitably  painted. 

Trees  heavily  infested  in  the  bark,  which  can  no  longer   be    saved. 
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should  be  cut  down,  and  every  scrap  burnt.  The  same  should  be  done  with 
badly  damaged  or  dying  trees,  and  the  shoots  which  spring  up  "from  the 
roots  of  old  fig  trees. 

In  certain  cas*s  the  eggs  may  be  dug  out  with  a  knife  of  an  awl ;  in 
this  case  it  is  necessay  to  be  able  to  recognise  the  egg  punctures  and  eggs. 
In  small  orchards  oviposting  may  be  largely  prevented  by  protecting  the 
trunk  and  larger  branches  with  wire-netting,  which  should  be  left  on  all  the 
year.  In  some  cases  the  borers  may  be  killed  by  injecting  carbon  bisulphide 
into  the  tunnels  and  plugging  the  openings  with  putty,  but  this  method 
is  impracticable  when  infestation  is  severe  and  well  advanced. 

249  -  Oscinosoma  discretum,  a  Dipteron  Observed  in  the  Fruit  of  Wild  Figs,  in 
Italy. —  SiLVESTRi,  F.,  in  BoUcttino  del  Laboratorio  di  Zoologia  generale  e  agraria  delta 
R.  Scuola  superiore  d'AqricoUiira  in  Portici,  Vol.  XII,  pp.  147-154,  figs.  I-IX.  Por- 
tici,  1917. 

While  studying  another  dipteron  —  Lonchaea  arisfella  Beck.  —  the 
author  frequently  found  in  the  flowers  of  the  wild  fig  tree,  eggs  and  larvae  of 
Oscinosoma  discyetitm  Bezzi  in  litt.  (fam.  Chloropidae).  He  describes  the 
life  history  of  this  species,  observed  hitherto  near  Portici  and  Resina  (pro- 
vince of  Naples),  so  that  it  may  be  distinguished  from  L.  aristella  and  the 
larvae  of  other  diptera  attacking, the  fruit  of  the  -wild  fig. 

The  insect  lays  its  eggs  under  the  scales  of  the  eye  of  the  ripe  flowers 
and,  though  rarely,  in  the  ripe  second-figs,  by  placing  them  horizontally  as 
does  L.  arist  Ua.  In  one  fruit  may  be  found  numerous  eggs  —  more  than 
100  —  of  0.  discretum  alone  or  together  with  those  of  L.  aristella.  The 
newly-hatched  larvae  penetrate  to  the  inside  of  the  fruit  and  feed  on  the 
remains  of  the  decomposing  flovv'ers  and  on  the  parenchyma  of  the  wall  of 
the  fruit  itself.  When  fully  developed  they  leave  the  flower,  whic  has  usually 
fallen  to  the  ground  and  pupate  a  few  inches  below  the  surface.  I^ike 
L.  aristella  this  species  takes  about  20  days  to  develop  from  the  egg  to 
the  adult  stage. 

Although  the  eggs  and  larvae  of  0.  discretum  were  abundant  in  tbe  ripe 
flowers  in  June  and  July,  191 7,  and  all  the  pupae  produced  perfect  insects 
at  the  end  of  July  or  beginning  of  August,  neither  the  eggs  nor  larvae  of 
the  species  were  found  in  many  figs  of  the  wild  tree,  during  the  rest  of  Au- 
gust. It  was  only  on  the  4th.  September  that  the  aiithor  found  a  few  eggs 
of  0.  discretum  in  ripe  second  figs  picked  near  Resina,  whereas,  in  the  same 
second  figs,  larvae  of  L.  aristella  were  present  in  enormous  quantities.  So 
far,  the  author  has  never  found  -eggs  of  0.  discretum  in  figs  of  the  good 
varieties,  and,  having  found  the  eggs  and  larvae  of  the  dipteron  only  in 
the  flowers  and  ripe  second  figs,  he  doubts  whether  this  variety  lives  nor- 
mally in  any  other  way.  This  must  be  settled  by  later  studies ;  for  the 
moment  it  is  certain  that  0.  discrettini  exists  in  abundance  in  the  ripe  flowers 
in  June  and  July. 
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The  Editor's  notes  are  marked  (Ed.). 
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GENERAL  INFORMATION. 
250  -  The  Agricultural  Wealth  of  the  New  Hebrides.  —  IvArgeau,  t.  (President  of 

the  French  Agricultural  Syndicate  of  the  New-Hebrides),  in  the  Revue  agricole,  Or- 
gane  de  la  Cluimbre  d' Agriculture  de  la  Nouvelle  Caledonie,  No.  54,  pp.  31-52.  Noumea, 

1917. 

The  chief  crops  of  the  New  Hebrides  are  coffee,  cacao,  copra,  cotton  and 
maize.  Under  present  conditions  these  are  the  only  remunerative  ones. 
Kola,  vanilla,  pepper,  spices  of  all  kinds,  manioc,  the  most  varied  textiles,  rice, 
sorghum,  banana,  etc.,  yield  as  good  crops  as  elsewhere,  but  the  quality  of 
the  labour  and  economic  reasons,  do  not,  for  the  moment,  allow  these 
to  be  grown  advantageously^ 

This,  however,  does  not  apply  to  coffee  of  which  the  hardy  species  re- 
cently imported  from  the  Congo  through  the  Botanical  Garden  of  Java, 
give  great  promise. 

Cacao,  of  which  large  plantations  were  formed  when  hemileia  made 
its  appearance  in  1913,  has  given  remarkable  results.  The  cacao  of  the  New 
Hebrides  is  in  no  way  inferior  in  theobromine  and  butter  content  to  any  of 
the  best  varieties  on  the  European  markets. 

For  the  moment  copra  holds  the  first  place  in  commercial  value  among 
the  products  sent  from  the  New  Hebrides. 

Cotton  gives  excellent  results  both  in  quality  and  yield,  but  growers 
seem  to  be  taking  less  and  less  interest  in  this  crop  which  requires  much 
labour  for  picking.  Certain  estates  which  were  under  favourable  conditions 
in  this  respect  have  made  very  large  profits. 

Maize,  although  satisfactory,  will  never  be  grown  to  any  but  a  limited 
extent  on  account  of  heavy  freight  and  the  few  markets  available. 

Sandal-wood  grows  wild  in  certain  parts  of  the  islands.  For  four  years 
it  has  been  subjected  to  intensive  cutting,  which,  in  view  of  the  impossi- 
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bility  of  regulation,  shows  it  will  be  ruined  before  long.     There  are  other 
valuable  woods  which  are  not  exploited  owing  to  lack  of  labour  and  capital. 
The  following  table  shows  the  comparative    value  of  the  agricultural 
products  exported  from  the  New  Hebrides  from  1914-1916. 


1914 


1915 


1916 


Cocao 

Coffee 

Copra 

Cotton 

Maize 

Sandal-wocd   . 

Total. 


lbs. 

97231 

331  841 

7  349  185 

I  524  036 

I  025  2S5 

225  S69 


s.    d. 


lbs. 


lbs. 


3I07I7-  5 
10742.  5.10 
66085.10.  8 

^370 f-  4-  3 
22-593.11.  9 

2843.  9-   o 


173652 

833  8S1 

9  017252 

3  486  131 

3  333  965 

236  339 


5621.  8.   2 

26994.   4.   7 

810S2.13.1 1 

3r347-i7-   5 

8994-  8.  4 

2989.16.  o 


9504774 

3  594079 

3  184332 

862  302 

412  736 

301  790 


119076.14.11 


—    I570.3J.  8.  5 


19063.17.  5 
19231.  S.  7 
82600.  8.  3 
34730.  7.10 
75S2.  8.  9 
I  4345-IO-  2 

167554.  I.  0 


Altnost  all  the  exports  rise  from  year  to  year,  and  there  will  be  a  consi- 
derable   increase   in    1917. 

It  should  be  noted  that  all  these"  results  were  obtained  in  spite  of  the 
lack  of  agricultural  instruction,  with  most  primitive  tools  and  without  the 
aid  of  agriculturists  and  chemists  as  is  the  case  in  other  countries.  Under 
present  conditions,  if  there  is  sufficient  labour,  it  may  be  estimated  that,  in 
1920,  the  products  will  amount  to :  —  i  500  metric  tons  of  cacao,  6  000  of 
copra,  I  000  of  coffee,  3  000  of  cotton  and  2  000  of  maize,  without  count- 
ing other  produce,  such  as  shells  and  costly  woods. 

251  -  Oambusia  af finis,  a  Small  Fish   Very   Useful  for  the  Destruction   of 

Mosquito  Larvae.  —  R-WERET-Wattel,  C,  in  the  Bulletin  de  la  Societe  Nationale 
d'Acclimatation  de  France,  YearLXIV,  Xo.  12,  pp.  4^5-451.  Paris,  December,  1917- 

Gambusia  affinis  Baird  and  Girard  is  a  very  small  fish  (the  largest  speci- 
mens rarely  attain  a  length  of  5  cm.)  belonging  to  the  family  Cyprino- 
dontidae,  which  closely  resemble  Cyprinidae  in  outward  appearance,  but 
are  differentiated  by  several  characters,  notably  the  presence  of  teeth  ; 
many  of  them  are  ovoviviparous,  as  is  the  genus  Gambusia  (i). 

The  Gambusias  are  of  no  value  as  food,  but  are  of  great  utility  as  their 
food  consists  almost  wholely  in  mosquito  larvae,  of  whichthey  destroy  great 
numbers.  They  are  the  best  fish  as  destroyers  of  mosquitoes  as  they  live 
at  the  surface  of  the  water  (whence  the  name  of  "  top  minnows  ",  given  in 
the  United  States)  and  they  can  live  in  water  so  shallow  as  to  be  uninhabi- 
table for  other  species  ;  large  numbers  of  this  fish  are  often  found  in  ponds 
where  the  mud  is,  at  times,  only  covered  by  3  cm.  of  water. 

The  fish  breed  easily,  on  account  of  their  hardiness  and  the  fact  that, 
as  the5^  are  born  in  an  advanced  state  of  development,  they  are  less  exposed 
to  various  dangers.  Experiments  made  in  New'  Jersey  have  shown  that 
not  only  are  they  easy  to  breed,  but  they  constitute  a  hitherto  neglected 
means  for  controlling  mosquitoes  wherever  the  water  is  sufficiently  warm. 


(i)  The  name  of  Gambusia  is  derived  from  "  Gambusina  ",  a  Cuban  word  meaning  a  very 
small  or  worthless  object.  {Author), 
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252  -  The  Digestibility  of  the  Dasheeii.  —  i.angworthy,  c.  r.  andHoLMEs,  a.  D.,m  r-.  s. 

Jjepartmcnt  oi  Agriculture,  Bulletin  No.  612,  pp.  11.     ^^'ashington,  November  8,1517. 

The  dasheen  and  other  varieties  of  the  taro  {Colocasia  esculenta)  was 
till  recently  very  little  known  in  the  United  States,  but  of  late  the  Depart- 
ment of  Agriculture  has  given  much  attention  to  the  selection  of  varieties 
suited  to  warm  districts  where  the  potato  does  not  do  well. 

The  edible  part  consists  of  a  large  central  root,  which  may  weigh  from 
I  to  5  lbs.,  or  even  more,  and  by  numerous  small  tubers  about  the  size  of 
sweet  potatoes.  The  dasheen  may  be  cooked  in  several  ways,  like  the  potato, 
and  has  a  pleasant  flavour.  As  the  literature  on  the  subject  gives  no  informa- 
tion on  the  digestibility  of  this  food,  the  Department  of  Agriculture  car- 
ried out  feeding  experiments  on  strong,  healthy  men  on  a  simple,  but  mixed 
diet.     The  results  were  :  — 

Digestibility  of  the  Dasheen. 


Protein 


Fat 


Carbo- 
hydrates 


Ash 


ITuripe  Tcots  and  tubers  (average  of  6  expe- 
riments)  

Ripe  roots  and  tubers  (average  of  10  expe- 
riments).     ■ 


79.9  %   I     96.2  % 


80.8 


96.1 


97-5% 


97-6  % 


79.4  % 
78.4 


The  average  amount  of  food  eaten  daily  per  subject  in  all  the  experi- 
ments was  1733.4  gm.,  giving  1313.6  gm.  of  water,  41.2  gm.  of  protein, 
129.4  gm.  of  fat,  230.6  gm.  of  carbohydrates  and  18.6  gm.  of  ash.  The 
amount  of  dasheen  eaten  per  man  per  day  varied  from  376  gm.  to  731  gm. 
with  an  average  of  547  gm.  In  no  case  did  such  large  quantities  of 
dasheen  cause  physiological  disturbances.  The  results  show  that  the  carbo- 
hydrates of  dasheen,  which  form  one  of  its  principal  constituents,  have  a 
digestibility  which  may  be  compared  with  that  of  the  potato  (99.0  %  accord- 
ing to  Bryant  and  Mileer,  92.4  %  according  to  RubnER,  99.6  %  accord- 
ing to  CosTANTiNiDi) .  There  is  no  perceptible  difference  between  the  digesti- 
bility of  ripe  and  unripe  dasheen.  In  conclusion,  it  may  be  said  that  da- 
sheen forms  an  excellent  food. 

253  -  Hygienic  Disadvantages  of  Using  Lime  in  Breadmaking.  —See  No.  344  of 

this  Review. 

254  -  Studies  and  Investigations  of  the  Imperial  Institute,  London  (i).  —  Bulletin  of  the 

Imperial  Institute,  Vol.  XV,  No.  2,  pp.   177-184,    198-270.     Eondon,   April-June,    1917. 

Production  and  uses  of  rice.  —  An  article  on  the  cultivation  and 
preparation  of  rice  was  published  in  previous  numbers"  of  the  Bitlletin  of  the 
Imperial  Institute  (Vol.  XI,  p.  634,  1913  ;  Vol.  XII,  p.  85,  1914),  in  which 
the  varieties  of  rice,  methods  of  cultivation  and  preparation,  pests  and  di- 
seases, were  described  and  an  account  given  of  the  production  of  this  cereal 
in  the  British  Empire.     The  article  under  review  deals  with  the  production 


(i)  See  also  R.  Januarj-,  1918,  No.  5.  [Ed.) 
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and  commercial  movement  of  rice,  especially  in  the  British  Empire,  and 
the  nse  of  rice  and  its  deriyatives. 

The  production  of  rice,  as  sliown  by  official  estimates,  for  nearly  all 
the  rice-growing  countries  is  given  in  the  appended  table.  The  chief  omis- 
sion is  China,  for  which  figures  are  not  available. 

World's  production  of  rice. 


Country 


Production 

(cleaned  r-ice) 

tons 


Country 


Production 

(cleaned  rice) 

tons 


India  * 

British  India  (1916-17)  .    .    .    . 

Native  States 

Ceylon  **  (1515) 

Malaya  ** 

Straits  Settlements.    .    .    .    .    . 

Federated  Malay  States  (191 3) 

Kelantan 

Perils 

British  North  Borneo  **  (191 4-1 5) 

Hong  Kong  ** 

Fiji  ** 

Egypt**  (1914-15) 

Uganda  **. 

Nyasaland  (19 16) 

British  Guiana  *  (191 5) 

Trinidad  ** 

Italy*  (1916) 

Spain  *  (1916) 

Bulgaria**  (1912) 

Greece  ** 

European  Russia  **  (1913)    .    .    . 
Transcaucasia  and  Russian  Tur- 
kestan **  (1914)  


34079 

000 

I  000  000 

172  000 

1 

35 

000 

46 

000 

35 

000 

7 

000 

9 

800 

15 

000 

9 

000 

366 

000 

100 

I 

300 

41 

000 

I 

700 

320 

000 

149 

000 

3 

000 

•  I 

200 

256 

170000 

Bokhara  and  Khiva  '-*'  .    ■ 

Persia  "  .    . 

Mesopotamia  * 

Siam  * 

!   Dutch  East  Indies  **.   .    . 
Java  and  Madura  (191 4)   . 
Sumatra,  etc.    ..... 

French  Indo-China  *   .    .    . 

Japan  (1916) 

Korea  *  (191 6)  .        ■    •    • 
Formosa  *  (1914) .    ■    ••    ■ 
Philippines**   (1915)  .    ■ 

Mad  igascsr  * 

United  States  ••*  (191 6)  .    . 

Mexico  **  {1914) 

Guatemala**  (191 6)    . 
Dutch  Guiana**  (1914).    ■ 
Ecuador**  (1917)    .    •    •    • 
Peru  **  (1915-16).    .... 

Brazil  * 

Argentina  **  (1916)     ■    •    . 


40  000 

250  000 

30  000 

2  500  000 


Approximate  World's  total    (for 
countries  listed) 


3  494 

750 

3500 

8177 

1758 

647 

491 

450 
520 

15 

7 

3 

15 

40 

250 

7 


000 
000 
000 
000 
000 
000 
000 
000 
600 
000 
500 
000 
000 
000 
000 
000 


5»  407  000 


*  Exporting  countries,  in  which  production  exceeds  consumption. 
**Importing  countries,  in  which  consumption  exceeds  production, 
which  category  the  countries  vsdthout  any  mark  belong. 


It  is  doubtful  to 


Tapioca  starch  from  Rhodesia.  —  Cassava  or  m^anioc  {Manih.ot 
tttilissima) ,  from  the  roots  of  which  tapioca  and  tapioca  starch  are  prepar- 
ed, has  been  grown  for  several  years  at  the  Agricultural  Experiment 
v5ta±ion,  vSalisbury,  Rhodesia.  The  plant  does  very  well  there.  The  roots 
when  fed  to  stock  produced  no  ill  effect.  Som.e  of  the  starch,  prepared 
experimentally  at  Salisbury  was  sent  to  the  Imperial  Instititte  to  be  exam- 
ined ;  it  gave  the  following  anal3^sis  :  — 

Moisture  14.4  %  ;  proteins  o.i  %  ;  fat  0.15  %  ;  starch  82.8  %  ;  ash  0.2  %  ;  fibre  and  mat- 
ter soluble  in  water,  nil. 

A  firm  of  importers  stated  it  to  be  of  good  quality  and  valued  it  at 
£  28  per  ton,  ex  quay  Liverpool.  Another  firm  considered  it  of  medium 
quality  and  valued  it  at  £  20  to  £  25,  per  ton,  delivered  in.Dundee. 
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The  IvIme  fruit  in  Nigeria.  —  The  lime  tree  {Citrus  medica  van  acida) 
occurs  in  most  parts  of  British  West  Africa,  and  in  some  places  has  become 
naturalised.  The  fruit  is  used  to  some  extent  locally  for  the  preparation 
of  lime  juice,  but  there  is  no  export  trade  in  either  the  fruit  or  its 
products. 

The  possibility  of  utilising  the  fruit  has  been  investigated  by  the  Govern- 
ment Chemist  at  lyagos,  who  sent  to  the  Imperial  Institute  for  examination 
fresh  fruit,  distilled  oil  of  limes,  and  a  sample  of  citrate  of  lime.  The  fruit 
was  found  rather  small  (i  ^/g  to  i  ^/g  inches  in  diameter),  but  sound  and 
of  good  quality.  There  is  a  very  small  demand  for  them  on  the  English 
market.     Analj'sis  showed  them  to  contain  :  — 

Percentage  of  juice  to  fruit 57.4 

Total  solids  in  juice 10.6  gm.  per  100  cc. 

Citric  acid  in  juice ' 8.2  gm.  per  100  cc. 

Purity  of  juice  (ratio  of  acid  to  total  solids)      .    .  77.0 

Percentage  of  citric  acid  in  entire  fruit    .....  4.4 

To  prepare  the  oil  with  the  ripe  fruit,  the  juice,  skin  and  pulp  are  di- 
stilled in  steam  separatel}^  and  the  disti'lates  mixed.  The  average  yield 
was  0.17  %  of  the  whole  fruit.  The  oil,  of  a  pleasant  odour  and  good 
quality,  was  similar  in  character  to  the  Italian  oil  distilled  from  Citn-s 
Limetta :  — 

specific  gravity  at  15"  C,  0.8946 ;  optical  rotation  at  20°  C,  -f-  34''4' ;  refractive  index 

at  21°  C,  1.4815. 

The  citrate  of  lime  was  prepared  from  the  concentrated  lime-juice  in 
the  ordinary  way.  The  yield  of  juice  varied  from  6  to  7  fluid  oz.  per  lb. 
of  fiuit,  and  the  yield  of  citrate  from  0.55  to  0.6  oz.  per  lb.  of  fruit.  The  sam- 
ple examined  contained  :  — 

Moisture  4.9  %  ;  citric  acid  70.6  %  ;  calcium  carbonate  i  %. 

It  was  stated  to  be  of  excellent  quality  and  certain  of  a  ready  sale. 

Pistachio  nuts  and  their  cultivation.  —  The  pistachio  tree  {Pi- 
stacia  vera,  I.inn.)  a  native  of  Syria  and  Persia,  is  cultivated  throughout 
the  sub-tropical  Mediterranean  region,  as  well  as  in  the  Caucasus  and  in 
several  parts  of  western  Asia.  Its  climatic  requirements  are  similar  to 
those  of  the  olive.  In  its  original  habitat  it  may  occur  at  altitudes  of  3  000 
feet.  It  prefers  light  soil,  but  will  grow  well  in  any  that  is  not  too  damp. 
It  is  resistant  to  wind  and  can  withstand  a  few  degrees  of  frost  in  winter, 
1>ut  requires  a  high  summer  temperature  in  order- to  fruit  plentifully.  It  is 
common!}^  held  to  yield  a  good  harvest  only  in  alternate  years.  It  gives 
the  best  results  in  Tunis,  and  especially  in  Sicily,  where,  in  view  of  the 
rapidity  of  its  grov^lh,  it  might  be  much  more  widely  cultivated  than  it  is. 
It  may  be  propagated  by  sowing,  grafting  or  budding.  P>udding  is  the 
most  commion  method,  as  by  this  means  the  tree  may  bear  fruit  after  2  or 
.  3  years.  Plants  grown  from  seed  only  bear  fruit  after  6  or  8  years,  and, 
as  the  tree  is  a  dioecious  Anacardiaceae,  it  is  impossible  to  foresee  whether 
it  will  be  productive  (female).  About  ^ /jg  of  the  plants  are  male.  Grafting 
is  carried  out  on  other  species  of  Pistacia,  giving  more  resistant  trees  which 
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do  well  where  P.  vera  from  seed  ^'vould  not  succeed  ;  thus,  grafted  on  P. 
Terehinthus  (grown  from  seed),  it  will  give  plants  that  will  bear  fruit  in 
Central  France.  Once  established,  the  pistachio  needs  little  attention, 
but  fertilisation  must  be  assured.  As  a  rule  one  male  tree  is  required  to 
every  4  or  6  female  trees,  and  the  distance  between  a  male  and  female  tree 
should  not  exceed  20  yards.  A  male  graft  may  be  grown  on  a  female  tree, 
or  buds  from  both  kinds  oi  trees  inserted  in  the  sam.e  stock. 

It-is  probable  that  the  cultivation  of  the  pistachio  could  be  consider- 
ably extended.  .  It  grows  readily  in  Cyprus,  where  it  is  commonly  budded 
or  grafted  on  P.  Terehinthus  and  P.  Lg«^isc/;s  but  does  not  produce  well  owing 
to  the  scarcity  of  male  plants.  In  the  East  the  fact  that  the  plant  is  dioe- 
cious is  not  sufficienth^  appreciated.  The  tree  could  probably  be  grown  in 
India,  and  its  cultivation  might  be  successful  in  the  southern  hemisphere, 
for  instance  in  Australia  and  South  Africa. 

Pistachio  nuts  are  an  important  article  of  commerce  ;  the  imports 
into  France  (mainly  from  Russia  and  Turkey)  in  1913,  were  4280  cwt., 
and  the  exports  were  3  517  cwt.,  i  Q82  of  which  went  to  the  United  States, 
the  total  value  being  £  42  888.     The  composition  of  the  kernel  is  :  — 

Water  7.4  %  ;  crude  proteins  22.7  %  ;  fat  51. i  %  ;  carbohj'drates  13.0  %  ;  cellulose  2.5  %' 
ash  3.3  %  ;  food  units  197.5. 

The  oil  extracted  from  the  kernels  has  the  following  constants :  — 

Specific  gravity  at  15"  C.  0.9185  ;  saponification  value  191.0-191.6  ;  iodine  value  86.S- 
87.8  %  ;  solidifying  point  of  fattj'  acids  13-14°  C. 

Wax  from  Ceroxylon  andicolimi.  —  This  palm  occurs  only  in  western 
tropical  South  America,  where  it  is  very  abundant.  The  wax,  obtained  from 
the  leaves,  is  used  in  Colombia  for  making  candles,  but  has  not  yet  been  ex- 
ported. A  sample  of  fine  powdered  wax  of  a  pale  straw  colour  examined  at  the 
Imperial  Institute,  and  the  wax  obtained  after  purification,  showed  the  fol- 
lowing composition  and  characters  :  — 

Moisture  1.5  %  ;  ash  0.6  %  ;  wax  92.0  %  ;  dirt  (matter  inscluble  in  carbon  tetra- 
chloride) 6.5  %  ;  specific  gravity  at  15°  C.  1.018  ;  acid  value  19.8  ;  saponification  value 
73.7-  104.4  ;  iodine  value  32.8  %  ;  melting  point  (open  tube  method)  93°  C. 

The  ])urified  wax  is  similar  in  character  to  carnauba  wax  {Copernicia 
cerifera),  which  is  obtained  chiefly  from  Brazil,  and  the  candelilla  wax 
{Euphorbia  sp.),  imported  from  Mexico,  but  has  a  higher  melting  point  (that 
of  the  two  others  is  840  C.  and  jo-yz^C  respectively).  It  would  be  readily 
saleable  at  about  the  same  price  as  these  two  waxes,  which  before  the 
war,  fetched  from  £  5  to  £  9  per  cwt.  in  the  United  Kingdom. 

The  wax  must  be  purified  before  export.  The  following  method  is 
recommended  by  the  Imperial  Institute.  The  crude  wax-dust  is  placed  in  a 
canvas  or  calico  bag  and  immersed  in  boiling  water,  the  bag  being  weighted 
to  keep  it  below  the  surface.  The  melted  wax  rises  to  the  surface,  where 
it  is  allowed  to  cool.  When  cold,  the  wax  is  powdered  and  dried.  It  is 
then  melted  at  a  gentle  heat  (not  more  than  110°  C.  and  not  longer  than 
necessary),  allowed  to  solidif}'-  and  the  lower  dark  layer  cut  away,  and 
either  sold  separately  or  repurified  with  the  next  batch. 
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255  -  Electrical  Stimulation  of  Crops.  •—  Hirks,  l.  and  davis,  o'  d.,  in  tjw.  jounuU  of 

Agriculture,  Ne-.i  /.ealand  Department  of  Agriculture,  1  mh.t^trie.  and  Commerce,  VoL  X\', 
No.  4,  pp.  I." 5-190,  2  fi2,s.     Welliimton,  October,   loi"- 

New  Zealand  possesses  large  supplies  of  hydro-electric  power  and  is 
in  a  particularly  favourable  position  to  apply  this  power  to  cultivation. 
Preliminan,^  experiments  have  been  made  at  Christchurch.  The  first  was 
carried  out  in  a  greenhouse  80  feet  X  30  feet  in  which  i  400  tomato-plants 
were  set  out.  The  house  was  fitted  with  lamps,  hung  2  feet  from  the  ground, 
which  were  kept  alight  from  g  p.  m.  till  5  a.  m.  As  the  plants  grew  the  lamps 
were  raised,  until  they  were  finalty  covered  by  the  tops  of  the  plants.  At 
the  beginning  of  the  experiments  the  steam-pipes  had  gone  out  of  order  and 
many  plants  had  been  injured  by  a  severe  frost  before  the  heating  appara- 
tus could  be  repaired.  The  plants  recovered  rapidly  and  gave  a  very-  heavy 
crop,  ripening  relatively  earlier  than  those  of  another  glasshouse,  where  the 
plants,  which  were  not  attacked  by  frost,  were  grown  under  similar  condi- 
tions but  without  lighting  at  night. 

A  second  experiment  was  carried  out  to  test  the  possibility  of  protect- 
ing fruit  trees  against  frost  by  means  of  250-watt  radiator  lamps  suspended 
in  the  centre  of  the  tree,  near  the  fork,  and  turned  on  during  the  nights  when 
frost  was  to  be  feared.  Three  rows  of  8  trees  each  were  used  for  the  experi- 
*ment,  one  of  pear-trees  and  two  of  mixed  apples.  The  radius  of  action  of 
the  heat  of  the  lamp  was  found  to  be  approximately  i  ft.  below  the  lamp, 
4  ft.  above  it,  and  3  ft.  all  round  it  horizontally.  There  were  many  frosts, 
two  of  which  were  very  severe.  Electric  heating  did  not  appear  to  have 
any  effect  on  the  pear-trees,  but  the  apple-trees  gave  a  heavier  crop  and  ri- 
.pened  fully  a  fortnight  earlier  than  those  which  were  not  heated  by  elec- 
tricity. 

The  cost  of  installing  electricity  for  stimulating  crops  in  glasshouses  is 
not  prohibitive,  working  out  at  about  10  to  20  %  of  the  actual  present  capi- 
tal and  interest  and  depreciation  cost  of  the  glasshouse.  The  use  of  electri- 
city for  stimulating  plant  growth  would  be  very  valuable,  especially  for 
early  crops. 

CROPS  AND  CULTIVATION. 
256  -  The  Problem  of  Agricultural  Meteorology  (i).  -  azzi,  g.,  in  Boiuttino  del  Mimstero      agricultural 

di  Agricoltura,  Indiistria  e  Commercio,  Series  B.,  pp.  i-io.  Rome,  1916,  and  in  Bollettino        METEOROLOGY 
bimensuale  delta  Societd  Mefeorologica  Italiana,  Series  III,  Vol.  XXXV,  Nos.  6-7-8,  pp.  25- 
32  ;  Nos.  9-10,  pp.  39-42.  Turin,  1917. 

The  principles  necessary  to  the  solution  of  PROBLEMS  OP  AGRI- 
CULTURAL METEOROLOGY.  Among  the  variations  in  the  yields  of  crops  those 
caused  by  atmospheric  changes  hold  the  first  place.  These  changes  are  of 


(i)  In  March,  1911,  the  general  Meeting  of  the  Delegates  of  the  States  adhering  to  the  In- 
ternational Institute  of  Agriculture  received  favourably  the  proposal  of  Mr.  Louis  Dop  (French 
Delegate  and  Vice-President  of  the  Institute)  with  regard  to  the  international  organisation  of 
agricultural  meteorology,  and  decided  to  send  officially  the  report  to  the  President  of  the  In- 
ternational Committee  of  Meteorology. 

In  September,  1912,  at  a  meeting  of  the  Central  Meteorological  Bureau,  Mr  Shaw,  Presi- 
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far  greater  importance  than  those  due,  for  example,  to  the  use  of  fertilisers, 
to  cultivation,  etc.  For  this  reason  studies  aiming  at  reducing  the  dam- 
age done  by  meteorological  factors  deserve  the  greatest  attention.  The 
author  has  drawn  up  a  very  detailed  scheme  which  permits  the  damage 
caused  by  weather  to  be  reduced  with  certainty,  by  favouring  a  more  rational 
adaptation  of  the  various  crops  to  the  climates  of  the  different  districts. 

Three  principles  are  required  for  the  solution  of  problems  of  agricul- 
tural meteorology :  —  i)  a  knowledge  of  the  critical  period ;  2)  phenological 
maps  ;  3)  weather  charts. 

Critical  period.  —  From  germination  to  harv^est  the  plant  undergoes 
great  modifications  which  change  its  form  and  structure,  so  that  its  require- 
ments, even  with  regard  to  the  various  meteorological  factors,  vary  during 
the  growing  period. 

The  critical  period  with  regard  to  "  rain  "  is  the  interval,  more  or 
less  long,  of  the  growing  period  during  which  the  plant  has  an  absolute  need 
of  a  certain  minimum  quantity  of  water.  If,  during  the  critical  period,  the 
total  rainfall  is  below  fhe  minimum  required  for  the  normal  growth  of  the 
plant,  the  harvest  will  be  poor,  even  through  there  be  abundant  rain  during 
the  rest  of  the  growing  period,  and,  inversely,  if  during  the  critical  period, 
the  needs  of  the  plant  are  satisfied,  the  harvest  will  be  plentiful,  even  though^ 
the  rainfall  during  the  rest  of  the  growing  period  be  scarce  and  badly 
distributed. 

The  critical  period  of  cereals  falls  during  the  twenty  days  preceding 
earing.  If,  at  this  moment,  there  is  not  sufficient  rain  to  keep  the  mois- 
ture of  the  soil  above  a  certain  limit,  the  grain  harvest  will  be  seriously 
compromised. 

What  has  been  said  for  rain  may  be  repeated  for  all  the  other  factors. 
A  plant  may,  therefore,  ha^  more  than  one  critical  period,  those  of  rain, 
frost,  temperature,  clouds,  etc.  One  or  all  of  these  periods  may  assert  it- 
self and  assume  importance  according  to  the  local  conditions  of  the  climate. 

The  necessity  of  a  detailed  physiological  and  meteorological  examina- 
tion is  thus  obvious  when  it  is  desired  to  ascertain  with  exactitude  in  each 
district  the  cause  of  a  failure  in  the  crops  and  the  requisite  remedies. 

Phenological  maps.  —  In  a  certain  number  of  stations  in  different  parts 
of  Italy  the  average  date  is  calculated  when  the  peach,  for  example,  flowers, 
and  the  data  obtained  is  marked  on  the  map  at  points  corresponding  to 
the  various  stations.  All  the  districts,  in  which  flowering  occurs  in  the 
same  decade  are  included  in  one  zone  and  the  various  zones  marked  in 
different  colours.  This  gives  the  phenological  map  of  the  flowering  of  the 
peach  tree. 

The  critical  periods  referred  to  above  always  coincide  with  some  phase 
of  growth  (flowering,  earing,  etc.),  that  is  to  sa3^  to  a  moment  when  the 


u^_i.  Oi  luc  international  Committee  of  Meteorology,  formed  a  commission  of  5  members  who 
drew  up  a  scheme  of  work  to  be  submitted  to  the  International  Committee  of  Meteoi^ology. 
The  commission,  on  which  were  placed  other  technical  specialists,  should  have  met  in  Decem- 
ber, 1914.     The  war  interrupted  its  work.  (See  B.  Dec.  igiSjNo.  1605). 
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plant  undergoes  great  nicdiiications  wliich  make  it  vciy  sensitive  to  the 
lack  of  rain  or  to  other  unfavourable  meteorological  phenomena.  Thus, 
at  the  flowering  stage  of  fruit  trees,  a  drop  in  the  temperature,  which  at 
other  moments  of  growth  would  have  no  effect,  suffices  to  compromise 
seriously  the  fruit  crop. 

If  the  average  date  of  the  different  stages  in  the  growth  of  a  plant  (leaf- 
ing, flowering,  ripening  of  the  fruit)  are  known,  it  is  possible  to  determine 
the  period  of  the  year  during  which  the  plant  is  particularly  sensitive  to  the 
harmful  action  of  certain  phenomena,  or  particularly  exacting  with  regard 
to  humidity,  temperature,  etc.  Thus,  if  the  average  date  of  flowering  of 
the  peach  tree  at  a  station  A  is  February  5,  the  critical  period  of  that  tree 
with  respect  to  frost  will  be  the  first  10  days  of  Febrary.  The  phenological 
maps,  then,  make  it  possible  to  determine  the  critical  period.  For  each 
variety  grown  there  should  be  as  many  phenological  maps  as  there  are 
important  stages  of  growth  in  relation  to  weather.  For  cereals  these 
are  :  i)  gerndnation  ;  2)  earing  ;  3)  flowering  ;  4)  ripening  of  the  grain. 

Weather  charts.  —  In  1910,  in  the  province  of  Bologna,  there  was  no 
rain  during  the  20  days  preceding  eSring,  which  took  place  on  May  15  ;  and 
the  harvest  was  below  the  average  by  about  9  ^  cwt.  per  acre.  On  the 
other  hand,  there  was  abundant  rain  during  the  first  half  of  April..  By 
earlier  sowing  and  the  use  of  an  earlier  variety  it  would  ha^ve  been  possible 
to  bring  the  earing  stage  to  April  25-30  so  as  to  make  the  critical  moisture 
period  coincide  with  a  more  favourable  meteorological  moment.  For  this, 
however,  it  would  be  necessary  to  know  at  the  end  of  .October  what  the 
weather  could  be  in  spring.  It  is  not  possible  to  make  a  good  weather 
forecast  for  more  than  24  hours,  or,  at  a  maximum,  48 ;  the  crops  cannot,  there- 
fore, he  adapted  to  the  weather.  .If,  however,  it  is  impossible  to  foretell  in 
autumn  what  will  be  the  atmospheric  variations  at  Bologna  and  Sciacca 
(Sicily)  during  the  second  half  of  April,  there  is  no  doubt  that  drought  is 
much  more  frequent  and  likely  to  occur  during  this  period  at  Sciacca  than 
at  Bologna. 

//  the  crops  cannot  he  adapted  to  the  weather,  it  is  possible  to  adapt  them 
to  the  climate,  which  represents  the  average  iveather  and  is  expressed  by  a 
series  of  percentages  of  probability :  —  probability  of  frost,  drought,  stoims, 
clouds,  etc. 

The  author  applies  the  term  "  dry  decade  "  to  a  period  of  10  days  where 
the  total  rainfall  does  not  exceed  5  mm.  By  calculating  for  a  certain  num- 
ber of  districts  over  a  long  period  (a  minimum  of  20  years)  the  number  of 
times  a  certain  decade  has  been  dry,  and  comparing  these  figures  to  100, 
the  probability  of  drought  for  this  decade  will  be  obtained.  Assuming 
that,  at  the  station  A,  the  2nd.  decade  of  July  has  been  dry  15  times  in 
20  years,  the  probability  of  drought  during  this  period  at  A  will  be  75  %. 

This  percentage  is  marked  on  a  map  at  the  points  corresponding  to 
the  different  stations.  All  the  points  where  the  probability  of  drought  is 
from  70  to  100  %  form  one  zone,  in  which  drought  is  certain ;  those  where 
this  probability  is  from  30  to  70  %  form  a  second  zone,  and  those  where  it 
is  from  o  to  30  %  form  a  third  zone  where  drought  is  very  rare  during  the 
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decade  under  consideration.  The  zones  are  marked  in  different  colours. 
In  this  way  a  chart  will  be  obtained  for  each  decade  which  will  enable 
the  distribution  of  drought  for  a  given  period  to  be  ascertained  at  a 
glance.  Similar  charts  would  be  made  for  frost  {"  cold  decade  "),  clouds, 
storms  and  mist. 

Agricultural  Meteorology  Stations.  —  The  critical  period  of  a 
plant  with  regard  to  a  meteorological  factor  may  be  restricted  to  one  or 
two  decades.  Taking  as  example  the  Agricultural  School  of  Imola  where 
agricultural  observ^ations  are  made,  and  the  nearest  meteorological  observa- 
tory that  of  Bologna,  about  20  miles  away,  it  may  well  happen  that, 
during  the  critical  period  of  moisture  for  wheat,  a  shower  may  fall  at  Bo- 
logna while  the  drought  continues  at  Imola,  or  vice  versa.  A  comparison 
between  the  phenological  and  biological  data  registered  at  the  school  and 
the  meteorological  data  of  the  observatory  may,  therefore,  lead  to  erro- 
neous conclusions.  It  is  necessary  that  the  biological  and  meteorological 
observations  be  carried  out  at  the  same  time  and  place  :  —  the  agricultural 
meteorology'  station. 

The  author  considers  that  an  entirel}'  new  scheme  is  unneccessary, 
more  especially  as  in  no  case  should  a  new  station  of  agricultural  meteor- 
ology be  built,  use  being  made  of  those  stations  and  agricultural  schools 
already  existing. by  supphdng  them  with  building,  technical  staff  and  experi- 
mental fields.     Each  station  should  have  the  following  instruments  :   — 

i)  rain-gauge  ; 

2)  hygroscope ; 

3)  maximum  and  minimum  thermometers  ; 
•     4)  earth  thermometers  ; 

5)  bore  for  takiug  samples  of  soil  at  different  depths  ; 

6)  balance,  oven,  and  accessories  required  for  determining  the  moisture  in  thesaniples. 

How  many  stations  are  necessary  ?  Where  environmental  conditions 
are  uniform,  as  in  Russia,  where  similar  topographical  and  climatic 
conditions  prevail  over  long  stretches,  the  number  of  stations  may  be  rela- 
tively limited.  On  the  contrary,  in  Italy  (as  in  Greece),  with  the  excep- 
tion of  the  valley  of  the  Po,  which  is  fairly  uniform,  the  country  varies 
greatly,  even  within  limited  zones,  so  that  it  would  be  necessary  to  have  so 
many  stations  that  the  project  becomes  almost  impossible.     . 

Nevertheless,  however  variable  the  geographical  distribution  of 
meteorological  phenomena  harmful  to  crops  may  be,  the  nature  and  sig- 
nification of  the  problems  of  agricultural  meteorology  remain  the  same. 
Thus,  in  northern  Italy,  the  district  in  which  wheat  suffers  from  lodging 
includes  all  the  Po  valley,  but  in  central  and  southern  Italy,  and  in  the  moun- 
tain districts,  the  action  of  rain  with  wind  is  usually  discontinuous, 
oftendisappearing  entirely,  without  Sinxy  regularity,  in  localities  sheltered 
from  the  wind,  according  to  the  topography  of  the  land.  The  problem, 
however,  is  the  same  in  each  case :  —  to  create  a  wheat  which  is  both 
resistant  to  lodging  and  a  good  producer.  If  it  be  assumed  that  wheat 
suffers  from  lodging  in  200  stations,  if  in  one  of  these  a  wheat  with  a  re- 
sistant culm  were  produced,  this  type  could  be  introduced  with  a  great 
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probability  of  success  in  all  the  other  199  stations,  wherever  thej'  may 
be  situated. 

Agricultural  research  which  aimed  only  at  solving  well-defined  problems 
connected  with  analyses  of  agricultural  meteorology  could,  therefore,  be 
carried  out  in  a  relatively  small  number  of  stations  if  it  were  known  at  what 
points  and  to  what  extent  a  certain  phenomenon  is  harmful  to  a  given  crop. 
The  agricultural  stations,  and  agricultural  schools  and  institutes  forming  a 
network  in  all  the  civilised  countries  of  the  world  could,  if  adequately  fitted 
up,  be  used  as  agricultural  meteorology  stations.  To  this  list  might  be 
added  the  thermo-h3"etometric  stations,  convents,  agents  and  directors 
of  farms,  etc.  situated  even  in  most  distant  lands,  who  could  take  obser- 
vations and  help  to  solve  the  important  problems  of  agricultural  geography 
and  meteorology.  Each  first  class  station  of  agricultural  meteorology 
(agricultural  stations  and  schools),  together  with  the  second  class  stations 
(thermo-hyetometric)  and  points  of  observation  (parishes,  etc.)  dependant 
on  it,  form  a  fundamental  principle  of  the  system  [network). 

Tabi,ES  of  gr(j\a^th  {their  meaning,  constrtt-ction  and  use  in  determining  a 
critical  period).  —  The  data  obtained  in  the  stations  are  collected  and  clas- 
sified in  tables  of  growth.  Plants  are  modified  during  the  passage  from  ger- 
mination to  ripening  of  the  fruit,  but  the  modifications  which  occur  are 
neither  gradual  nor  contiimous.  There  ai^  relatively  short  phases  during 
which  the  plant  is  greatly  modified  (disappearance  of  certain  organs  and  for- 
mation of  new  ones)  ;  it  then  remains  anatomically  ^nd  physiologically 
stationary  for  a  long  period,  till  another  phase  takes  place.  There  are, 
thus,  phases  of  growth  (flowering,  earing,  etc.)  and  interphasal  periods  or 
suhperiods  between  two  successive  phases.  It  may  be  assumed  that  the 
structure  and  requirements  of  a  plant  remain  constant  throughout  a  sub- 
period. 

This  phenomenon  may  be  represented  bj'  a  discontinuous  curve, 
composed,  however,  of  elements  almost  parallel  to  the  line  of  the  x  joined 
by  almost  parallel  segments  to  the  line  v.. 

The  growing  period  of  cereals  is  divided  into  sub-periods  as  follows  :  — 

i)  from  sowing  till  the  seedling  appears  ; 

2)  from  this  phase  till  winter  interrupts  growth; 

3)  from  this  interruption  till  growth  restarts  in  spring ; 

4)  from  the  restarting  of  growth  to  earing ; 

5)  from  earing  to  complete  maturity. 

For  each  of  these  sub-periods  there  is  a  special  table  —  table  of 
growth  —  in  which  are  noted  all  the  meteorological  and  phenological  factors 
of  the  plant  studied,  as,  for  example  :  — 

Table  IV.  —  Wheat.  Station Year 

Fourth  sub-period  — ■  From  restarting  of  growth  to  earing.  

i)  Variety 

2)  Date  when  growth  restarted  in  the  whole  field 

3)  Remarks  on  tillering  during  the  4th.  sub-period 

By  tillering  is  meant  the  emission  of  lateral  shoots,  which  usually  takes  place  in  autumn, 

but  which  may  occur  in  a  cold,  late  spring,  as  is  frequently  found  in  the  moimtains. 
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4)  I<engthening  of  intemodes 

a)  day  when  first  observed  in  a  fcAv  plants 

b)  day  when  observed  for  the  majority  of  the  plants 

5)  Degree  to  which  temperatiu-e,  humidity,  sun,  etc.,  favom'  or  inhibit 
the  growth  of  the  intemodes. — , 

6)  Date  of  appearance  of  first  ears 

7)  Date  of  earing  of  the  majority  of  plants 

8)  Development  of  this  phase,  whether  uniform,  rapid  or  slow      .    .    . 
9),  Influence  of  weather  on  earing 

10)  Duration  of  4th.  sub-period 

11 )  Note,  dining  the  4th.  period  : 

i)  frosts 

2)  storms 

3)  drought 

4)  clouds ■  .    .    . 

5)  other  meteorological  phenomena 

Note,  in  each  case  :     * 

a)  date  and  duration 

b)  intensity 

c)  damage  caused  to  plants       

d)  effect  on  soil  (washing,  baking,  cracking,  etc.) 

1:2)  Degree  to  which  the  variety  grown  proved  resistant  to  adverse  meteo- 
rological factors  (drought,  lodging,  e:;4jessive  moistiu-e,  etc.) 

13)  Injury  by  disease  or  insect  attacks      

14)  Degree  to  which  atmospheric  variations  favoured   the  appearance 
Off  disease  .or  insects  4fe 

15)  Cultivation  of  plot  during  the  4th,  sub- period 


TABI.E  T.  - 

-  Moisture  of 

soil,  height  of  plants  and  depth  of 

roots. 

Month  and  day 

Moist 

Active 
layer 

ure  of  so 

Virgin 
layer 

ii  (%) 

Subsoil 

Date 

of  last  rain 

before  taking 

of  sample 

Depth  of  roots, 
inches 

Height  of  plant, 
inches 

1. 

Soil  moiUure.. —  The  periodical  determination  of  the  soil  moisture 
at  different  depths  is  of  great  interest,  increasing  with  the  frequency 
with  which  the  determinations  are  made.  However,  in  view  of  the  amount 
of  work  required  it  is  best  to  allow  the  directors  of  the  various  first  class 
agricultural  meteorology  stations  to  decide  for  themselves  the  frequency 
with  which  such  determinations  shall  be  made. 

Besides  the  periodical  determinations  the  soil  moisture  must  be  taken 
at  two  moments  —  15  days  before  earing,  and  at  the  beginning  of  this  phase. 

Height  of  plants.  —  The  height  of  the  plants  before  earing  is  measured 
from  the  level  of  the  ground  to  the  base  of  the  highest  leaf,  and  after  earing 
from  the  level  of  the  ground  to  the  tip  of  the  ear.  The  day  the  one  method, 
is  replaced  by  the  other  account  must  be  taken  of  the  two  factors  bearing 
on  the  height  of  the  plant  calculated  from  the  ground  level  to  the  base  of 
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the  highest  leaf  on  one  hand,  to  the  tip  of  the  ear  on  the  other,  as,  for  exam- 

,       72     (stem). 

The  average  height  of  10  normal  plants  taken  haphazard  here  and  there 
represents  the  average  height  of  all  the  plants. 

Depth  of  roots.  —  A  lump  of  soil,  togther  with  all  the  plants  on  it,  is 
raised  about  6  inches,  and  the  depth  measured  on  the  vertical  section.  This 
determination  is  made  3  times  :  —  1)  when  growth  restarts  ;  2)  15  days 
before  earing  ;  3)  at  the  moment  of  earing. 

Table  II. — Number  of  plants  and  culms  ;  vigour  of  tillering  ; 
average  weight  of  dry  mass  of  plants  ;  number  and  weight  of  weeds. 


Grasses  studied 

Weeds 

Number  of  plants  with 

Total 
number 

of 
culms 

"0 

tn 

S   M 

2.5 

a; 

CO 

3 

0 

tn 

E 

3 

0 

Montli 
and    day 

1 
s 

u 

0 

s 

0 

& 

-4-> 

s 

s 

a 
1 

s 

■3    - 
0 

a 
S 

0 
1 

SOS 

■9  8 

N.  B.  —  Tliis  table  must  be  filled  in  at  the  moment  when  the  internodes  begin  to  lengthen. 

i)  Vigour  of  tillering.  —  This  is  calculated  by  dividing  the  total  num- 
ber of  culms  by  the  number  of  plants. 

2)  Determination  of  the  weight  of  the  plants  and  weeds.  —  In  four  differ- 
ent parts  of  the  plot  the  plants  are  uprooted  from  about  ^  sq.  yard  ;  the 
weeds  are  separated  from  the  plant  studied ;  the  root  system  is  removed 
and  the  green  part  left  to  dry  ;  when  a  constant  weight  is  obtained  the  value 
is  entered  in  the  table. 

TABI.E  III.  —  Number  of  plants  and  culms  ;  vigour  of  tillering  ;  vigour  of 
earing  •  weight  of  dried  mass  of  the  plants  ;  number  a7'.d  wejpht  of  weeds. 


Grasses  studied 

Weeds 

Number   of 

plants 

with 

Number  of  culms 

0 
(/J 

as 

.3    • 

.3 

Month 

3 
a 

a  g 

and  day 

"3 
0 

c 

0 

a 

3 
0 

0 

IT. 

0 

u 

5 

Hi 

3 
0 

u 
0 

01 

s 

>> 

e 

1  = 

13 

"5. 

en 
3 

P. 

0 

ft 

0 
;.. 

3 

0 

0 

u 

(LI 

1 

■3 

N.  C  —  This  table  must  be  filled  in  at  the  end  of  the  earing  stage. 
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Table  IV. 


Meteorological  observatory 

With  wet-bulb 

Percentaoe  of  relative 

Air  temperature 

tcrmometer 

humidity 

Month 

V 

a 

j3 

V 

• 

7h. 

i3h. 

::ih. 

s 

0 
H 

2 

V 

> 

< 

a 

a 
s 
S 

7h. 

i3h. 

24h. 

7h. 

i3h. 

2ih. 

a 

-4 

TABI.E  V. 

l^empemture  of 

'  SOI 

I. 

At  the  surface 

In  active  la3er 

In  virgin  layer 

In  sub-soil 

Date 

DO 

' 

OS 

^'>' 

(J 

7I1. 

i3h. 

2ih. 

> 

< 

7h. 

I3h. 

2ih. 

> 

7b. 

i3h. 

2  ill. 

> 

< 

711. 

I  ah. 

2ih. 

> 
< 

- 

Table  VI. 


Rain 

Mist 

Clouds 

Date 

in 

inches 

(or  mm.) 

duration 

7h. 

I3h.           2ih. 

Aver- 
age 

Other 
Storms      meteorological 
I       phenomena 

' 

' 

j 

The  table  of  growi;h  (composed  of  the  above  tables)  is  reproduced  because 
it  contains  all  the  material  necessary  to  a  complete  study  of  agricultural 
meteorology.  For  each  variet}^  there  will  be  a  table  of  growth  correspond- 
ing to  each  of  the  interphasal  periods. 

Determination  of  the  critical  period.  — ■  The  3deld  in  fruit  is  the 
measure  by  which  the  more  or  less  favourable  action  of  meteorological  phe- 
nomena must  be  judged.  The  higher  the  3'ield  the  more  favourable  was 
the  weather  during  the  growing  period  in  general  and  the  critical  periods  in 
particular.  If  the  data  concerning  wheat  at  station  A  from  1901  to  1910 
were  available  the  following  facts  could  be  deduced :  —  there  is  no  relation 
between  total  precipitation  and  yield  in  grain  or  between  yield  and  total  pre- 
cipitation during  the  1st.,  2nd.  and  3rd.  sub-periods.  If,  however,  the  data 
on  the  yield  and  total  rainfall  during  the  4th.  sub-period  are  compared,  a 
direct  relationship  is  seen  to  exist.  The  critical  rain  period  of  wheat  is, 
then,  the  4th  sub-period. 
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By  limiting  in  this  way  the  field  of  research  to  a  relatively  narrow  scope 
it  is  easy  to  define  exactly  a  critical  period.  No  important  phenological 
action  is  observed  between  the  restarting  of  growth  and  the  earing  phase. 
The  critical  period,  then,  is  the  earing  phase.  At  this  moment  the  plant 
does  the  greatest  amount  of  work  by  elaborating  the  enormous  quantity 
gjf  plastic  substances  necessary  for  the  formation  and  development  of  the 
caryopses  and  by  consuming  a  great  amount  of  water.  There  is  an  average 
of  about  40  days  between  the  earing  and  ripening  phases.  During  this 
time  occurs  the  whole  process  of  growth,  the  last  phases  succeeding  each 
other  rapidly  —  flowering,  development  and  ripening  of  the  caryopses. 

To  assure  a  good  wheat,  harvest  abundant  rain  is  necessary'-  during 
the  decade,  or  two  decades,  preceding  earing  so  that  the  plant  may  have  the 
moisture  necessary'  for  rapid  and  strong  growth.  In  warm  countries, 
where  there  is  a  great  probability  of  drought  during  the  earing  period,  the 
critical  period  just  mentioned  is  verj^  evident  and  has  a  marked  influence  on 
the  harvest.  In  proportion  as  the  cold  northern  countries  where  rain  is  nearly 
alwaA'S  plentiful  at  the  requisite  time  are  approached,  all  relation  between 
precipitation  and  3-ield  disappears,  while  other  critical  periods  arise,  as, 
for  example,  an  inverse  relation  between  yield  and   rain  during  flowering. 

The  specific  action  of  all  the  other  meteorological  factors  could  be 
established  in  a  similar  way. 

The  manner  in  which  knoweedge  of  the  criticae  period,  pheno- 
logicae  maps  and  weather  charts  permits  an  increase  of  yieed  by 

ADAPTING  THE  VARIOUS  CEREALS  TO  THE  CEIMATE.  —  When  a  scale  of  the 
yields  has  been  established  (:-.  p.  for  wheat,  cwt  of  grain  per  acre).,  it  is  pos- 
sible to  distinguish  the  zones  of  good,  medium  and  bad  harvests.  Thus,  the 
zone  of  good  harvests  inclr:des  districts  where  the  aveiage  yield  of  wheat 
exceeds  13  cwt.  per  acre,  that  of  poor  harvests  where  the  yield  is  less  than 
9  Y2  cwt.  per  acre  ;  the  medium  zones  includes  the  districts  with  yields 
I'ctween   9  14  ^"^l   13   cwt. 

The  aim  of  agricultural  meteorology  is  to  increase  the  zone  of  good  har- 
vests at  the  expense  of  the  other  two.  Statistics  are  but  a  statement  of  facts  ; 
the  expression  "  bad  harvest  "  merely  means  that  the  meteorological  fac- 
tors during  the  period  of  growth  in  general  and  the  critical  periods  in  par- 
ticular are  unfavourable  to  the  growth  of  the  plant,  but  does  not  shov/  which 
was  the  unfavourable  factor  or  the  means  to  remedy  it.  To  do  this  agricul- 
tural meteorological  analysis  is  necessary.  ]\Iany  meteorological  phenomena 
may  damage  wheat,  for  example,  in  Italy.   In  the  south  there  may  Vje  :  — 

t)  warm,  dry  wiids  (sirocco,  "  i'avonio  ")  which,  during  the  ripen- 
ing of  the  ear  (5th.  sub-period)  cause  scorching,  followed  by  hastened  ri- 
pening, drying  up  of  the  grain,  and,  while  the  plants  are  still  strong,  the 
caryopses  lose  food  material  or  do  not  form  at  all.  This  is  particularly 
serious  in  light  soils  or  where  there  is  only  a  small  la5-er,^j)able  of  being  cul- 
tivated and,  in  some  years,  within  a  few^  days,  the  yielciis  reduced  by  25, 
30,  or  even  50  %  ; 

2)  lack  of  rain  during  the  10  or  20  days  preceding  earing  ; 

3)  prolonged  drought  during  the  period  following  sowing. 
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Rust  is  little  to  be  feared  because  excessive  humidity  in  spring  occurs 
rarely  and  only  over  very  limited  areas.  I,odging  is  unknown  because  in 
the  islands,  most  of  Calabria  and  in  Basilicata  hard  and  semi-hard  grain 
with  short,  strong  straw  is  grown. 

In  central  and  northern  Italy,  on  the  contrary,  the  following  facts 
must  be  noted  with  regard  to  climate  :  — 

i)  in  the  valley  of  the  Po,  particularly  in  the  lowest  part,  wheat  al- 
most invariably  suffers  from  excessive  moisture  which  causes  rust  with  a 
resultant  serious  decrease  of  yield  ; 

2)  lodging  caused  by  wind  and  heavy  rain  at  the  time  of  the  form.a- 
tion  and  development  of  the  caryopses  tnay  lower  the  yield  by  20  to  25  %; 

3)  considerable  damage  by  late  spring  frosts. 

vSuch  is  the  knowledge,  relatively  general,  at  the  present  day,  when  the 
network  of  agricultural  meteorological  stations  is  to  begin  its  work,  aiming 
at  a)  the  determination  of  the  critical  period  of  wheat  with  respect  to  the 
meteorological  factors  as  discussed  above,  b)  the  preparation  of  phenological 
maps,  and  c)  weather  charts. 

Once  the  critical  period  is  known  the  comparison  of  the  phenological  maps 
and  weather  charts  allows  the  suitability  of  a  plant,  to  local  climatic  condi- 
tions to  be  easily  determined.  If,  for  example,  at  A,  wheat  ears  on  May 
10  on  an  average,  and  if,  during  the  last  decade  of  April  and  the  first  de- 
cade of  May,  the  probability''  of  drought  is  75  and  90  %  respectively,  this 
will  show  why  the  average*yields  in  this  district  are  relatively  low.  Once 
the  reason  of  the  poorness  of  the  3deld  is  established  it  may  be  remedied  in 
three  ways  : 

i)  Change  the  time  of  the  critical  period  phase  and  make  it  coincide 
with  a  more  favourable  meteorological  moment. 

E.  g.  the/ variety  of  wheat  at  the  station  A  ears  on  an  average  (see 
phenological  map  of  earing  of  wheat)  on  May  12,  and  the  probability  of 
drought  during  the  third  decade  of  April  and  the  first  decade  of  May  is 
90  and  95  %  respectively  (see  weather  charts  for  drought  for  the  3rd.  decade 
of  April  and  the  ist.  decade  of  May).  This  accounts  for  a  low  yield.  In 
the  first  and  second  decade  of  April,  on  the  contrary,  the  probability  of 
drought  at  A  drops  to  10  and  15  %  respectively.  By  earlier  sowing  or 
by  using  an  earlier  type  of/'  wheat,  so  that  earing  takes  place  between  April 
20  and  25,  this  drawback  could  be  remedied  in  part  at  least. 

2)  Artificial  modification,  during  the  critical  period,  of  meteorological 
factors,  e.  g.  control  of  frost  by  smoke,  of  drought  by  irrigation,  etc.  Bril- 
liant results  have  been  obtained  with  fruit  in  California  by  forecasting  cold 
b}^  24  to  48  hours,  thus  allowing  growers  to  decrease  or  even  nullify  injurious 
effects  by  burning  heavy  oils  or  other  substances  which  surround  the  tree 
with  thick,  protective  smoke. 

3)  The  in^^uction  or  production  of  tj^pes  of  increasing  resistance 
to  drought,  frost,  "rust,  lodging,  etc. 

Modern  experimental  research  in  biology  in  various  countries  has 
clearly  shown  that,  by  hybridisation  and  subsequent  selection,  it  is 
possible    to     unite    in    one    variety   the    good    characters    existing     in 
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two  distinct  varieties  and  to  eliminate  undesirable  characters.  In 
each  particular  case  the  breeder  must  aim  at  uniting  high  yield  with 
resistance  to  the  harmful  meteorological  character  most  frequent  in  the 
district.  Thus,  at  Svalof  (Sweden),  M.  Nilsson  has  obtained  types  of 
wheat  resistant  to  cold,  and  at  the  same  time,  excellent  yielders  by  crossing 
the  most  productive  varieties  slightly  resistant  to  cold  (English  Square- 
head) with  native  Swedish  wheat  very  resistant  to  low  temperatures'. 

This  acclimatation  of  non-native  types  and  creation  of  new  types  by 
crossing  and  selection  would  be  the  most  important  work  of  agricultural 
\  meteorological  stations  of  the  ist.  class.  In  the  choice  of  these,  therefore, 
use  would  be  made  of  agronomic  and  agricultural  Institutes  already  exist- 
ing and  not  of  the  meteorological  Institutes  which  may  cooperate  with  them 
but  cannot  form  centres  for  new  research. 

The  following  example  shows  that  agricultural  meteorological  study  is 
not  only  necessary  where  soil  is  cultivated  for  the  first  time,  but  that  it 
may  give  excellent  results  in  districts  where  intensive  culture  has  been  car- 
ried out  for  a  long  time  by  determining  a  better  adaptation  of  crops  to  the 
climate  of  different  districts.  In  the  province  of  Bologna  (northern  Italy) 
each  farm  may  be  said  to  grow  three  varieties  of  wheat  —  Rieti,  Gentil 
rosso  and  Hybride  inversable  de  Vilmorin,  distinguished  by  the  following 
characters  : 

i)  RiETi :  resistant  to  rust  but  lodges  easily  ;  in  favourable  years, 
i.  e.  when  it  does  not  lodge  as  a  result  of  storms,  it  yields  about  17  ^  cv^i:. 
per  acre ; 

2)  Gentil  rosso  :  very  subject  to  rust  and  lodging  ;  in  favourable 
years,  without  excessive  humidity  and  destructive  storms,  it  may  yield  over 
19  cwt.  per  acre ; 

3)  Hybride  inversable  de  Vilmorin  :  subject  to  rust  but  resistant 
to  lodging ;  when  the  humidity  is  not  excessive  it  may  yield  t6  ^/^  cwt. 
per  acre. 

Gentil  rosso  and  Hybride  inversable  are  of  recent  introduction,  and 
other  varieties,  now  under  observation  in  various  agricultural  institutes,  will 
finally  be  added  to  the  pre-existing  varieties,  causing  a  mixture  of  wheat 
which  is  not  always  desirable.  A  single  variety  best  suited  to  the  climate 
had  not  been  adopted  because,  it  is  argued,  there  is  no  such  variety  and 
none  which  suffers  from  the  same  two  causes  at  the  same  time,  therefore, 
if  in  any  year  one  variety  fails,  there  is  always  one  which  succeeds,  thus  com- 
pensating for  the  loss.  This  is  false  reasoning.  Gentil  rosso,  when  it  does 
not  lodge,  produces  up  to  19  cwt.  per  acre,  Hybride  inversable  only  16  ^/^, 
i.  e.  2.y^  less;  but  the  first  lodges  easily,  whereas  the  second  does  not.  Ivodg- 
ing  causes  a  loss  of  nearly  4  cwt.  per  acre,  thus  reducing  the  yield  from  19 
to  15  cwt.  The  probability  of  heavy  rainfall  and  wind  during  the  5th.  sub- 
period  in  the  province  of  Bologna  is,  moreover,  80  %.  In  a  period  of  5  years 
there  would  be :  —  Gentil  rosso  19  +  (15  x  4)  =79  cwt ;  Hybride  inversa- 
ble DE  Vilmorin  16  ^/4  X  5  =  83  ^/j.  Thus,  in  the  province  of  Bologna, 
where  the  probability  of  lodging  is  80  %,  the  Vilmorin  hybrid  is  preferable 
to  Gentil  rosso. 
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When,  on  the  contrary,  the  probability  of  storms  in  the  5th.  sub- 
period  falls  to  20%,  Gentil  ROSSO  should  be  preferred  :  —  Hybride  dE  Vii.- 

MORIN  16  3/4    X   5  =  83  ^4  ;  OENTIL  rosso  (19   X  4)   +I5  =^89  CWt. 

Agricultural  meteorology  is,  therefore,  indispensable  if  an  exact  idea  of 
the  real  productivity  of  a  species  in  a  given  district  is  to  he  determined. 

The  mere  fact  that  a  given  variety  of  wheat  is  grown  by  preference  in 
a  given  district -is  no  proof  that  it  is  the  best  suited  to  this  district.  New 
types  are  often  on  the  market  which  may  completely  supersede  the  native 
types,  to  be  sviperseded  later  in  their  turn  by  other  new  types.  In  all  such 
cases  it  is  the  character  "  productivity  "  which  guides  the  farmer  in  his 
choice  of  seed  ;  but  productivity  is  influenced  to  a  marked  degree  by  cli- 
matic conditions,  and  consequently,  varies  from  one  district  to  another, 
so  that  the  adoption  of  new  types  should  be  preceded  b}^  a  careful  study  of 
agricultural  meteorology. 

Agricultural  meteorology  thus  gives  a  twofold  result :  — 

i)  it  allows  a  better  distribution  of  the  different  varieties  of  a  culti- 
tivated  species  ;  i.  e.  it  shows  the  districts  best  suited  to  each  variety  from 
the  point  of  view  of  local  climatic  conditions  ; 

2)  it  guides  the  selector  in  his  research  aiming  at  imiting  to  the  best 
advantage  in  a  single  type,  productivity  and  resistance  to  the  most  destruc- 
tive meteorological  phenomena  of  the  different  districts. 

The  work  of  adapting  crops  to  climate  is  difficult,  but  it  cannot  fail 
to  lead,  in  part  at  least,  to  positive  results,  and  considering  the  size  and 
complexity  of  the  problem,  these  results,  even  though  they  be  but  small, 
represent  large  figures. 

Unfavourable  conditions  in  Italy  diminish  the  gr^in  harvest,  on  an 
average,  by  over  3  cwt .  per  acre,  and  though  only  ^2  cwt.  per  acre  were  gained, 
the  profit  would  be  9  432  980  cwt.  representing  a  considerable  value. 

What  has  been  said  for  wheat  applies  equally  to  all  other  cultivated 
plants  ;  what  has  been  said  for  Italy  applies  to  all  the  countries  of  the  world. 
On  the  other  hand,  it  is  seen  that  the  network  of  agricultural  meteorology 
stations  is  already  outlined  by  the  many  agricultural  schools  and  institutes 
and  the  thermo-hyetometric  stations  possessing  the  premises,  instruments, 
ex'periment  fields  and  technical  staff.  All  that  is  required  is  to  collect,  co- 
ordinate and  develop  all  this  latent  or  dispersed  activity,  so  that  the  cost 
of  the  formation  and  upkeep  of  the  new  service  shall  be  limited. 

257  -  The  Relation  of  Winter  Temperature  to  the  Distribution  of  Winter  and  Spring 
Grain  in  the  United  States:  Why  Cereals  Winterkill.  —  Salmon,  s.  c,  i.  journal 

of  the  American  Society  of  Agronomy,  Vol.  IX,  No.  8,  pp.  353-380  ;  II.  Ibid.,  Vol.  IX, 
No.  I,  pp.  21-24.  Washington,  1917. 

I.  —  In  northern  districts  winter  cereals  usually  give  a  higher  yield  than 
spring  cereals,  but  they  are  m.uch  less  widely  distributed  because  they  are 
naturally  excluded  from  zones  where  the  climate  is  too  severe  to  allow  the 
young  plants  to  survive  the  winter.  The  injurious  action  of  the  winter 
may  have  four  effects :  — 

i)  Heaving.  —  This  is  due  to  expansion  and  contraction  of  the  soil 
by  alternate  freezing  and  thawing ;  the  roots  are  broken  and  exposed  to 
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the  air.  Shallow  sown  plants  suffer  least,  as  the  whole  plant  will  then  be 
lifted  without  breakage  of  the  underground  parts.  Heaving  is  most  com- 
mon in  the  eastern  States,  especially  in  wet,  badly  drained  plains. 

2)  Smothering.  —  Alternate  freezing  and  thawing  sometimes  turn  the 
snow  into  an  ice  sheet  through  which  the  air  cannot  pass,  thus  suffocating 
the  plants  by  lack  of  air  and  accumulation  of  carbonic  acid. 

3)  Physioi^ogical  drought.  —  This  occurs  when  the  soil  is  frozen 
and  the  plant  can  no  longer  obtain  moisture  from  it.  All  the  anatomical 
characters  which  tend  to  limit  transpiration,  should,  therefore,  be  in  cor- 
relation with  resistance  to  cold.  Turkey  and  Kharkov  wheat,  winter  rye 
and  winter  Turf  oats,  known  for  their  resistance  to  cold  have  marked  xero- 
phytic  structures  —  narrow  leaves  and  prostrate  habit  of  growth,  which 
partially  protect  the  plant  from  the  action  of  wind  (K01.KUNOW,  Sinz,  etc.). 
The  author  and  his  collaborators,  in  a  study  on  several  varieties  of  winter 
wheat,  rye,  barley  and  oats,  found  no  definite  relation  between  resistance  to 
cold,  cell  structure,  epidermal  covering  and  ability  to  control  transpiration. 
Recent  studies  have,  however,  shown  that  a  reduction  of  the  leaf  area  in 
relation  to  the  length  of  the  root  as  expressed  by  the  ratio  of  root  length  to 
leaf  area  does  influence  the  resistance  of  young  plants  to  cold.  In  Turkey 
wheat  this  ratio  is  25  %  greater  than  in  Fultz  wheat,  a  less  hardy  variety, 
and  40  %  greater  than  in  common  oats  and  barley.  Physiological  drought 
may  be  considered,  if  not  as  the  only  cause  of  winterkilling,  at  least  as  the 
most  important. 

4)  Direct  effect  of  eow  temperature.  —  This  acts  in  many  ways :  -- 

a)  Mechanical  action.  —  Injury  to  the  tissues  caused  by  the  formation 
of  ice. 

b)  Desiccation  of  the  protoplasm.  —  Low  temperatures  cause  with- 
drawal of  water  to  the  intercellular  spaces,  where  it  freezes ;  when  later, 
the  ice  thaws  rapidly  the  moisture  can  no  longer  be  absorbed.  At  — 13°  C. 
the  loss  of  water  is  63.7  %  ;  at  —  15.20C.,  79.2  %. 

c)  Coagulation  of  the  proteids.  —  In  plants  resistant  to  cold  this  only 
takes  place  at  very  low  temperatures  ;  thus  for  pine  needles  a  temperature 
of  —  400  C  is  required,  in  winter  rye  —  15°  and  in  begonia,  which  is  very  sen- 
sitive to  cold,  —  3°C.  This  coagulation  is  accompanied  by  denaturing  of 
the  proteids,  caused,  perhaps,  by  increased  acidity  of  the  sap,  so  that  they 
.can  no  longer  be  reabsorbed.  This  theory  is  held  by  GorkE  but  contra- 
dicted by  Chandler's  experiments,  which  showed  zinc  sulphate,  one  of 
the  salts  which  readily  coagulate  proteids,  to  increase  rather  than  to  dimi- 
nish resistance  to  cold. 

IvIDFOrss,  in  his  studies  on  Holosteiim,  Cerastitim,  Lamium,  Veronica, 
Senecio,  Viola,  Fumaria,  etc.,  observed  that,  on  the  approach  of  winter, 
the  starch  in  the  tissues  of  these  plants  changed  to  sugar,  which,  by  changing 
the  concentration  of  the  sap,  reduces  the  freezing  point.  These  phenomena 
of  the  protective  action  of  various  substances  due  to  the  lowering  of  the 
freezing  point  have  formed  the  subject  of  much  research  (Maximo v,  etc.), 
which  confirms  the  theory  of  Lidforss. 

II.  —  The  specific  action  of  low  winter  temperatures    on   winter  ce- 
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reals  is  clearly  shown  by  a  study  comparing  the  northern  boundary  of 
different  varieties  with  the  isotherms  of  the  minimum  temperatures  dur- 
ing January  and  February. 

Winter  wheat.  —  Its  northern  limit  corresponds  approximately  to 
the  isotherm  of  iqoF  (—  12. 2^  C).  Cold  resistant  varieties  may  exceed  this 
limit  if  the  seed  is  well  protected  b}^  a  covering  of  snow. 

Winter  barley.  —  Its  northern  limit  coincides  with  the  isotherm  of 
200F.  (—  6.60  C).  It  is  successfully  grown  to  the  west  of  the  Rocky  Moun- 
tains and  to  the  south  of  the  Ohio  and  Platte  rivers. 

Winter  oats.  —  Its  northern  limit  corresponds  to  the  isotherm  of 
30°  F  (—  i.io  C).  They  may  be  grown,  in  the  north,  as  far  as  Central  Ten- 
nessee and  Arkansas  and  southern  Marydand  and  Oklahoma. 

258  -  Effect  of  Decomposing  Organic  Matter  on  the  Solubility  of  certain  Inorganic 

Constituents  of  the  Soil.  —  Jensen,  C.  a.  (Assistai)t  in  Plant  Malnutrition,  Office 
of  Biophysical  Investigations,  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agri- 
culture), in  the  Journal  of  Agricultural  Research.  Vol.  IX,  No.  8,  pp.  253-268. 
Washington,  May  21,  191 7. 

The  experiments  described  were  undertaken  to  determine  if  the  bene- 
ficial action  of  decomposing  organic  substances  (humus)  is  due  to  the  solu- 
tion of  the  inorganic  substances  of  the  soil,  and,  if  so,  to  what  extent.  Water 
'extracts  of  green  barley  hay,  sweet  clover  and  alfalfa  were  prepared  by  satur- 
ating 70  gm.  of  each  of  these  substances  in  a  flask  with  distilled  water,  and 
allowing  them  to  ferment  for  14  days.  After  this  period  the  substances  were 
thoroughlyshakenwithi5oocc.  of  distilled  water,  and  filtered,  first  through 
muslin,  then  through  a  Chamberland  filter.  The  insoluble  residue  was  again 
treated  in  the  same  manner  and  other  extracts  obtained  from  it.  The  ex- 
tracts thus  obtained  were  added  to  soils  in  the  proportion  of  500  cc.  of  solvent 
to  250  gm.  of  soil.     The  soils  used  were  clay  loam  and  sandy  loam,, 

It  was  found,  in  the  first  place,  that  by  extracting  soils  with  these 
solutions,  two  to  five  times  as  much  calcium  was  removed  as  was  added  in 
the  extracts.  In  most  cases  even  more  magnesium  was  removed  than  was 
added,  the  increase  varying  from  a  small  fraction  to  80  %.  Iron  and 
phosphoric  acid  were  removed  in  smaller  quantities  than  they  were 
added  in  the  extracts,  but  the  iron  dissolved  exceeded  that  dissolved 
by  water  by  1.7  to  5.4  times.  The  solvent  action  of  the  different  extracts 
was  about  the  same  whether  they  were  prepared  from  leguminous  or  non- 
leguminous    plants. 

Extracts  obtained  in  a  similar  way  from  cow  manure  removed  less 
calcium  from  the  soil  than  did  vegetable  extracts,  but  their  action  was  the 
same  for  the  other  mineral  constituents. 

Both  the  organic  and  inorganic  salts  of  the  aqueous  extracts  seem  to 
contribute  to  the  solution  of  the  mineral  substances  of  the  soil. 

Artificial  green  manures  (barley  hay,  sweet  clover,  bean  straw, 
alfalfa,  etc.)  kept  moist  till  .thoroughly  decomposed,  and  gave  extracts  which 
removed  a  greater  quantity  of  calcium  than  was  added  ;  they  also  removed 
amounts  of  magnesium,  phosphoric  acid  and  iron  in  excess  of  those 
dissolved  by  water  alone.     The  green  inamure  extracts  gave  no  alkaline 
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reaction  to  phenolphthalein  and  no  acid  reaction  to  methyl  orange.  When 
the  soil  was  mixed  with  3  %  green  manure  and  stable  manure  and  left  till 
partially  decomposed,  the  solubility  of  the  calcium  and  phosphoric  acid 
increased  from  30  to  100  %. 

To  study  the  action  of  the  organic  constituents  of  the  extracts  tested, 
green  manure  and  sugar  were  hydrolysed  with  strong  acid,  washed  till 
free  from  acid,  then  extracted  with  ammonia.  When  the  ammonia  was 
eliminated  these  extracts  represented  artificial  humus  solutions  free  from 
calcium,  magnesium,  iron  and  phosphoric  acid.  These  extracts,  when  ad- 
ded to  soil,  increased  the  solubility  of  the  calcium  as  compared  with  its 
solubility  in  water  by  amounts  varying  from  a  few  parts  to  240  parts  per 
million  of  soil.  They  also  increased  to  a  lesser  extent  the  solubility  of 
magnesiiim,  phosphoric  acid  and  iron. 

In  short,  in  the  soils  tested,  the  solubility  of  calcium,  magnesium,  iron 
and  phosphoric  acid  is  appreciably  increased  by  the  addition  of  green  manure, 
stable  manure  or  their  extracts  This  increase  in  solubility  is  due,  partly  to 
the  action  of  the  inorganic  salts  contained  in  these  substances,  and  partly 
to  the  solvent  action  of  the  organic  compounds  formed  during  decomposition. 
The  fact  that  a  deficiency  in  soluble  iron  causes  certain  types  of  chlorosis 
suggests  that  the  beneficial  eii'ect  of  the  addition  of  organic  matter  to 
citrus  soils  depends  partly  on  its  solvent  action  on  iron  and  other  soil 
compounds,  though  this  has  not  yet  been  definitely  proved. 

259  -  The  Proof  of  Microbial  Agencyi  n  the  Chemical  Transformations  of  Soil.— 

Conn,  H.  J.  (New  York  Agricultural  Experiment  Station),  in  Saewce,  Vol.  Xly  VI,  No.  11 85, 
pp.  252-255.  lyancaster,  Pa.,  September  14,  igi?- 

Care  must  be  taken  to  avoid  inexact  statements  and  ill-founded  conclu- 
sions as  to  the  part  microorganisms  play  in  the  chemical  changes  occurring 
in  soil.  In  soil  microbiology  there  are  statements  and  deductions  similar 
to  those  found  regarding  pathology  till  light  was  thrown  on  it  by  the  funda- 
mental postulates  laid  down  by  Koch  for  the  study  of  pathogenic  bacteria. 

Extending  these  postulates,  by  analogy,  to  bacterial  activity  in  soil, 
the  author  lays  down  the  following  principles  for  research  in  soil  micro- 
biology : 

a)  The  organism  to  which  action  is  attributed  must  be  shown  to  be 
present  in  the  soil  in  an  active  form  when  the  chemical  change  studied  is  taking 
place  ; 

b)  this  organism  must  be  present  in  larger  number,  under  such  conditions, 
than  in  the  same  soil  in  which  the  chemical  change  is  not  occurring  ; 

c)  it  must  be  isolated  and  studied  in  pure  culture  ; 

d)  the  same  chemical  change  must  be  produced  by  the  organism  in  experi- 
mentally inoculated  soil,  the  test  being  made,  if  possible,  in  unsterilised  soil. 

These  facts  can  be  shown  by  the  cultural  methods  used  up  to  the  pre- 
sent. It  must,  however,  be  remembered  that  they  may  lead  to  errors  be- 
cause naturally  inactive  organisms  may  be  present  which  become  active 
under  cultural  conditions,  or  the  opposite  may  occur.  Cultural  methods 
must,  therefore,  be  checked  by  others ;  the  microscope  may  be  useful  in 
this  respect,  but  it  may  prove  necessary  to  devise  entirely  new  methods. 

[258-S5»] 


292       soil,  PHYSICS,    CHEMISTRY  AND   MICROBIOIvOGY 


IRRIGATION 


permanent 
improvements: 
drainage  and 

ikrigation 


260  -  The  Decomposition  of  Soil  Protein  Substances  Through  the  Action  of  Bacteria. 

—    Robinson,    R.  H.  and  Tartar,  H.   V.,   in    The    Journal   of    BiL>lo°,ical    Chemistry, 
Vol.  XXX,  No.  I,  pp.   T35-144.     Baltimore,  May,  IQ17. 

The  experiments  described  were  carried  out  at  the  Chemical  lyabora- 
tory  of  the  Oregon  Agricultural  Experiment  Station,  Corvallis.  The  func- 
tion of  bacteria  in  the  production  of  ammonia  from  the  protein  substances 
in  soil  has  long  been  known.  How  these  proteins  are  acted  upon,  whether 
it  be  a  hydrolytic  process  brought  about  by  enzj^matic  action,  whether 
it  be  an  oxidative  one,  or  a  more  complex  chemical  reaction  is  still  unsolved. 
This  led  the  author  to  undertake  a  series  of  experiments  to  ascertain,  by 
controlling  the  influencing  factors  as  much  as  possible  :  —  i)  the  chemical 
changes  proteins  undergo  when  acted  upon  by  bacteria ;  2)  the  cause  of 
partial  ammonification  of  protein  substances;  3)  the  nature  of  the  reac- 
tions in  general. 

The  proteins  used  were  blood  fibrin,  egg  albumin  and  peptone  ;  the 
bacteria:  Bacillus suUilis,  B.  mycoides  and B.vtdgaris.  The  results  obtained 
show  that :  — 

i)  All  the  nitrogen  forms  are  more  or  less  changed  by  the  action  of 
the  bacteria  and  the  end-product  ammonia  is  formed.  In  no  case  was  one 
form  of  nitrogen  completely  destroyed. 

2)  The  rapidity  of  action  varies  greatly  with  different  protein  sub- 
stances ;  casein  showed  no  further  change  after  a  few  days,  whereas  gliadin 
continued  to  ammonify  after  30  days. 

3)  One  organism  does  not  act  alike  upon  different  proteins.  The 
relative  proteolytic  activities  of  the  organisms  used  depend  on  the  proteins 
acted  upon. 

4)  The  monoamino-acid  nitrogen  and  diamino-acid  nitrogen  of 
the  protein  are  the  chief  sources  of  the  ammonia  formed  by  bacterial 
action. 

5)  The  similarity  of  chemical  change  between  the  action  of  acid  hy- 
drolysis and  that  of  bacteria  indicates  that  the  latter  is  largely  hydrolysis 
to  the  point  of  formation  of  various  amino-acids. 

6)  No  toxic  substance  that  would  inhibit  complete  ammonification 
of  a  protein  is  formed. 

261  -  Irrigation  of  Orchards  in  U.  S.  A.  —  Fortier,  Samuel,  in  U.  S.  Department  of  Auri- 
culiure,  Farmers'  bulletin  No.  882,  pp.  40,  30  figs.,  illustrations.  Washington,  D.  C, 
October,  1917. 

This  bulletin  is  a  revised  edition  of  that  on  the  irrigation  of  orchards 
in  the  west  of  the  United  States,  published  in  1910. 

In  the  arid  and  semi-arid  districts  of  the  United  States  the  irrigation 
methods  vary  with  the  water  supply,  climate,  soil  and  situation  of  the  land. 
The  cost  of  installing  and  maintaining  a  system  varied  greatly.  The  value 
of  water  for  irrigation  has  greatly  increased  of  recent  years,  and  in  many  dis- 
tricts there  is  a  scarcity  of  water  at  certain  times.  For  these  reasons  many 
orchard-owners  have  installed  pumps  to  raise  underground  water.  In 
1914  there  were  in  California  alone  24600  plants  for  raising  water  for  orchard 
irrigation  purposes.     In  other  parts  of  the  West  reser\^oirs  are  being  built 
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to  supplement  the  insufficient  flow  in  late  summer.  The  canals,  previously 
simply  open  ditches  in  earth,  have  been  improved  and  lined  with  concrete, 
land,  in  many  cases,  replaced  by  underground  pipes  to  prevent  loss  of  wa- 
iter. The  water  is  often  supplied  by  companies,  who  have  also  greatly  im- 
roved  the  distribution  of  their  water. 

The  trees  are  planted  in  lines,  squares  or  hexagons.  The  most  com- 
on  method  of  irrigation  is  by  furrows  between  the  rows  of  fruit-trees. 
These  furrows  vary  in  depth,  length  and  distance  apart  according  to  the 
soil,  surface,  quantity  of  water  to  be  used,  etc.  The  head  ditches  and  those 
for  distributing  the  water  in  the  furrows  may  be  built  in  various  ways,  some 
of  them  very  expensive  and  only  justifiable  for  large  orchards.  The  bul- 
letin describes  the  most  common  types  of  head  flumes,  which  may  be  of 
wood,  cement  or  concrete.  The  number  of  furrows  between  the  rows  of 
trees  varies  with  the  space  between  the  rows,  the  age  of  the  trees,  the  depth 
of  the  furrow  and  the  character  of  the  soil.  Deep  ditches  are  usually  pre- 
ferred, the  most  common  depth  being  8  inches.  The  grade  of  the  furrows 
varies ;  in  ordinar}'-  soils  it  does  not  exceed  3  to  4  inches  per  100  feet.  The 
machine  generally  used  for  tracing  furrows  in  citrus  orchards  consists  of 
a  sulky  frame  to  which  are  attached  two  or  three  double  moldboard  ploughs ; 
I  a  12  to  14  inch  corn  lister  is  also  used  for  deeper  furrows.  The  length  of 
the  ditches  varies  from  300  to  600  feet.  The  time  required  to  irrigate 
depends  on  the  quantity  of  water  used,  the  length  of  the  furrow  and  the 
nature  of  the  soil. 

The  orchards  are  also  sometimes  irrigated  by  the  basin  method  b}- 
forming,  midway  between  the  rows  of  trees,  ridges  at  right  angles  to  each 
other.  By  this  method  the  land  is  divided  into  squares  with  a  tree  in  the 
centre  of  each  ;  more  rarely  each  square  contains  four  or  more  trees.  This 
method  has  recently  been  renewed  in  California  because,  while  thoroughly 
moistening  the  soil,  it  allows  the  growing  of  alfalfa  and  other  leguminous 
plants,  to  the  great  advantage  of  the  orchard. 

M.ny  orchard  owners  base  the  interval  between  two  irrigations  on 
an  examination  of  the  vegetation  ;  they  renew  the  stream  when  the  trees 
show  visible  signs  of  suffering,  i.  e.  when  their  leaves  begin  to  change  colour 
or  curl.  This  method  is  not  practical  and  it  is  the  moisture  content  of  the 
soil  which  should  be  considered.  In  the  state  of  Washington  there  are 
i  three  or  four  waterings  at  intervals  of  20  to  30  days,  the  first  being  given 
I  in  April  or  early  in  May.  In  Idaho  there  are  three  irrigations,  beginning 
j  about  June  15.  In  Montana  the  orchards  are  irrigated  towards  July  15, 
August  10  and  August  20.  In  southern  California  the  citrus  trees  are  wa- 
tered six  or  seven  times  during  the  summer  at  regular  intervals. 

The  bulletin  also  deals  with  loss  by  evaporation  and  percolation 
and  with  drainage  which,  under  certain  conditions  is  frequently  neces- 
sary. 

262  -  Irrigation  with  Pumpefi  Water  in  Montana,  U.  S.  A.  —  See  No.  336  of  this 
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MANURES  263  -  The  Influence  of  Fineness  of  Division  of  Pulverised  Limestone  on  Crop  Yield 

AND  MANURING  Es  Well  Es  the  CheHiical  and  Bactferioiogical  Factors  in  Soil  Fertility.  — kopeloff, 

N.,  in  Soil  Science,  Vol.  IV,  No.  i,  pp.  19-67  +  2  figs.,  bibliography  of  124  publicat'ons. 
Baltimore,  July,  191 7. 

After  discussing  in  detail  the  work  published  on  the  liming  of  soils  the 
author  gives  the  results  of  his  experiments  made  on  various  soils  with 
pulverised  limestone  passed  through  sieves  of  20.-40,  60-80,  100-200  and 
more  than  200  mesh.  These  experiments  were  compared  with  control 
plots  with  burnt  lime. 

An  increase  in  the  fineness  of  the  lime  gave  a  proportionate 
increase  in  the  yield  and  nitrogen  content  of  crimson  clover.  The  finer 
the  lime  the  more  rapid  was  the  neutralisation  of  the  acidity  of  the 
soil  and  the  greater  the  bacterial  processes  of  ammonification,  nitrification 
and  nitrogen  fixation.  In  the  case  of  barley,  buckwheat  and  rape,  fine 
limestone  without  nitrogen  gave  yields  equal  to  those  obtained  with  coarse 
limestone  with  an  application  of  660  lbs.  of  ammonium  sulphate  per  acre. 
Ivimestone  passed  through  a  200  mesh  sieve  may  be  considered  as  effica- 
cious as  burnt  lime.  An  increase  in  the  fineness  of  the  limestone  decreases 
the  lime-requirement  of  the  soil,  but  the  drainage  waters  show  a  smaller 
loss  of  ammonia  and  nitric  nitrogen,  but  an  increased  loss  of  calcium. 

264  -  Fermentation  of  Manure  Treated  with  Sulphur  and  Sulphates :  Changes  in  Nitro- 
gen and  Phosphorus  Content.  —  ^.mes,  J.  W.  and  Richmond,  T.  E.  (Ohio  Agricultiual 
Experiment  Station),  in  Soil  Science,  Vol.  IV,  No.  i,  pp.  79-89,  bibliogi^aphyof  21  publica- 
tions.    Baltimore,  July,  1917- 

It  is  known  that  the  addition  of  acid  phosphate  to  manure  helps  to 
preserve  the  nitrogen,  and  the  treatment  of  manure  with  gypsum  is  also  a 
common  practice.  Recently,  however,  LipMan  and  his  co-workers  have 
called  attention  to  the  beneficial  effect  of  treating  compost  heaps  with  sul- 
phur and  the  by-products  of  mineral  phosphates  ("  floats  ")  which  supply 
available  phosphorus  (i).  To  study  the  influence  of  sulphur  and  other  ma- 
terials on  the  fertilising  value  of  manure  as  measured  by  its  composition 
and  effects  on  crops,  the  authors  carried  out  experiments  with  solid  horse 
manure  and  cow's  urine  treated  and  untreated  with  sulphur,  calcium  sulphate 
and  acid  phosphate.  The  manure  was  left  to  ferment  in  large  containers 
and  applied  to  small  plots.  The  nitrogen,  phosphorus,  sulphur  and  dry 
matter  in  the  manure  were  then  determined. 

After  250  days'  fermentation  the  loss  of  dry  matter  in  horse  manure 
mixed  with  a  litter  of  fine  cut  straw  was:  —  32.5  %  when  untreated,  21.8  % 
when  treated  with  342  grams  of  acid  phosphate  or  407  grams  of  calcium 
sulphate  per  30  lbs.  manure,  and  18.2  %  when  treated  with  90  grams 
of  flqwers  of  sulphur  per  30  lbs.  of  manure.  Manure  treated  with  acid  sul- 
phate, calcium  sulphate   and  sulphur  only  lost   about  3.5  %  of   its  total 


(i)  I,Ipman.  j.  G.,  McI,ean,  H.  C.  and  I<int,  H.  C,  The  Oxidatibn  of  Sulphiu"  in  Soils  as 
a  Means  of  Increasing  the  Availability  of  Mineral  Phosphates.  Soil  Science,  Vol.  I,  No.  6, 
pp.  533-539,  191 6.  Id.  Sulphur  Oxidation  in  Soils  and  its  Effect  on  the  Availability  of  Mineral 
Phosphates.     Ibid,  Vol.  II,  No.  6,  pp.  499-538.  (Ed.) 
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nitrogen,  whereas  the  loss  in  untreated  manure  was  10.5  %.  Both  the 
water-soluble  and  the  citrate-insoluble  phosphorus  was  decreased  in  every 
case.  During  fermentation  manure  treated  with  sulphur  increased  in  acid- 
ity, whereas  the  untreated  sample  became  alkaline. 

Sulphur,  calcium  sulphate  and  acid  phosphate  were  all  very  effective 
in  preventing  loss  of  nitrogen  from  urine.  In  5  weeks  the  untreated  urine 
lost  80  %  of  its  nitrogen,  that  treated  with  7  grams  of  sulphur  per  500  cc. 
lost  10  %,  that  treated  with  27  grams  of  calcium  sulphate  per  500  cc.  lost 
9.72  %  and  that  treated  with  27  grams  of  acid  phosphate  per  500  cc.  lost 
5.1  %.  Sulphur  also  prevented  the  formation  of  ammonium  salts,whereas 
with  calcium  sulphate  68  %  of  the  total  nitrogen  was  transformed  into  am- 
monium sulphate.  In  urine  treated  with  acid  phosphate  and  kept  in  an 
open  jar  for  27  days  no  ammoniacal  nitrogen  was  formed,  but  after  being 
kept  3  months  in  a  closed  jar  it  turned  alkaline  and  evolved  ammonia. 

265  -  Garbage  Tankage,  its  Composition ;  The  Availability  of  its  Nitrogen  and  its  Use 

as  a  Fertiliser.  —  Schroedek,  p.  J.  (Biu-eau  of  Soils,  U.  S.  Department  of  Agriculture), 
in  The  Journal  of  Industrial  and  Engineering  Chemistry,  Vol.  IX,  No.  5,  pp.  513-518. 
Easton,Pa.,  May,  1917. 

In  about  half  of  the  towns  of  the  United  States  garbage  is  treated  by 
29  companies  and  municipalities  for  the  extraction  of  fat ;  the  residue, 
called  "  tankage  "  is  considered  as  a  low  grade  fertiliser.  In  1914,  i  200  coo 
tons  of  garbage  were  dealt  with  yielding,  besides  the  fat,  173  000  tons  or 
15  %  of  tankage,  valued  at  $  i  157  000  at  pre-war  prices,  but  now  worth 
almost  twice  as  much.  If  the  garbage  of  all  towns  with  a  population 
of  more  than  30  000  were  so  dealt  with,  the  production  of  degreased 
garbage  would  exceed  345  000  tons  and  be  worth  over  4  million  dollars. 

In  some  cases  the  bits  of  glass,  tin,  etc.  are  first  eliminated  from  the 
garbage  ;  it  is  then  treated  by  one  of  the  following  methods  :  — 

i)  Cooking  under  pressure  with  steam  (tanking) ;  elimination,  as 
complete  as  possible  by  pressing,  of  water  and  fats  liberated,  from  which 
the  oil  is  separated  by  settling  and  skimming ;  extraction  with  gasoline  of 
the  grease  remaining  in  the  solid  residue  after  it  has  been  dried. 

2)  Crushing  to  render  the  particles  uniform  in  size ;  drying,  followed 
by  extraction  with  gasoline  ;  grinding  of  the  solids  for  tankage. 

3)  Heating  with  boiling  gasoline  to  evaporate  the  water  and  extract 
the  fat. 

In  some  plants  where  the  first  process  is  used  the  dried  tankage  is  not 
extracted  with  gasoline  for  the  recovery  of  the  fat ;  in  others  the  aqueous 
solution  is  evaporated  to  a  sticky  consistency  and  mixed  with  the  degreased 
tankage  which  is  then  re-dried. 

In  appearance  garbage  tankage  is  a  coarse,  brown  powder,  either  granu- 
lar or  finely  fibrous ;  it  generally  contains  bits  of  bone,  crockery  or  glass  In 
proportions  var3dng  with  the  degree  of  care  with  which  the  sorting  has  been 
carried  out.  The  appended  table  gives  the  average  chemical  composi- 
tion of  75  samples  of  raw  garbage  and  20  samples  of  tankage  from  various 
plants ;  the  fat  was  not  extracted  from  four  of  these  last  samples. 
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Average  composition  of  treated  and  tmireated  garbage. 


Raw  garbage 
Tankage    .    . 


Moisture 


Ash 


Ether 
extract 


Potash     j  Nitrogen   [Phosphoric 
I  "  acid 


Combus- 
tible 
matter 


73.7^%       3-6o%l      5.32%       o.27%l      0-70% 


367*    [   29.15=' 


4-92' 


0.80* 


2.78* 


0-43?/o 
3-36* 


22.63O/0 


*  Percentages  calculated  on  moisture  free  basis. 


Attempts  have  xecently  been  made  to  use  tankage  as  cattle  food  b}' 
employing  flotation  methods  to  remove  the  hard  matter.  It  is,  however, 
largely  used  as  fertiliser  material,  to  which,  by  its  composition,  it  is  well 
suited.  It  has  only  been  used  successfuUj"  as  a  low  grade  fertiliser  and  its 
high  organic  content  makes  it  of  increased  value  for  soils  poor  in  humus. 

Tankage  is  sold  at  a  relatively  low  price  because  of  the  general  opinion 
that  its  nitrogen  is  of  a  limited  fertilising  value.  The  author's  investiga- 
tions show  this  opinion  to  be  erroneous  ;  estimations  by  the  alkaline  per- 
manganate method  showed  40  %  and  more  of  assimilable  nitrogen  as  com- 
pared to  57  %  in  cottonseed  meal,  and  nitrification  tests  gave  equally  good 
results.  About  %^  of  the  total  nitrogen  of  garbage  is  soluble  in  water,  and 
this  proportion  ma}^  be  increased  considerably  by  treatment  with  sulphuric 
acid. 

Seeing  that  other  high-grade  organic  nitrogen  fertilisers,  such  as  cot- 
tonseed meal  and  slaughter-house  residues,  are  being  used  more  and  more 
as  food  for  stock,  and  that  garbage  tankage  contains  a  large  amount  of 
nitrogen,  garbage  tankage  should  be  more  generally  used  as  a  fertiliser, 
thus  permitting  not  only  of  a  more  complete  utilisation  of  the  garbage,  but 
also  of  increased  municipal  profits. 
266  -  Effect  of  Three  Annual  Applications  of  Boron  on  Wheat  (i).  —  Cook,  f.  c,  and 

Wilson,  J.  B.  (Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture),  in  the  Journal 
of  Agricultural  Research,  Vol.  X,  No.  12,  pp.  591-S97,  bibliography  of  6  publications. 
Washington,  September  17,  191 7. 

In  the  experiments  described,  horse  manure,  containing  sufficient 
borax  to  kill  fly  larvae,  was  used  as  fertiliser  on  plots  on  which  wheat  was 
grown  during  three  successive  years  to  determine  whether  boron  used  .as  a 
larvicide  is  detrimental  to  wheat.  At  the  same  time  another  plot  was 
treated  with  manure  containing  colemanite  (a  borate  of  lime).  There  was 
also  one  j)lot  used  as  manured  control  and  another  used  as  unmanured  con- 
trol. The  borax  was  applied  at  the  rate  of  154  lbs.  of  boric  acid  per  acre 
(a  quantity  sufficient  to  kill  the  larvae)  during  the  first  year,  and  at  the  rate 
of  38.5  lbs.  per  acre  during  the  two  subsequent  years.  The  colemanite,  a 
less  efficient  larvicide,  was  applied  at  the  rate  of  50.75  lbs.  of  boric  acid  per 
acre  each  year. 

In  the  case  of  large  applications  of  borax  during  the  first  year  a  consider- 
able yellowing  of  the  young  wheat  plants  was  noticed  and,  as  compared  with 


(i)  See  B.  Aug.,  1916,  No.  854.  {Ed.) 
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the  manured  control  plot,  a  reduction  of  10  %  in  the  yield  during  the  first 
two  years,  whereas  the  effect  of  colemanite  was  hardly  noticeable.  In 
I  the  last  year  all  the  yields  were  low  except  that  of  the  borax-treated  plot, 
which  was"  relatively  high. 

The  wheat  absorbed  only  niinute  amounts  of  boron  (slightly  more,  how- 
i\er,  from  the  borax),  and  the  distribution  of  the  boron  was  relatively 
I  niform  in  the  straw  and  the  grain. 

The  presence  of  soluble  boron  was  found  in  the  soil  after  a  heavy  ap- 
plication of  borax,  but  not  in  the  other  cases.  The  boron  apparently  is 
Kradualh'  combined  in  an  insoluble  compound  and  so  distributed  that  the 
upper  6  inches  of  soil  show  little  total  boron  after  three  yearly  additions  of 
borax.  There  is  no  evidence  of  any  cumulative  action  of  boron  in  the  soil. 
It  is  apparently  the  soluble  boron,  not  the  total  boron,  in  the  soil  which 
injures  wheat  plants. 

(267  -  Occurrence  [of  Manganese  in  Insect  Flower  Stems.  —  mc.  donnell,  c.  c.  and 

'  ROARK,  R.  C.  (Insecticide  and  Fungicide  lyaboratory,  Miscellaneous  Divis'on,  Bureau 

j  of  Chemistry,  U.  S.  Department  of  Agriculture),  in  the /oM^-Mfl/ 0/  Agricultural  Research, 

i         Vol.  XI,  No.  3;  pp.  77-82,  bibliography   of  16  publications.  Washington,  October  15, 

I  To  detect  the  adulteration  of  pyrethrum  insect  powder  {Chrysanthemum 
[Pyrethrum]  cinerariaefolium  Vis.)  Unger  (i)  recommended  testing  it  for 

I  the  presence  of  manganese,  which  is  absent  in  pyrethrum  steins.  This  state- 
ment has  been  contradicted  by  other  workers.     The  aitthors  carried  out 

I  quantitative  determinations  of  the  manganese  content  of  the  stems  and 
open  and  closed  flowers  of  pyrethrum  of  both  Dalmatian  and  Japanese 
origin. 

The  analyses  showed  the  manganese  content  of  both  stems  and  flowers 
to  vary  considerably,  and  the  difference  between  the  two  parts  of  the  plant 
to  be  so  small  that  the  determination  of  the  manganese  content  as  a  contrpl 
of  the  amount  of  stem  in  an  insect  powder  would  be  useless.  Moreover, 
pyrethrum  from  Japan  contains  more  manganese  than  that  from  other  coun- 
tries, owing,  presumably  to  the  high  manganese  content  of  the  volcanic 
soils  of  Japan.  An  increase  in  the  manganese  content  of  pyrethrum  is 
accompanied  by  a  slightly  higher  nitrogen  and  phosphoric  acid  content. 

268  -  The  Proteins  of  the  Peanut,  Arachis  hypogaea :  The  Distribution  of  ths 
Basic  Nitrogen  in  the  Globulins  Arachin  and  Conarachin.  —  Johns,  c.^rl  o.  an  i 

Jones,  D.  Breese,  iu  The  Journal  of  Biological  CI cmistry,  Vol.  XXX,  No.  i,  pp.  33-38. 

Baltimore,  May,  191 7. 

In  a  recent  paper  (2)  the  authors  showed  that  the  globulins  of  the  pea- 
nut contain  a  relatively  high  percentage  of  basic  nitrogen  ;  arachin,  the 
chief  protein  of  the  peanut,  contains  4.96  %,  and  conarachin  6.55  %. 
These  values  were  obtained  by  the  Hausmann  method,  in  which  no  correc- 
tion is  made  for  the  solubility  of  the  phosphotungstates  of  the  bases,  and 
are,  therefore,  lower  than  those  obtained  by  the  Van  Slyke  method,  in 


(i)  Unger,  H.,  Flores  Chrysanthemi,  Pharm.  Ztg.  XXXII,  96,   685-686,  1887. 
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Ibid.,  XXXIII,  23,  166-167;   1888.  —  (2)  See  R.  F(^b.,  1917,  No.  128.  (FJ.). 
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which  this  correction  is  made.  The  authors,  therefore,  analysed  these  glo- 
bulins by  the  Van  Slyke  method  and  found  both  to  contain  arginine,  histi- 
dine,  lysine  and  cystine  in  the  following  proportions  : 

Percentage  of  Basic  Amino-acids  in  the  Globulins  of  the  Peanut. 

Arachia  Conaracliiu 

Arginine 13.51  14.60 

Histidine 1.88  i.8j 

Lysine 4.98  6.04 

Cystine 0.85  1.07 

The  figures  for  cystine  are  undoubtedly  too  low  as  they  represent  only  the  cj'stine 
which  escaped  destruction  during  the  hydrolysis  of  the  proteins  with  hydrochloric  acid. 

The  two  globuHns  also  give  a  marked  reaction  to  tryptophane.  Con- 
sidering the  high  proportion  of  lysine  in  the  proteins  of  the  peanut  and 
peanut  meal  (which  contains  about  28  %  of  protein  [NX6.25]  when  made 
from  whole  nuts,  and  45  %  when  made  from  shelled  nuts),  both  might 
be  advantageously  used  to  supplement  diets  deficient  in  lysine  (i),  For 
example,  gUadin,  the  protein  of  wheat,  only  contains  1.21  %  of  lysine  ; 
zein,  the  protein  of  maize,  contains  none  at  all.  On  the  other  hand, 
legumin  of  the  pea  and  phaseolin  of  the  kidney  bean  are  relatively  rich  in 
lysine,  containing  4.29  and  4.58  %  respectively. 

269  -  Sedoheptose,  a  New  Sugar  from  Se</w/n  spec^a£>/7e.  -LaForge,  f.  p..  and 

Hudson,  C.  S. ,  in  The  J ourmil  of  Biological  Chemistry,  Vol.  XXX,  No.  i,  pp.  61-77. 
Baltimore,  May,  1017. 

The  aqueous  extract  of  the  leaves  and  stems  of  Sedum  spectahile  con- 
tains a  no n- fermentable,  reducing  sugar.  Analyses  of  its  crystalline  phenyl 
and  bromo-phenyl  osazones  show  it  to  be  a  new  heptose  which  the  authors 
'call  sedoheptose.  By  reduction  of  a  solution  of  the  sugar  with  sodium  amal- 
gam, two  heptahydroxy  alcohols,  designated  as  a  and  [3  sedoheptitol  were 
obtained.  In  all  probability  sedoheptose  is  a  ketose,  as  bromine  does  not 
oxidise  it  and  the  two  above-mentioned  alcohols  probably  result  from  its 
reduction. 

270  -  Influence  of  Hydrogen-Ion  Concentration  of  Medium  on  the  Reproduction  of 

Alfalfa  Bacteria.  —  Fred,  B.  B.  and  I.oomis,  N.  E.  (Department  of  Bacteriology, 
University  of  Wisconsin),  in  the  Journal  of  Hacteriolos.\-,  Vol.  II,  No.  6,  pp.  629-633, 
I  diagram,  bibliography  of  7  publications.     Baltimore-London,  November,    191 7. 

MiCHAELis,  Clark  and  ohers  have  shown  the  hydrogen-ion  concentra- 
tion of  the  medium  to  have  a  great  influence  on  its  reaction  and  the  bacte- 

(i)  Osborne  and  Mendel  {Journal  of  Biological  Chemistiy,  Vol.  XVII,  p.  325,  1914)  and 
other  workers  have  shown  that  lysine  is  essential  tathe  growth  of  animals.  Nutrition  experi- 
ments (Hopkins,  F.  G.,  Journal  of  the  Chemical  Society,  Vol.  CIX,  p.  629,  1916)  have  shown 
that  the  animal  organism  cannot  synthesize  lysine  which  must,  therefore,  be  sxipplied  in  the 
ffX)d  in  sufficient  quantity  to  ensiue  normal  growth. 

Osborne  and  Jones  {A  merican  Journal  of  Fhy<;iology,  Vol.  XXIV,  p.  438,  1909)  found  the 
following  different  percentages  of  lysine  in  the  muscle  substance  of  different  animals  :  —  scallop 
{1-ectcn  irradicn.s),  =i.77%;  halibut  {Hippoglossus  vulgaris),  7.45%;  chicken,  7.2^  %;  ox 
7-59  %■     See  also  B,  Jan.,  1915,  No.  72.   (Ed.). 
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rial  processes.  Certain  species  are  very  sensitive  to  slight  changes,  whereas 
others  develop  in  a  medium  having  considerable  variation  in  reaction.  The 
author  studied  the  effect  of  this  reaction  on  the  growth  of  B.  radicicola 
from  alfalfa. 

As  culture  medium  was  used  a  mannitol  solution  composed  of  mannitol 
10  gm.,  magnesium  sulphate  0.2  gm.,  monobasic  potassium  phosphate  0.2 
gm.,  sodium  chloride  0.2  gm.,  calcium  sulphate  o.i  gm.,  distilled  water 
1000  cc.  This  solution  was  divided  into  24  parts  of  100  cc.  each,  and  the 
reaction  changed  by  the  addition  of  N/io  sulphuric  acid  or  sodium  hydro- 
xide. The  h3''drogen-ion  concentration  was  determined  immediately  after 
inoculation  and  again  two  weeks  later.  The  results,  given  in  tables  and 
diagrams,  show  that  the  change  in  hydrogen-ion  concentration  is  much 
greater  with  a  given  increase  in  acidity  than  for  a  corresponding  increase 
in  alkalinity,  especially  after  bacterial  growth  has  continued  for  two 
weeks.  There  is  a  correlation  between  "  hydrogen-ion  concentration  ""  and 
"  growth  of  B.  radicicola  of  alfalfa  ".  This  bacterium  is  much  more  sensitive 
to  sulphuric  acid  in  mannitol  solution  than  to  gram  equivalent  amounts 
of  sodium  hydroxide.  The  results  confirm  those  of  Prucha  {New  York 
Agricultural  Experiment  Station,  Cornell,  Memoir  5,  pp.  41-47,  1915),  who 
found  that  normal  hydrochloric  acid  is  much  more  injurious  to  the  multi- 
plication of  B.  radicicola  of  alfalfa  than  equivalent  amounts  of  normal  so- 
dium hydroxide.  The  apparent  resistance  of  legume  bacteria  to  alkali 
seems  to  be  due  to  the  slight  concentration  of  hydroxyl-ions  in  the  manni- 
tol solution.  The  highest  count  was  obtained  in  a  neutral  solution ;  small 
amounts  of  alkali  had  very  little  effect  on  the  number  of  bacteria.  On 
the  other  hand,  acid  in  gram  equivalent  amounts  seriously  retarded  or 
inhibited  growth.  The  relation  of  "  growth  "  to  "  hydrogen-ion  concentra- 
tion "  remained  almost  the  same  after  two  and  four  weeks. 

The  curves  representing  the  hydrogen-ion  concentration  of  mannitol 
solution  before  and  after  the  growth  of  B.  radicicola  show  clearly  that  the 
concentration  changes  under  the  effect  of  the  growth  of  the  bacteria,  which, 
apparently,  bring  about  changes  in  the  reaction  of  the  medium  favourable 
to  their  reproduction. 

271  -  Influence  of  Position  of  Grain  in  the  Cob  on  the  Growth  of  Maize  Seedlings. 

—  IlALSTED,  Byron  D.  and  Owen,  Earle  J.,  in  the  Journal  of  the  American  Society  of 
Agronomy,  Vol.  IX,   No.  6,  pp.  267-275.     Washington,   D.  C,  September  25,  1917. 

The  experiments  were  made  at  the  New  Jersey  Agricultural  Station 
with  5  ears  of  each  of  20  representative  varieties  and  crosses  of  maize.  The 
grains  from  each  ear  were  divided  into  10  equal  lots,  each  representing  a  zone 
of  the  ear,  ranging  from  the  butt  to  the  tip.  The  average  weight  of  the  grains 
in  each  zone  of  2  of  the  5  ears  was  determined,  and  25  kernels  from  each  lot 
planted  i  inch  deep  in  a  greenhouse  bed.  In  the  butt  and  the  tip  zones 
the  smallest  perfect  kernels  were  chosen ;  in  the  others  they  were  taken  at 
random.     The  plants  were  harvested  17  days  after  sowing. 

The  emergence  of  the  tips  of  the  seedlings  was  recorded  daily  and  the 
averages  calculated  from  it.  At  harvest  time  the  viability,  weight  and 


300    AGRICUIvTURAI,   BOTANY,    CHEMISTRY  AND   PHYSIOLOGY   OP   PLANTS 

L . 

length  of  the  seedlings  were  recorded,  and  the  vigour  and  variability  dedu- 
ced from  them.  By  averaging  the  5  units  in  each  set,  a  series  of  tables  was 
obtained  showing  the  relationship  of  the  position  upon  the  cob  to  the  follow- 
ing particular  characters  under  consideration  :  i)  weight  of  grain  ;  2)  spe- 
cific gravity  of  grain  ;  3)  emergence  of  seedlings  ;  4)  viability  of  seeds; 
5)  weight  of  seedlings ;  6)  length  of  seedlings ;  7)  variability  in  length.  Ta- 
ble I  gives  information  concerning  the  average  weight  of  the  grain,  Table 
II  the  order  of  the  7  characters  considered;  No.  i  represents  the  minimum, 
No.  10,  the  maximum  value  of  the  averages 


Table  I.  —  Average  iveight  {in  centigrams)  of  grains  of  20  varieties 
of  corn  in  each  of  jo  zones  from  the  btitt  to  the  tip  of  the  ear. 


Zone 

Aver- 

Varieties 

Butt 

Tip. 

age 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Longfellcw 

43 

44 

43 

42 

42 

40 

39 

37 

35 

31 

39.6 

Hickory   King.    .... 

52 

55 

56 

53 

53 

51 

48 

46 

46 

42 

51.1 

Golden  Queen  (ripe).   . 

16 

17 

16 

16 

15 

12 

^3 

13 

12 

10 

14.0 

Golden  Queen  (unripe)  . 

6 

6 

7 

7 

7 

7 

6 

5 

4 

.   3 

5.8 

Champion  White  Pearl  . 

40 

39 

38 

37 

37 

35 

35 

34 

33 

?9 

35.7 

Reid  Yellow  Dent  .    ■    . 

29 

29 

28 

28 

27 

26 

24 

22 

20 

17 

25.0 

Iowa  Silvermine     •    •    . 

32 

32 

32 

31 

31 

29 

28 

27 

27 

24 

29.3 

Boone  County  White    . 

40 

38 

38 

37 

35 

34 

33 

32 

31 

28 

34.6 

King  100-Day    .... 

40 

38 

36 

36 

36 

36 

36 

34 

33 

28 

35.6 

Early  Learning   .... 

34 

35 

35 

34 

32 

32 

32 

31 

31 

29 

32.5 

Brazilian  Flour   .... 

30 

31 

31 

31 

31 

30 

29 

28 

27 

24 

29.4 

Stowell  Evergreen      .    . 

30 

28 

27 

26 

26 

25 

25 

24 

23 

■21 

25.5 

Black  Mexican    .... 

28 

30 

29 

29 

29 

28 

27 

26 

23 

20 

26.9 

Country  Gentleman   .    . 

18 

15 

15 

14 

14 

13 

13 

14 

12 

II 

13.9 

Golden  Bantam  .... 

26 

27 

27 

27 

26 

26 

24 

23 

21 

18 

24.5 

Crosby  Early 

,2.5 

25 

24 

23 

23 

22 

20 

20 

18 

17 

21.? 

Golden  Queen  X  Hickory 

King.    

26 

28 

2Q 

28 

28 

27 

27 

25 

23 

18 

25.9 

Squaw  X  Countiy  Gent- 

leman    

25 

25 

25 

24 

24 

23 

23 

22 

22 

18 

23.1 

Golden  Queen  x  Cham- 

pion White  Pearl    .    . 

27 

27 

2G 

27 

26 

25 

24 

22 

20 

18 

24.2 

Golden  Queen  x  Brazi- 

lian FJour 

24 

24 

24 

23 

23 

• 

22 

21 

21 

20 

18 

22.0 

Tolal 

591 

593 

586 

5T5 

56S 

545 

530 

508 

481 

424 

A  verage 

39.6 

%9.t 

29.4 

S8.8 

S8.3 

ST.2 

26.5 

25.4 

24.1 

21.8 

Thus,  for  the  general  average,  with  the  exception  of  the  butt  zone,  the 
weight  of  the  grain  decreases  from  the  butt  to  the  tip.  '' 
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Tabi^E  TI.  —  Order  of  the  averages  for  the  characters  studied. 


Character 


Zoue 


Weight  of  grain 
Specific  gravity 
Emergence .  .  . 
Viability     .    -    . 

Vigour 

Length  .... 
Variability .    .    . 


9 

4 

I 

I 
2 
2 

ID 


10 

5 

10 

3 
9 

3 

8 


8 

7 
9 

4 
8 

9 

3 


8 
10 
10 
10 

5 


6 

9 
6 

7 

7 


5 

10 

7 
9 
6 

7 
2 


4 
6 

5 
6 

5 
6 

6 


3 
3 
2 

8 

4 
5 
I 


2 
2 

4 
5 
3 
4 
7 


I 
I 

3 

2 
t 
I 
9 


The  specific  gravity  ranges  from  1.35  in  Golden  Queen  to  1.16  in  Brazilian 
Flour.  The  sweet  corns  have  a  high  specific  gravity,  due  to  their  low  starch 
and  high  sugar  content  and  the  horny  texture  of  their  endosperm.  The 
cross  between  the  two  above-mentioned  varieties  has  a  specific  gravity 
almost  exactly  intermediate  to  the  two  extremes  —  1.26  ;  the  other  two 
crosses  are  also  near  the  mother  plant.  In  a  general  way  the  specific  gra- 
vity decreases  in  both  directions  rather  regularly  from  the  middle  of  the 
ear.  If  5  groups  are  made  from  base  to  tip,  the  totals  of  the  ranking  fig- 
ures are  9,  15,  19,  9,  3.  This  shows  that  the  decrease  i,,  much  more  rapid 
in  the  upper  than  in  the  lower  half  of  the  ear.  If  only  3  groups  are  made, 
namely,  the  basal  three,  the  middle  three,  and  the  4  upper  zones,  the  averages 
of  the  specific  gravities  are  J. 25,  1.26  and  1.24. 

As  regards  rapidity  ofgerminatiofi  (time  between  sowing  and  emergence  of 
the  tip) ,  the  average  for  all  zones  is  somewhat  less  than  one  week  (6.44  days) . 
The  butt  zone  emerged  the  quickest  (a  little  over  6  days) ,  while  the  zone 
just  above  it  took  10  hours  longer  and  was  the  slowest  of  all  the  zones.  There 
was  a  fairly  uniform  decrease  in  time  for  emergence  from  the  2nd.  to  the 
loth.  zone.  This  is  in  correlation  with  the  specific  weight,  i.  e.  the  lighter 
the  grain  the  more  rapid  is  emergence. 

The  general  average  of  the  viability  of  the  grain  was  91,91  %,  although 
the  unripe  ears  of  Golden  Queen  only  gave  67.87  %,  Brazilian  Flour 
76,94  %  and  Stowell  Evergreen  a  little  more.  As  has  been  always  observed  in 
previous  studies  sweet  maize,  as  a  group,  has  the  lowest  viability.  The  maxi- 
mum viability  is  found  in  the  4th.  zone  (94.44  %)  ;  the  minimum  in  the 'basal 
zone  (87.68  %),  which  is  closely  followed  by  the  tip.  The  five  best  zones 
are  the  central  one  and  the  two  contiguous  to  it  on  either  side.  Whereas 
the  heaviest  grains  are  in  the  lower  half  of  the  ear,  those  of  greater  density 
and  viability  are  in  the  middle  zones.  ^ 

The  vigour  is  expressed  by  the  live  weight- of  the  plant  minus  the  weight 
of  the  grain  from  which  it  sprung.  For  the  whole  ear  the  averages  of  the 
20  varieties  or  crosses  tested  (see  Table  I)  were  (in  grams) :  —2.277,  3-050' 
1.082,  0.356,  2.744,  1.339,  2.374-  2.134,  2.105,  i-9ii>  I-I55,  2.447,  1.098, 
1.832,  2.326,  2.198,  1.777,  1-898,  2.272,  1.928  ;  the  averages  for  all  the 
varieties  and  crosses  for  each  of  the  10  zones  are:  —  1.893,  2.125,  2. 116, 
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2.133,  2.094,  2.064,  2.010,  1.966,  1.896,  1.503  ;  the  general  average  for  all 
the  varieties  and  crosses  and  for  all  the  zones  was  1.980.  These  results 
show  that,  as  regards  vigour,  the  best  grains  are  those  in  the  lower  half  of 
the  ear,  with  the  exclusion  of  those  at  the  butt,  which  are  very  weak.  The 
upper  zone  shows  a  uniform  decrease  in  vigour  from  the  6th.  zone  to  the  tip. 

There  is  a  strong  positive  correlation  between  viability  and  vigour  ; 
the  most  viable  seeds  are  the  most  vigourous,  and  the  same  naturally  ap- 
plies to  the  length  of  the  seedling. 

Variability  is  evidently  correlated  with  weakness,  but  to  determine 
to  what  degree,  measurement  of  more  than  2  500  seedlings  must  be  taken. 
In  other  words,  viability  and  vigour  are  negatively  correlated  with  varia- 
bility. A  set  of  strong  plants  is  more  uniform  than  one  of  weak  seedlings. 
Variability  is  greatly  influenced  by  position  on  the  cob ;  this  may  be  due  to 
size  as  well  as  to  maturity  and  nourishment  of  the  grains. 

A  practical  apphcation  of  these  results  would  consist  in  germinating 
a  large  sample,  say  20  grains,  from  two  rows  upon  opposite  sides  near  the 
middle  of  the  ear,  selecting  ears  showing  practically  100  %  viability,  and 
planting  only  grains  from  the  middle  of  the  ear,  rejecting  those  from  the 
butt  zone  and  the  four  upper  zones.  This  would  be  a  more  rigorous  method 
than  that,  now  in  use,  of  discarding  a  few  of  the  grains  from  the  butt  and 
tip  of  the  ear. 

272  -  Graft  Hybrids  Observed  on  Olive  and  Maple  Trees  in  Italy.  —  u Italia  agricoia, 

Year  LV,  No.   i,  p.   17  +   i  coloured  plate.     Piacenza,  January  15,  1918. 

The  coloured  plate  shows  a  Cannellino  olive  tree  with  white  fruit  which, 
when  grafted  on  a  Caiazzana  olive  tree  with  black  fruit,  produced  white  and 
black  olives. 

A  variegated  maple  is  also  reported  which,  when  grafted  on  a  green 
maple,  bore  a  branch  having  all  the  characters  of  the  green  maple  and  none 
of  those  of  the  variegated  maple  (i). 

PLANT  273  -  The  Lulea  Branch  of  the  Svalof  Station,  North  Sweden.  —  Tedin,  iians,  in  Sveriges 

BREEDING  Utsadeforenings   Tidskrift,  Year   XXVII,   Pt.   5,  pp.   223-232.     Malmo,   1917. 

Svalof  and  Lulea  are  separated  by  more  than  10  degrees  of  latitude,  and 
the  physiographical  conditions  of  each  difier  widely  (2),  especially  where  the 


(i)  For  other  graft  hybrids  reported  in  Italy,  see  B.  Sept.,  1915,  No.  928.  {Ed.) 
(2)  The  following  facts  show  the  differences  between  the  climatic  conditions  of  the  south 
(Svalof)  and  the  north  (Lulea)  of  Sweden.  It  is  the  custom,  which,  moreover,  corresponds 
fairly  well  to  reality,  to  call,  in  these  districts,  "srunmer  "  the  period  when  "the  average  daily 
temperature  is  above  10°  C,  "  winter  "  the  period  when  it  is  below  o"  C,  and  "  autmnn  "  and 
"spring",  the  two  intermediate  periods.  Taking  this  distribution  as  a  basis,  in  northern 
Sweden,  summer  barely  lasts  two  months,  till  the  middle  of  August,  whereas,  in  southern 
Sweden,  it  begins  in  the  middle  of  May  and  lasts  to  the  middle  of  October,  i.  e.,  four  months 
in  all.  The  contrast  between  north  and  south  is  still  more  marked  as  regards  the  growth  of 
cultivated  plants  if  the  part  of  the  year  free  from  frosts  is  considered ;  at  Karesuande  (Norland) 
the  last  spring  frost  occurs,  on  an  average,  on  June  15,  and  the  first  autumn  frost  on  August  25 , 
so  that  the  frost-iree  period  hardly  lasts  7?.  days ;  at  Stockholm,  on  the  contrary,  there  are  4  % 
months  without  any  frost  and,  in  the  Island  of  Ven  (Oresund),  6  months.  (Gcinchakd,  J., 
Schweden,  Vol.  i,  pp.  43-44,  Stgckholm,  1913). 
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growth  of  cultivated  plants  ia  concerned.  The  aim  of  the  selector  is  to 
unite  in  one  variety  the  characters  "  intrinsic  yield  "  and  "  resistance  to 
the  most  unfavourable  meteorological  phenomena  "  in  a  given  locality. 
As  the  intensity  and  distribution  of  the  meteorological  phenomena  at  Sva- 
lof  and  Lulei  differ,  it  follows  that  varieties  selected  at  Svalof  do  not  stand 
the  same  chance  of  success  when  introduced  into  Norrland.  Experiments 
on  this  subject  gave  absolutely  negative  results  and  it  was,  therefore,  de- 
cided to  form  a  special  centre  of  selection  for  the  north  of  Sweden  —  the 
Ivule&  branch  Station. 

Earliness.    —    All  crops,  especially  cereals,  in  proportion  as  they 
grow  further  south,  have  a  shorter  period  of  growth  which  allows   the 
plant  to  attain  and  exceed  the  ripening  stage  during  the  short  summer. 
What  degree  of  earhness  is  required  for  the  conditions  found  in  Norrland  ? 
It  was  thought  possible  to  solve  this  question  by  using  in  selection  va- 
rieties from  the  northern  districts,  but  it  was  soon  seen  that  the  place  of 
origin  is  no  guarantee  of  succees.     Thus,  for  example,  among  the  barleys 
grown  in  the  Norrland  aree  arly  and  late  varieties.  As  a  whole  these  varieties 
t  answer  fairly  well  to  the  average  climatic  conditions  and  annual  varia- 
!  tions,  but,  when  separated  and  grown  in  pure  lines,  they  may  give  negative 
results.     The  variety  No.  01243,  a  six-rowed  barley,  isolated  at  Svalof 
from  material  sent  from  Ivule&,  when  introduced  into  Norrland,    proved 
too  late,  ripening  about  a  week  after  the  local  types.  Nos.  01201  and  01222, 
six-rowed  barleys  from  Dalarne  (central  Sweden),  on  the  contrary,  proved 
I  in  Norrland,  as  early  as  the  northern  types.  This  may  be  explained  by  the 
i  fact  that  every   variety  transported  from  one  district  to  another  shows 
I  a  tendency  to  adapt  itself  to  the  new  conditions  by  developing  the  neces- 
sary characters.     In  southern  Sweden  the  earliest  forms  of  a  given  type 
tend  to  decrease  their  degree  of  earhness,  or  to  make  it  disappear  altogether, 
whereas  it  is  very  difficult  to  show  very  small  differences,  of  two  days  for 
example,  differences  which,  in  the  north,  corresponding  to  the  limits  of 
distribution,  are  of  special  importance,  for  two  days  more  or  less  for  a  cer- 
tain variety  may  make  all  the  difference  between  ripening  and  not  ripening. 
What  has  been  said  for  earhness  also  applies  to  resistance  to  cold  and 
diseases. 

Characters  of  the  straw.  —  In  Norrland  growth  is  even  more  rapid 
and  regular  than  in  the  southern  districts  ;  the  barley  No.  01201  which,  at 
Svalof,  has  a  short  stem,  when  sown  in  the  north-  has  a  much  longer  stem, 
more  subject  to  lodging.  This  modification,  however,  is  not  equal  and  pro- 
portionate for  all  varieties.  Thus,  for  example,  Findelen  No.  0161  and 
No.  0164  (from  plants  gathered  by  the  author  at  Findelen,  near  Zermatt, 
Switzerland,  at  an  altitude  of  about  6890  feet)  developed  culms  of  equal 
length  both  at  Svalof  and  at  I^ulea  (length  of  culm  about  2  feet).  In  order 
to  pass  a  just  opinion  on  the  character  of  the  straw,  experiments  must  be 
carried  out  in  the  district  to  which  the  variety  is  destined. 

Grain  yield.  —  The  earhness,  structure  of  the  culm,  res  stance  to 
cold  and  disease,  which,  as  has  been  seen,  vary  with  the  environmental 
conditions,  have  a  marked  influence  on  the  yield,  so  that  even  the  charac- 
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ter  "  productivity  "  changes  in  different  places.  Earliness  does  not  suffice 
to  guarantee  the  strength  of  the  yield  at  higher  latitudes.  A  striking  example 
of  this  is  given  by  the  very  early  six-rowed  barley,  Svalof  No.  01201.  Dur- 
ing the  years  1 894-1 904  this  barley  gave  an  average  of  19. 11  cwt.  per  acre, 
a  yield  much  below  that  of  the  Chevalier  variety,  23.57  ^^t-  P^^  acre.  This 
ma3^  be  explained  by  excessive  earliness  (in  the  south  at  least)  accompanied 
almost  alwa3''s  by  decreased  productivity.  If,  however,  19. 11  cwt.  are 
not  much  at  Svalof,  they  represent  a  fairly  good  harvest  in  Norrland.  At- 
tempts have  been  made  to  introduce  the  barley  01210  in  Norrland,  but, 
although  it  was  sufficiently  early,  the  results  as  regards  yield  of  grain  were 
far  from  encouraging. 

The  attempts  to  introduce  into  the  northern  districts  types  selected 
at  Svalof  go  back  to  1904,  the  year  in  which  a  series  of  comparative  tests  with 
37  varieties  of  barley,  21  six-rowed  and  16  two-rowed,  was  carried  out  at 
Lule&. 

As  regards  two-rowed  barleys,  repeated  attempts  made  even  with  the 
very  earl}^  varieties,  such  as  0116  from  Westergotland,  0161  and  0164  from 
Findelen  (Switzerland),  were  all  completely  negative.  On  the  other  hand, 
among  the  numerous  varieties  of  six-rowed  barley  studied  repeatedly, 
were  distinguished  01209,  01222  and  01225,  fairly  early  and  good  producers^ 
01209  at  least,  also  having  a  large,  well-formed  caryopsis.  The  variety 
01206  from  Dalarne  deserves  special  mention.  Axel  UlandER  states  that 
in  1908  this  variety  was  still  earher  than  the  very  early  native  barleys 
of  Joukasforvi  and  Pasala.  In  spite  of  these  few  exceptions  the  Svalof 
varieties  have  gradually  had  to  give  way  before  those  selected  at  lyulea, 
natives  of  the  Norrbotten  coast,  or  the  province  of  Totnek,  or  else  collected 
from  the  Lule&  district. 

274  -  Experiments  in  Field  Technic  in  Rod  Row  Tests.  — hayes,  h.  k.  and  arny,  a.  c, 

hithe  Journal  of  Agricultural  Research,  Vol.  XI,  No.  9,  pp.  399-419.  Washington,  Novem- 
ber 26,  191 7. 

The  lack  of  uniformity  in  selection  methods  sometimes  makes  it  diffi- 
cult to  compare  the  results  obtained  by  different  workers.  WTiile  the  ver}'- 
nature  of  the  investigations  excludes  the  use  of  exact  rules,  as  in  chemistry 
and  physics,  it  is,  nevertheless,  possible  to  standardise  the  methods  so  as 
to  decrease  errors  in  the  estimation  of  biometrical  data. 

Where  cereals  are  concerned,  the  size  and  shape  of  the  plots,  the  com- 
petition between  them  or  their  reciprocal  action,  soil  heterogeneit}',  are 
all  factors  which  have  a  considerable  influence  on  the  yield,  and  make  it 
difficult  to  estimate,  because  many  of  the  figures  are  not  strictly  compar- 
able. The  authors  have  attempted  to  find  a  method  to  reduce  these  sources 
of  error  to  a  minimum  by  a  series  of  field  experiments  with  barley,  oats 
and  wheat,  which  aimed  at  determining:  — 

i)  The  effects  of  competition  between  adjacent  rows  of  cereals  of 
the  same  and  of  different  varieties. 

2)  The  planning  (length,  spacing,  number  of  rows)  which  will  most 
effectually  reduce  to  a  minimum  the  effects  of  competition. 
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3)  The  number  of  times  an  experiment  must  be  repeated  to  elimin- 
errors  due  to  heterogeneity  of  soil. 
Each  of  the  experimental  plots,  adjacent  one  to  the  other,  contained 
three  i8-feet  rows  of  cereals.  The  rows  were  r  foot  apart.  In  other  words 
there  were  two  border  rows,  one  at  the  left  (L),  the  other  at  the  right  (R), 
and  a  centre  row  (C),  This  arrangement  is  shown  for  one  plot  in  the 
following  figure,  which  also  includes  the  adjacent  rows  (A)  of  the  two 
plots  on  either  hand. 


A 


I. 


R 


A.  —  Kffect  of  the  height  of  the  adjacent  eines  on  the  yieed 

OF  the  border  lines  OF  ANOTHER  VARIETY  OF  THE  SAME  SPECIES.  — 
There  was  one  plot  for  each  variety,  arranged  as  described  above.  At 
harvest  time  i  foot  was  discarded  from  each  row,  reducing  the  length  con- 
sidered to  16  feet. 

To  compare  the  yield  in  grain  the  following  method  was  adopted ;  — 
If  the  left  (L)  border  row  yielded  more  than  the  right  (R)  border  row,  the 
result  was  considered  positive  and  the  difference  expressed  in  -\-  bushels 
per  acre  ;  if  the  right  border  yielded  the  most  the  result  was  considered 
negative,  and  the  difference  expressed  in  —  bushels  per  acre. 

The  height  of  rows  adjacent  to  the  border  rows  of  another  plot  were 
compared  in  the  same  way.  If  the  variety  near  the  left  border  was  higher 
than  the  variety  near  the  right  border,  the  result  was  positive,  expressed 
in  -{-  inches  and  centimetres  ;  in  the  opposite  case  the  result  was  negative, 
expressed  in  —  inch.es  and  centimetres. 

With  the  results  obtained  tables  where  drawn  up  showing  the  correla- 
tion between  difference  in  yield  and  difference  in  height,  such  as  the  follow- 
ing (see  p.  306),  concerning  barley. 

The  figures  given  in  this  table  made,  it  possible  to  calculate  (by 
Davenport's  formula)  a  very  high  negative  coefficient  of  correlation: 
—  r  =  —  0-519  +  0.065.  '^he  height  of  the  rows  of  barley  adjacent  to 
the  border  rows  of  a  neighbouring  plot  thus  has  a  decided  influence  on 
the  yield  in  grain  of  these  border  rows, ;  the  greater  this  height  the  lowei 
is  the  yield. 

The  same  applies  to  winter  wheat,  where  r  =  —  0.337  dl  0.097. 

There  is,  however,  but  a  very  slight  negative  correlation  or  even  a 
slightly  positive  relation  in  oats  and  spring  wheat. 
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Correlation  between  the  difference  in  yield  between  the  border  rows  of  one 
variety  and  the  difference  in  height  of  adjacent  lines  of  other  varieties. 

Difference  in  yield  of  2  border  rows  of  the  same  variety  (bushels  per  acre) 
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The  figures  in  the  squares  within  the  border  represent  the  number  of  varieties  showing 
such  or  such  a  combination  between  diSerence  in  yield  and  difference  in  height.    The  totals 
of  these  figures  for  each  class  are  given  outside  the  border  on  the  right  and  at  the  bottom 
and  give  a  total  of  57  varieties,  shown  in  the  right-hand  bottom  comer. 


B.  —  Effects  of  the  adjacent  lines  on  the  yield  of  the  border 
ROWS  OF  A  DIFFERENT  VARIETY  OF  THE  SAME  SPECIES.  —  These  effects  were 
determined  as  in  the  preceding  case.  The  results  show  them  to  be  less  than 
the  effects  produced  by  the  height  of  adjacent  lines.  The  negative  coeflS- 
cient  of  correlation  was  again  highest  for  barley  —  r  =  —  0.394  +  0.075, 
about  6  times  th6  probable  error,  followed  by  that  of  spring  wheat 
—  r  =  —  0.290  +.  o.oSy.  The  other  cereals  had  very  low  positive  corre- 
lations, except  in  the  case  of  winter  wheat,  where  f  =  +  0.315  +_  0.099. 
These  positive  coefficients  might  be  due  to  soil  heterogeneity. 
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C.  —  Variabhity  of  border  rows,  centre  rows  and  three-row 
PLOTS  OF  control,  PLOTS.  —  The  cereals  studied  are  Haynes  Blviestem 
wheat,  Turkey  winter  wheat,  I^igowa  oats  and  Manchuria  barley.  The 
border  rows  were  found  to  vary  much  more  than  the  centre  rows,  as  the 
following  figures,  collected  at  the  Minnesota  Plant  Breeding  Nursery  and 
Farm  Crops  Section,  show, 


Cereal 

Experiment  field 

Difference  between 
coefficient  of  va- 
riability of  border 
and  central  rows 

Haynes  Bluestem  wher  t 

Turkey  winter  wheat 

I-iffO'wa  oats   ....... 

Plant  Breeding  Nursery     .    .    . 
Farm  Crops  variety  test     .    .    . 

Plant  Breeding  Nursery.   .    .   . 
Farm  Crops  variety  test .... 

Plant  Breeding  Nursery.   .    .    . 
Farm  Crops  variety  test   .    . 

Plant  Breeding    Nursery    .    .    . 
Farm  Crops  variety  test.   .    .    . 

2.90  +  1.788 
1-35  ±1-390 

2.74  +  1-509 
0.94+1-838 

3.93  ±1-230 

Manchuria  barlev      ....'.... 

2.64  ±  1. 613 
10.91  ±  4.208 

3-63  +  1.386 

The  greatest  differences  are  between  barley,  then  between  oats;  they 
are  but  slight  in  spring  and  winter  wheat. 

On  the  other  hand,  a  comparison  between  the  coefficients  of  variability 
of  yield  between  the  centre  rows  and  the  three  row  control  plots  gave  the 
following  results :  — 

Oats.  —  Negative  differences,  i.  e.  the  yield  of  the  centre  rows  varies 
less  than  that  of  the  three-row  plots. 

Barley.  —  Very  slight  positive  differences :  —  0.55  +_  2.596  and 
0.48  +  0.993. 

Winter  and  spring  wheat.  —  Marked  positive  difference :  —  1.65+^1.313 
and  2.94  +  1.699  for  the  first,  and  0.61  4^  1.215  and  2.95  HH  1.535  for  the 
seccjnd. 

In  wheat,  therefore,  the  average  yield  of  the  three-row  plots  varies 
less  than  that  of  the  centre  row,  but  the  difference  is  not  sufficienth^ 'great 
to  justify  the  extra  labour  which  would  be  required  to  compute  the  yield 
of  the  two  border  rows  apart  from  that  of  the  centre  row. 

From  the  results  obtained  the  following  conclusions  were  deduced :  — 
i)  There  is  marked  competition  between  rows  i  foot  apart.     In 
selection  work,  therefore,  it  is  best  not  to  sow  only  one  row  per  ear,but  to  sow 
three-row  plots,  as  the  two  border  rows  have  a  protecting  action. 

2)  In  calculating  the  yield  it  is  unnecessary  to  consider  all  the  three 
rows,  but  time  and  work  may  be  saved  by  considering  the  centre  row  only 
as  its  variability  is  almost  equal  to  that  of  the  three  rows  together. 

Repetition  of  tests  in  order  to  reduce  the  errors  due  to  soil 
HETEROGENEITY.  —  In  the  experiments  described  the  control  plots  were 
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also  used  to  study  the  efficaciousness  of  such  repetition.  Three  repeti- 
tions reduced  error  by  25  to  50  %  ;  9  to  12,  reduced  the  error  to  a  mini- 
mum, making  them  almost  negligeable. 

275  -  Correlations  Observed  in  Continuously    Cropped  Barley,  in  U.  S.  A.  —  See 

No.  289  of  thi.-;  Review. 

276  -  A  Method  for  Determining  the  Percentage  of  Self-Pollination  in  Maize.  — 

Wm,ler,  A.  B,-,  in  the  Journal  of  the  American  Society  of  Agronomy,   Vol.  IX,  No.  r, 
pp.    35-37.  I<ancaster,  Pa.,  January,  1917. 

In  the  maize  endosperm  which  results  from  fusion  of  the  second  nu- 
cleus of  the  pollen  grain  with  the  two  polar  nuclei,  the  yellow  colour  is  do- 
minant to  the  white.  If,  therefore,  a  white  variety  is  fertilised  with  the 
pollen  of  a  yellow  variety,  the  resulting  ears  are  hybrid,  certain  grains  hav- 
ing the  dominant  yellow  colour  of  the  male  parent,  in  accordance  with  the 
phenomenon   called  "  xenia  "  (i)  by   Foche. 

The  author  used  this  phenomenon  as  an  indicator  to  estimate  indirectly 
the  degree  of  self-fertilisation  in  maize,  applying  it  as  follows  :  —  in  a  field 
of  yellow  corn  he  placed,  here  and  there,  two  or  three  plants  of  white  maize. 
At  the  time  of  tasselling  two  of  the  three  plants  in  each  hill  of  white  maize 
were  detasseled  ;  the  third  plant  served  to  measure  the  degree  of  self- 
fertilisation  on  the  basis  that  the  white  grains  would  be  self -pollinated, 
the  yellow  grains  the  result  of  cross-pollination  (xenia) . 

The  varieties  used  were  Reid's  Yellow  Dent  and  Wing's  Hundred-Day 
White,  which  are  particularly  well  adapted  to  cross-fertilisation  since  they 
flower  about  the  same  time.  Of  36  ears,  an  average  of  5.13  %  were  self- 
pollinated,  but,  for  the  reasons  given  in  §  3,  this  does  not  represent  the  per- 
centage of  self-pollination  which  might  take  place  under  field  conditions. 

It  should  be  remembered  that :    — 

i)  It  is  not  alwa^'s  easy  to  distinguish  the  white  grains  from  the  yellow 
grains,  which  may  be  very  pale.  This  is  perhaps  due  to  the  formation  in 
the  endosperm  of  only  one  set  of  yellow  determinants,  brought  by  the  second 
nucleus  of  the  pollen  grain,  as  against  that  of  2  sets  of  white  determinants 
contained  in  the  double  endosperm  nucleus. 

2)  If,  instead  of  comparing  only  2  characters  of  the  endosperm  for 
colour  (white  and  yellow,  that  is,  one  pair),  the  author  had  compared 2 />«j>s 
of  characters,  concerning,  for  example  "  colour  "  and  "  sugar  content  ", 
the  classification  of  the  grain  would  have  been  greatly  facilitated.  It  is, 
however,  difficult  to  obtain  sweet  white  varieties  which  flower  at  the  same 
time  as  yellow  field  com,  and  to  do  so  a  series  of  plantings  would  be  neces- 
sary. 

3)  In  the  field  the  percentage  of  self-pollination  is  influenced  by  ex- 


(i)  When  a  female  flower  is  fertilised  by  the  poUen  of  another  variety  or  species,  the  result- 
ing fruit  may  show,  in  its  endosperm,  besides  the  embryo  of  the  hybrid,  also  the  characters 
belonging  to  the  fruit  of  the  male  parent.  In  his  \vork  called  Die  Pftanzenmischlinge,  Fo- 
CHE  calls  this  phenomenon  xenia.  —  See  also  BAxnt,  BrwIn,  EinfUhrung  in  die  experimentelle 
Vererbnn-^fslehrr,  p.  2  [3.     Berlin,  191 1.  {Ed.) 
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posure,  spacing  of  rows,  the  direction  and  strength  of  the  wind,  atmospheric 
moisture,  so  that  the  sources  of  error  can  only  be  eliminated  by  repeating 
the  experiments  during  several  years. 

277  -  The  Relation  of  the  Vigour  of  the  Maize  Plant  to  Yield.  —  Grantham,  a.  k  ,  in  the 

Journal  of  the  American  Society  of  Agronomy,  Vol.  IX,  No.  7,  pp.  340-343-  Washington, 
D.  C,  October,  1917. 

The  experiments  described  were  carried  out  at  the  Delaware  Agri- 
cultural Experiment  Station,  Newark,  to  ascertain  the  relation  of  the  vigour 
of  the  maize  plant  to  its  yield  in  grain.  Of  two  plants  grown  in  the  same 
hill,  one  was  much  stronger  and  vigorous  than  the  other.  About  100  such 
plants  were  chosen  and  grown  under  identical  conditions,  the  hills  thinned, 
and  the  stronger  plant  removed  in  50  cases  and  the  weaker  one  in  the  other 
50  cases. 

The  two  groups  were  distinguished  by  :  —  a)  a  considerable  difference 
in  the  date  of  tasseling  (August  5-12),  the  weaker  plants  being  much  later 
than  the  others  ;  b)  height,  measured  every  8  days  after  thinning,  from  June 
25  to  September  18.  The  extreme  measurements  were :  —  on  June  25,  4.7 
and  9.2  inches,  and,  on  September  18,  98.0  and  107.3  inches  respectively 
for  the  weak  and  strong  plants. 

The  following  table  gives  the  most  important  results  of  the  experi- 
ments :  — 

Distribution  of  ears  from  strong  plants  and  from  weak  plants. 


.Ti  -.'1 ^-T 

Weight  ofaar, 

Number  of  ears 

Weight  of  ear, 
grams 

Number  of  ears 

grams 

Strong  stalks 

Weak  stalks 

Strong  stalks 

Weak  stalks 

0-   50 

0 

5           1 

300-350 

II 

4 

50-100 

0 

5 

350-400 

8 

I 

100-150 

2 

10               : 

400-450 

2 

0 

150-200 

4 

9 

450-500 

3 

0 

200-250 

7 

8 

500-550 

I 

0 

250-300 

8 

6 

4« 

48 

.-     !l  ■■      . 

'  "1'.'  ''  ■ 

'  '      '     *     "      ' 

This  table  shows  that  strong  stalks  produce  no  ears  under  100  gm.  in 
weight,  whereas,  of  48  weak  stalks,  10  produced  ears  weighing  less  than 
100  gm.  More  than  half  the  ears  from  strong  stalks  weighed  more  than 
300  gm.,  while  2/3  of  those  from  weak  stalks  weighed  less  than  200  gm.  The 
strong  plants  are  also  distinguished  by  a  higher  yield  in  grain  (221.7  gm. 
for  strong  stalks,  109.6  gm.  for  weak  ones),  the  weight  of  the  cob  (41.7 
gm.  and  38.8  gm.),  and  a  lower  percentage  of  cob  (19 and  24%  respectively). 

There  is,  therefore,  a  positive  correlation  between  vigour  and  yield  (i). 

(I)  The  total  weight  of  the  plant  is  in  direct  ratio  to  the  total  weight  of  the  caryopses 
(see  also  Frtswirth,  C,  Die  Ziichtung  der  landwivtschaftlichen  Kiilturpflanzcn,  2nd.  Ed., 
Vol.  II,  p.  9,  Berlin,  1909).  {Ed.) 
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278  -  Correlations  between  Ear  Characters  and  Yield  in  Maize  (i).  —  love,  h.  h. 

and  Wentz,    J.  B.,   in    the    Journal   of   the  American   Society  of  Agronomy,    Vol.  IX, 
No.  7,  pp.  315-322.     Washington,  October  22,   1917. 

A  summary  is  first  given  of  the  results  obtained  by  workers  who,  in  selec- 
tion for  a  given  character,  chose  the  two  extremes,  and  sought  to  establish 
the  relationship  between  this  character  and  the  yield  (2) .  The  author  then 
describes  his  own  experiments  (at  the  Department  of  Plant  Breeding,  Cornell 
University,  Ithaca,  N.  Y.)  in  which  he  chose,  for  each  character  studied, 
ears  near  the  average  type.  The  maize  used  was  Cornell  No.  12,  a  yellow 
dent  variety  selected  from  the  Funk  Ninety  Day  variety.  In  a  table  are 
shown  the  correlations  obtained  for  all  the  characters  in  each  of  the  5  years 
during  which  the  experiment  lasted. 

Below  are  given,  in  Table  I,  the  general  averages  for  the  characters 
studied  during  the  5  years  igio-1914,  and,  in  Table  II,  the  mean  per- 
centage of  grain  in  the  ears  of  a  few  of  the  highest  and  lowest  classes  with 
the  mean  yield  of  these  classes. 

Table  I.  —  General  averages  of  the  characters  shidied. 

i 

Ear  characters  correlated  witli  yield  per  stalk 


Average 

(1910-1914) 

21.382  ± 

0.045 

15-278  ± 

0.027 

0.859  ± 

o.ogi 

9.289  i 

0.018 

273.048  ± 

0.978 

85-252  ± 

0.073 

0.283  ± 

O.COI 

17.004  ± 

o.oer 

1.314  ± 

0,003 

"•798  + 

0.003 

0.727  ± 

0.0c  2 

Length .      cm. 

.  Average    circumference cm. 

Ration  of  tip  to  butt  circumference.  

Average    circumference    of    c<^b cm. 

M'eight gm. 

Percentage  of  grain .    .         % 

Average  weight  of  kernels        gm. 

Number  of  rows 

Average  length  of  kernels cm. 

Average  width  of  kerne'^.       .....  .....       cm. 

Yield  per  stalk lbs. 


(i)  See  also  R.  February  1918,  No.  148.  {Ed.) 

(2)  WiLUAMS,  C.  G.  (Com  Experiments,  0/u"o  Agricultural  Experiment  Station  Bulletin 
282, 1915)1  selected  ears  for  the  maximum  and  minimum  extremes  of  the  characters  length  of 
ear,  shape  of  ear,  filling  of  tip,  indentation  of  kernel,  weight  of  ear  and  percentage  of  grain. 
In  selecting  long  and  short  ears  he  obtained  a  difference  of  only  1.39  bushels  per  acre  in  a  10 
year  average  yield  in  favour  of  long  ears.  In  selection  for  shape  of  ear,  tapering  ears  surpassed 
cylindrical  ears  in  average  yield  during  a  q-year  period  by  1.65  bushels  per  acre.  Eight  years' 
fclection  of  bare  and  filled  tips  gave  an  average  difference  of  0.34  bushel  per  acre  in  favour 
of  filled  tips.  Seven  years'  selection  of  rough  and  smooth  dented  ears  gave  an  average  dif- 
ference of  1.76  bushels  per  acre  in  favour  of  the  smooth  type.  Seed  ears  averaging  88.16  % 
of  grain  gave  a  6-year  average  yield  of  64.6.1  bushels  per  acre  as  compared  with  65.06  bushels 
from  ears  averaging  76.38  °/„  of  grain.     - 

Hartley,  C.  P.  (Progress  in  Methods  of  Producing  Higher  Yielding  Strains  of  Corn,  U.  S- 
Department  of  Agriculture  Yearbook,  1909,  p.  309),  tabulated  the  yields  of  4  varieties  for 
6  years,  including  1000  ear- to-row  tests.  He  found  no  relation  between  the  characters  of  seed 
ears  and  yield. 
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Table  II. 

—  Mean  percentages  of  grain  in  the  ears  in  a  few  of  the  highest  and 
lowest  classes,  with  the  mean  yields  of  these  classes. 

1 

Year 

High  classes                                         Low  classes 

Percentage 
of  grain 

Yield  per  stalk,         Percentage 
pounds         1          of  grain 

1 

Yield  per  stalk, 
pounds 

1910  ...         

igi I     .     .     .     .          

87.074 
88.565 
87.158 
88.447 

•87.235 

0.822 
0.624 
0.672 
0.602 
0.651 

81.676 

79.375 
80.750 
80.714 
82.750 

0.859 
0.677 
0.738 
0.847 
0.645 

IQT2 

TQI3 

TQTA      .      .       

Average  .    ■    ■ 

87.596 

0,«92 

81,053 

0,T53 

« 

Montgomery,  E.  G.  (Experiments  with  Corn,  Nebrasa  Agricultural  Experiment  Station, 
Bulletin  112,  1909),  during  many  j'ears  selected  earsfor  the  characters  shape  of  ear,  shape  of 
kernel  and  size  of  ear.     He  concluded  the  results  were  slightly  in  favour  of  long  ears  ;  the  size 
of  the  ear  depends  too  much  on  environment  to  be  of  any  importance  ;  a  medium  depth  of  ker- 
nel is  to  be  preferred. 

Pearl,  Eaymond  and  Surface,  Frank M.  (Experiments  in  Breeding  Sweet  Corn,  Maine 
Agricultural  Experiment  Station,  Bulletin  183, 1910),  carried  out,  from  1907-1909,  a  large  num- 
ber of  ear-to-row  tests  with..sweet  corn.  One  of  their  conclusions  is  that  there  is  no  relation 
between  the  external  seed  characters  and  yield  in  sweet  corn. 

Sconce,  H.J.  (Scientific  Com  Breeding,  Proceerfiwgs  of  the  American  Breeders'  Association, 
Vol.  vn,  p.  43,1911)  tested  Reid  Yellow  Dent  and  Johnson  County  White  maize  for  5  years.  He 
found  that  ears  of  these  varieties  with  18  and  20  rows  of  kernels  gave  better  yields  than  those 
with  more  than  20  or  less  than  18  rows.  Averaging  the  results  of  4  years  he  found  that,  with 
Reid  Yellow  Dent,  the  best  j'ields  were  obtained  with  kernels  having  small  germs,  and  with 
Johnson  County  White,  with  kernels  having  large  germs.  In  correlating  yield  with  shape  of 
kernel  he  found  that,  in  both  varieties,  square-shouldered  kernels  showing  a  small  space  be- 
tween the  rows  at  the  crown  and  tip  gave  the  best  yields. 

McCall,  a.  G.  and  Wheeler,  C.  S.  (Ear  characters  not  correlated  with  yield  in  com, 
Journal  0/  the  American  Society  of  Agronomy,  Vol.V,  p.  117,  1913),  of  Ohio  State  Uni- 
versity, calculated  the  correlations  between  a  few  ear  characters  and  yield  and  obtained  the 
following  results  : 


Coefficients  of  correlation 


Characters  correlated  with  vield 


Series  i 


Series  2 


Length  of  ear 
Weight 
Circumf  erer  ce 
Densitv 


0.0580  zli_  0.0296 

—  0.0270  :£;  0.0292 

—  0.0968  ±  0.0287 
0.0272  itr  0.0293 


0.1017  i  0.0651 
0.0866  "li  0.0656 
0.1803  ^t  0.0636 


The  ears  used  in  this  work  had  not  been  selected  for  the  characters  used  in  the  correla- 


tions. 
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Conclusions.  —  i)  The  characters,  length,  ratio  of  tip  circumference 
to  butt  circumference,  average  circumference  of  cob,  weight,  average  weight 
of  kernels,  number  of  rows  of  kernels  and  average  length  and  width  of 
kernels,  do  not  show  correlations  significant  enough  to  be  of  value  in  judg- 
ing seed  maize. 

2)  There  is  a  slight  negative  correlation  between  percentage  of  grain 
in  the  ear  and  yield,  implying  that  ears  containing  a  low  percentage  of 
grain  may  yield  higher  than  ears  with  a  high  percentage  of  grain. 

3)  The  average  circumference  of  the  ear  is  the  only  character  showing 
any  significant  relation  to  yield. 

4)  The  external  characters  of  the  ears  cannot  serve  as  a  basis  for 
the  choice  of  high  yielding  ears.  The  points  ofi  a  show  card  are  of  no  value 
for  selecting  seed  ears,  and  apply  exclusively  to  show  purposes. 

5)  The  only  basis  for  selecting  high-yielding  seed  maize  is  the  ear- 
to-row  progeny  test. 


Love,  H.  H.  (The  Relation  of  Certain  Ear  Characters  to  Yield  in  Com,  Proceedings  of  the 
American  Breeders'  Association,  Vol.  VII,  p.  29.  Washington,  1912) ,  obtained  the  following 
correlations  in  experiments  carried  out  over  two  years  : 


Ear  characters  correlated 

Minnesota  No.  13 

Funk  Ninety  Day 

with  yield  per  stalk 

1 
lyog             1              iqio 

i 

1909                       -1910 

« 

II 

1 

Length   

Weight 

Number  of  rows 

Weight  of  kernels 

Ratio  of  tip  circumference  to  butt 

circumfereuce 

Percentage  of  grain 


-  0.099  ±  0.076 
0.094  ±  0.076 
0.260  i  0.072 


0.241  ±  0.064I 

0.015  ±  0.068 

-  0.127  ±  0.06 71 

0.028  ±  0.068; 

■  0.162  dr  0.066 

■  c.  177  ±  o.o66| 


0.300  ±  0.061 

0.323  ±  0.060 

—  0.061  ±  0.069 


0.058  ±  0.067 

0.090  ±  0.067 

■  0.034  ±  0.067 

0.043  ±  0.067 

0.014  i  0.067 


Thus  the  only  characters  showing  any  considerable  correlation  are  length  and  weight  of 
ear.  Of  the  8  correlations  obtained  for  these  two  characters  in  the  two  years,  two  are  about 
five  times  their  probable  error,  so  that  these  correlations  can  hardly  be  considered  signi- 
ficant. (See  also  B.  Maj'  1912,  No.  491). 

Cunningham,  C.  C.  (Relation  of  Ear  Characters  of  Corn  to  Yield,  Journal  of  the  American 
Society  of  Agronomy,  Vol.  VIII,  p.  188,  i9i6),of  the  Kansas  Experiment  Station,  studied  the 
relation  of  the  ear  characters  to  yield  in  a  number  of  varieties.  He  found  some  variation  for 
length  of  ear  in  the  different  varieties.  In  the  small  varieties  the  long  ears  yielded  a  little  bet- 
ter than  the  medium  and  short  ears,  but  this  did  not  apply  to  the  larger  varieties.  There  was 
no  significant  difference  in  the  averages  for  all  varieties.  Ears  with  small  circumference  out- 
yielded  the  large  ears.  There  seems  to  be  no  relation  between  the  filling  out  of  the  tips  of  the 
ears  and  yield.  Smooth  ears  out-yielded  the  roughly  dented  ears.  Ears  withlow  percentage  of 
grain  yielded  slightly  higher  than  those  with  the  hjgher  percentages  of  grain.  Ears  with  16 
and  1 8  rows  of  kernels  generally  gave  the  highest  yields,  though,  in  this  character,  there  was  a 
difference  in  varieties. 
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279  -  Breeding  Sweet  Corn  Resistant  to  the  Corn  Earworm.  —  Collins,  G.  n.  and 

Kempton,  T.  H.,  in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  11,  pp.  544-572. 
Washington,  December  10,   1917. 

In  the  south   of  the   United   States   and  throughout  the  American 

tropics  the  production  of  sweet  maize  is  greatly  hampered  by  the  ravages  of 

the  maize  earworm   [Chloridea    ohsoleta  Fab.,  of  the  Noctuidae  family), 

!  which,  are  so  serious  that,  in  some  districts,  the  place  of  sweet  maize  has 

i  been  taken  by  the  more  resistant  field  varieties. 

'■         In  order  to  unite  in  a  new  variety  the  character  "  sweet  grain  "  of 

j  sweet  maize  and  that  of  "  resistance  to  earworm  "  of  field  maize,  a  series 

!  of  hybridisation  and  selection  experiments  were  carried  out  from  1912  to 

\  1916  at  Victoria  (Tex.),  Chula  Vista,  near  San  Diego  (Cal.)  and  Ivanham 

(Md.).  Crosses  were  first  made  between  the  three  commercial  varieties  of 

sweet  corn,  Stowell's  Evergreen,  Early  Evergreen  and  Early  Cory,  and  two 

varieties  of  field  corn,  Brownsville  and  Marrainto.  Brownsville  was  selected 

for  its  resistance  to  earworm  ;  Marrainto,  a  variety  from  northern  Mexico, 

has  rather  thicker  and  harsher  husks  than  those  of  Brownsville.     From 

among  the  hybrids  obtained  the  four  following  were  chosen  : 

Ph  75  (Brownsville  X  Early  Cory)  Ph  79  (Stowell's  Evergreen  X  Brownsville) 

Ph  77  (Early  Evergreen  X  Brownsville)  Ph  80  (Marrainto  X  Early  Evergreen). 

From  the  beginning  of  the  experiment  the  four  characters  considered 
as  important  in  resistance  to  earworm  were  :  — 

i)  The-  distance  which  the  husks  extend  beyond  the  tip  of  the-  ear  ;  as  the 
larvae  usually  enter  the  ear  from  the  tip  of  the  shoot  it  is  advantageous  to 
!  increase  the  distance  they  must  travel. 

2)  The  thickness  of  the  cover  of  the  husk ;  as  the  larvae  sometimes 
enter  the  ear  through  holes  in  the  husk  a  thicker  cover  might  hinder  them. 

3)  The  texture  of  the  husks  ;  in  most  sweet  varieties  the  husks  are 
relatively  soft  and  smooth,  while  in  field  varieties  thej^  are  firm  and  rough, 
sometimes  even  covered  with  firm  spicules  making  their  surface  like  sand- 
paper. This  character  might  prevent  the  insects  from  eating  through  the 
husks. 

4)  The  husk  leaves  ;  it  was  throught  that  ears  without  husk  leaves 
might  be  less  attractive  to  the  moths. 

The  ears  from  the  Fj  contained  a  mixture  of  sweet  and  horny  seeds. 
In  1 914  the  sweet  seed  from  selected  ears  of  each  of  the  four  above-mentioned 
hybrids  were  sown  in  separate  rows  at  Lanham,  one  row  for  each  ear.  Pol- 
linations were  then  made  of  plants  of  similar  appearance,  usually  within  the 
same  row,  the  cl;iaracters  described  being  recorded  for  each  plant.  Pre- 
ference was  given  to  plants  with  long  husks  and  few  husk  leaves,  but 
other  t5'pes,  including  a  few  that  appeared  inferior  in  worm-resistant  cha- 
racters, were  not  excluded.  In  1915, 14  ears  were  selected  and  the  grain 
from  them  sown  at  Chula  Vista,  where  the  earworm  does  more  serious  da- 
mage than    at    Lanham. 

When  the  hybrids  obtained  in  1915  at  Chula  Vista  were  compared 
with  other  varieties  of  sweet  maize  growing  in  the  neighbourhood,  the  hy- 
brids were  found  to  have  suffered  less  than  the  other  varieties.     All  condi- 
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tions  being  equal,  and  the  effect  of  competition  in  adjacent  lines  (i)  being 
taken  into  consideration,  some  lines  shoM^ed  greater  resistance  than  others ; 
thus,  the  hybrid  Ph  T24  (Stowell's  Evergreen  X  Brownsville)  was  7  ^ 
times  more  resistant  than  Ph  125  (same  cross).  This  proves  that  different 
plants  from  the  same  ear  are  distinguished  by  a  special  degree  of  resistance. 
In  iqt6,  35  rows  were  planted  at  Ivanham.,  distributed  as  follows :   — 

14  rows  of  the  1915  hybrids. 

9  from  ears  obtained  by  hand  pollinations  within  the  rows  of  the  1915  I'ow. 

8  rows  from  ears  obtained  by  crosses  between  the  rows  in  191 5. 

2  rows  of  Fj  crosses  between  1915  lines  and  Hopi  maize 

I  row  01  Oregon  Evergreen  (P  129,)  a  commercial  variety  of  sweet  maize 

I  row  of  New  Century  Wonder  (P  125),  a  commercial  soft  variety  sold  as  table  maize. 

The  results  confirm  those  of  1915.  Ph  124  retained  its  superioiity, 
showing  the  character  "resistance  to  earworm  "  tohe  hereditary.  Moreover,  the 
degree  of  immunity  may  increase  from  one  generation  to  the  other  as  is 
shown  by  the  correlation  0.66  _+  o.oq  for  damage  done  by  earworm.  On 
the  other  hand,  three  varieties  of  sweet  maize  used  for  comparison,  Oregon 
Evergreen,  one  of  the  most  resistant  commercial  varieties  of  sweet  maize 
and  two  Hopi  Itybrids,  Ph  137  and  Ph  141,  were  seriously  injured  by  the 
parasite. 

Characters  correlated  with  resistance  :  — 

i)  Damage,  expressed  by  a  scale  from  i  to  10,  where  10  expresses 
complete  destruction  of  the  ear. 

2)  Number   of  larvae. 

3)  Damage  per  larva. 

4)  Prolongation  of  husk ;  the  distance  from  the  tip  of  the  ear  to 
that  of  the  husk  expressed  in  centimetres. 

5)  Length  of  ear. 

6)  Length  of  husks. 

7)  Number  of  husks. 

8)  Number  of  layers  forming  the  husk. 

9)  Number  of  days  from,  planting  to  silking. 

10)  Maturity ;  the  proportion  of  opaque  to  transparent  endosperms 
estimated  in  a  section  of  the  grain,  according  to  a  scale  of  from  6  to 
15  ;  below  6  the  grain  is  not  marketable. 

11)  Number  of  days  from  silking  to  harvest. 

12)  Husk  leaves  ;  the,  development  is  in  accordance  with  a  scale  of 
I  to  10. 

13)  Number  of  rows.  ^ 

The  correlation  of  the  characters  prolongation,  length  of  husks,  number 
of  layers,  days  to  silking,  to  damage  are  expressed  by  coefficients  equal  to 
or  above  0.35.  There  is  positive  correlation  between 

Prolongation  and  Length  of  husks. 
Length  of  husks  and  Length  of  ear. 
Number  of  husks  and  Number  of  layers. 


(i)  vSee  No.  274  of  th's  Revieiv.  (Ed.) 
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Number  of  layers  and  Days  to  silking. 

Days  to  silking  and  Maturity,  Days  from  silking  to  harvest,  Husk  leaves. 

Maturity  and  Days  to  harvest,  Husk  leaves. 

These  correlations  must  be  borne  in  mind  so  that  an  eventual  immunis- 
ing effect  may  not  be  wrongly  attributed  to  one  of  a  pair  of  correlated  cha- 
racters. 

Anai,ysis  of  results.  —  Prolongation  of  husks.  —  One  of  the  chief 
'differences  between  sweet  maize  and  field  maize  is  the  greater  length  of 
the  husks  which  greatly  exceed  the  lip  of  the  ear  in  the  latter  ;  the  larvae 

Iof  the  earworm  nmst  thus  travel  a  greater  distance  to  reach  the  tip.  This 
explains  the  grearter  resistance  of  the  field  variety.  A  correlation  between 
damage  and  length  of  husk  is,  therefore,  to  be  expected.  Such  a  correlation 
of  0.71  _+  0.06  is,  indeed,  found,  whereas  the  relation  of  regression  of  dam- 
age (i)  to  length  of  husk  is  expressed  by  the  coefficient  1.02,  i.  e.  an  increase  of 
'  I  cm.  in  prolongation  may  save  i  %  of  the  crop.  AmongvSt  14  progeny  with 
■an  average  prolongation  of  2.9  cm.  there  was  a  loss  of  10  %.  and  among 
12  with  an  average  prolongation  of  7.7  cm.  the  loss  dropped  to  5%.  In 
other  words,  an  average  increase  of  4.8  cm.  in  prolongation  was  accompan- 
|ied  by  an  average  reduction  of  5%  in  damage  (or  about  Vioo  P^^  centimetre). 

Number  of  layers  and  number  of  husks.  —  The  coefficient  of  correla- 
tion between  this  character  and  damage  is  high  —  0.52  —  but  as  only  4.5% 
of  the  larvae  enter  the  ear  by  penetrating  the  husks,  there  cannot  be  said  to 
be  any  direct  relation  as  to  cause  and  effect  between  the  number  of  layers 
and  damage.  The  protective  effect  of  the  layers  is  also  partly  due  to 
another  character  correlated  with  thickness  which  has  not  been  considered 
in  these  experiments  (partial  correlation). 

Husk  Leaves.  —The  larger  the  leaves  the  larger  the  space  over  which 
jthe  moth  can  deposit  eggs.  The  positive  correlation  between  damage  and 
husk  leaves  is  0.31  +.  O-H  I^i  selection,  therefore,  forms  with  very  large  husk 
leaves  should  be  -avoided . 


(i)  Wheu  the  coefficient  of  correlation  between  2  characters  and  the  standard  deviation 

of  each  is  known  the  coefficient  of  regression  may  be  easily  calculated.     For  example,  to  obtain 

the  coefficient  of  regression  of  the  weight  of  the  ear  as  related  to  its  length,  the  coefficient  of 

correlation  between  weight  and  length  is  multiplied  by  the  standard  deviation  from  the  average 

weight,  and  the  product  divided  by  the  standard  deviation  from  the  average  length,  using  the 

a  w 
formula  r  =  — —  >  where  W  represents  the  weight  in  oimces  and  1,  the  length  in  inches. 

Similarly,  to  calculate  the  coefficient  of  regression  of  the  length  as  related  to  the  weight, 

the  formula  r  =  — —  is  used.    Supposing,  for  example,  that  the  coefficient  of  regression 
G  W 

of  the  weight  as  related  to  the  length  is  2.03  and  that,  in  certain  groups  of  ears  in  a  field,  the 

deviation  from  the  average  length  of  the  group  in  relation  to  the  average  length  of  the  crop 

,3  2  inches,  by  multiplying  this  deviation  by  the  coefficient  of  regression,  these  ears  may  be  said 

to  weigh  2  X  2.03  =  4.06  ounces  more  than  the  average  weight  of  the  ears  of  the  crop. 

The  coefficient  of  regression  thus  gives  a  specific  relation  between  the  standard  deviation 

of  3  correlated  characters,  so  that,  if  the  standard  deviation  of  one  ot  them  be  known,  it  is 

easy  to  calculate  the  standard  deviation  of  the  other.  —  Of.  Davenport,   E.,  Principles  of 

Breeding,  pp.  466-368,  {Ed.) 
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Number  of  larvae  and  damage  per  larva.  —  These  values  are  low  in  re- 
sistant lines.  As  the  number  of  larvae  depends  greatly  on  the  degree  of 
attraction  of  the  plant  for  the  female  moth,  it  may  be  assumed  that  the 
plants  avoided  by  the  moths  are  those  most  distasteful  to  the  larvae.  It 
is  probable  that  this  agreement  between  the  instinct  of  the  larva  and  the 
moth  depends  less  on  the  morphological  characters  of  the  plant  than  on 
chemical  differences,  probably  on  the  presence  of  some  volatile  substance 
distasteful  both  to  the  larva  and  to  the  moth.  We  have,  therefore,  one 
of  the  characters  which  have  not  been  considered  in  these  investigations, 
although  it  is  closely  correlated  with  damage. 

Other  characters.  —  The  coefficients  of  correlation  are  low  and  of  no 
importance  in  practical  selection. 

Conclusions.  —  i)  An  increase  in  the  length  and  thickness  of  the  husk 
covering,  and  a  reduction  of  the  husk  leaves  increase  resistance  to  earworm. 

2)  By  crossing  sweet  maize  and  field  maize  varieties,  the  characters 
"  sweet  grain  "  and  "  resistance  of  the  ears  to  earworm  "  may  easily  be  united 
in  one  variety  in  ever-increasing  proportions. 

280  -  Correlations  Observed   in  Maize  Grains,  in  U.  S.  A.   —  See  No.  271  of  this 
Review. 

281  -  Inheritance  of  Abbreviation  of  Growth  in  the  Cultivated  Carrot  and  Beet. — 

TDaniei.,  liVCiES,  in  Comptes  rendus  des  Sdances  de  I'Acadimie  des  Sciences,   Vol.  CI^XV, 

No.  25,  pp.  1012-1014.     Paris,  December  17,  1917. 

In  191 6  the  author  described  his  studies  on  certain  nutrition  modifica- 
tions caused  by  the  sea  climate  and  sandy  soil  in  plants  transferred  from 
Rennes  (Ille-et-Vilaine)  to  Erquy  (C6tes-du-Nord),  by  the  sea  (i).  He 
showed  that  most  of  these  variations  were  not  hereditary,  but  disappeared 
with  inland  cultivation.  He  extended  his  observations  to  the  study  of 
the  inheritance  of  other  phenomena  which  appear  to  be  more  frequent  on 
the  coast,  particular!)'  the  inheritance  of  abbreviated  growth  in  carrots 
and  beet,  which  sometimes  give  annual  plants  of  no,  or  of  only  very  mini- 
mum, utilitarian  value. 


(i)  DANIEL,  LuciEN,  Cultiires  experiinentales  au  bord  de  la  mer,  in  Comptes  rendus  des 
Stances  de  I'Academie  des  Sciences,  Vol.  CLXIII,  No.  18,  pp.  483-486.     Paris,  Oct.  30,  1916. 

The  author  summarised  as  follows  the  results  of  his  experiments  carried  out  during  1 5 
years  at  Erquj'  :  — 

1 )  In  1 5  years  the  plants  transferred  from  Rennes  to  the  coast  at  Erquy,  acquired  no  ha- 
lophytic  characters  although  subjected  to  the  influence  of  fog  and  occasional  watering  with 
salt  water. 

2)  The  only  distinct  variations  were  those  caused  by  the  very  marked  oscillations  of 
the  water  (quantity,  quality  and  salt  content),  which  caused  dwarf  and  giant  plants  and  all 
the  intermedite  stages.  This  actions  is  entirely  transitory,  both  in  the  experimental  plants 
themselves  and  in  their  descendants.  It  does  not  appear  to  be  hereditary  so  far  as  can 
judged  from  the  negative  experiments  and  their  short  duration  (15  years)  as  compared  with 
repeated  action  during  many  centuries.  Giant  or  dwarf  plants,  so  common  on  the  sea  coast 
according  to  the  degree  of  moisture  at  the  station,  rapidly  lose  their  peculiar  characters  in- 
land, thus  again  confirming.the  non-inheritance  of  these  phenomena. 
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His  experiments,  which  are  still  being  continued,  were  carried  out  si- 
-i  multaneously  at  Rennes  and  at  Erquy  and  gave  the  following  results :  — 
i)  The  abbreviation  of  growth  is  partially  hereditary,  to  a  degree 
varying  with  the  conditions  of  cultivation  in  a  first  generation  ; 

2)  The  sensibility  to  the  variation  is  specific  and  greater  in  the  variety 
of  carrot  studied  than  in  that  of  beet ; 

3)  The  abbreviation  of  growth  varies  with  the  individual  and  may  be 
accompanied  by  unexpected  variations  showing  that  the  stability  of  the 
race  has  been  deeply  shaken  ; 

4)  Care  must  be  taken  not  to  use  seed  of  annual  carrots  and  beets  ; 
the  mixing  of  such  seeds  with  pure  ones  should  be  suppressed. 

282  -  The  Selection  of  Some  Varieties  of  Swede  Resistant  to  Plasmodiophora 

Brassicae,    in    Denmark.  —  christenson,  c.  I.,  iu  Tidskrift  for   rianieavi, 

Vol.  XXVI,  Part,  i,  pp.  68-82.     Copenhagen,  1917. 

The  English  variet}''  Pioneer,  of  Driffield,  Yorkshire,  is  known  to  be 
resistant  to  the  attack  oi  Plasmodiophora  Brassicae,  which  causes  great  dam- 
age to  swedes  in  Denmark  every  year.  For  this  reason,  the  discovery  of 
two  new  varieties  of  swede  more  resistant  than  Pioneer  to  the  disease, 
is  worthy  of  special  notice. 

Ojie  was  isolated  from  the  type-variety  Klank  belonging  to  the  "  Tri- 
folium  "  Society  of  Copenhagen  ;  the  other  came  from  the  Studsgaard  Ex- 
periment Station.  The  article  describes  the  results  of  a  series  of  selections 
carried  out  at  Studsgaard  during  1909-1916,  with  excellent  results.  In  the 
autumn  of  1908,  the  author  collected  18  healthy,  well-developed  specimens 
from  plots  very  badly  damaged  by  Plasmodiophora.  Some  of  these  choice 
specimens  went  bad  during  the  winter  ;  11  remained  and  were  planted  in  the 
spring  of  1909,  well  isolated  to  prevent  cross-fertilisation. 

Sufficient  seed  was  collected  from  10 -of  the  plants  to  allow  study  of 
the  progeny.  The  aim  was  to  ascertain  whether  resistance  to  Plasmodio- 
phora is  hereditary.  Ten  families  were  named,  one  for  each  seed  plant : 
Bangholm  Fam.  i,  Fam.  2,  etc.  The  seed  was  sown  on  plots  that  had 
produced  swedes  for  the  two  previous  years  that  were  badly  attacked  by 
Plasmodiophora.  The  results  for  1910  are  given  in  Table  I.  The  progeny  are 
divided  into  3  groups :  i)  perfectly  resistant ;  2)  slightly  attacked,  but  the 
'  root '  retains  its  form  and  can  be  fed  to  cattle  ;  3)  badly  attacked,  the 
'  root '  being  completely  spoiled.  Column  8  in  the  table  shows  the  degree 
t  of  intensity  of  the  attack  for  each  family,  calculated  according  to  the  for- 

\  mula  :    K  =    °''^         — +J^c     ^  ^^  where  a  equals  the  number  of  unat- 

^  n  ■ 

tacked  roots,  h,  the  number  of  slightly  attacked  roots,  c  the  number  of 
badly  attacked  roots,  and  n,  the  total  number  {a  -{-  b  -\-  c)  of  roots. 

The  progeny  of  87  roots,  chosen  with  no  criterion  of  immunity,  and 
crossing  under  similar  conditions,  and  quite  near  to  the  experimental  plots, 
were  almost  completely  destroyed  by  Plasmodiophora  :  degree  of  intensity 
i  of  the  attack  =  14.     The  attack  was  much  reduced  in  the  case  of  the  10 
Bangholm  families  coming  from  resistant  plants;  the  intensity  being  4 
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(maximum)  given  by  Fam.  i  and  2,  and  0.4  (minimum)  given  by  Fam  4, 
which  was  also  notable  as  being  almost  completely  immune. 

The  1912-1913  Experiments  confirmed  those  of  1910.  During  this  time, 
by  means  of  continuous  and  minute  selection  in  the  Studsgaard  experimental 
fields,  some  lines  were  isolated  that  had  a  high  degree  of  resistance,  as  was 
shown  by  trials  in  1914,  1915  and  1916. 

Table  I.  —  Demonstration  of  the  transmissibility  0/  the  character  "  resistance 
to  Plasmodiophora  Brassicae  ".  1910  results. 


Number 
per 

of  roots 
plot 

1 

1  No.  of  roots 

'"      1 

75 
go 

•S 
il 

Kg. 

of  roots  per  plot 

"I 

1 

•s 

8 
1 

1/7 

1 

-0 

i 
J 

to 

1 

1 

Pioneer     .        ...... 

r>  A  6 

1-7 

«.3 

2.7 
15.4 

29.0 
29.0 

85 
18 

6 

9 
53 

0 

■^ 

15-6 
3.3 

0.9 

6.2 

04 
3-2 

16. 9 
12.7 

Baugholni   (ordinary) 

5.3 

29 

14 

Bangholm,  Fam.  i    . 

21.4 

3.3 

3.3 

28,0 

76 

12 

12 

4 

13-8 

2.9 

1.2 

17-9 

«               »      2 

23.3 

5.0 

2.0 

30.3 

77 

16 

7 

3 

12.7 

2.1 

0.2 

15.0 

))               »       3 

23.3 

5.0 

0.7 

29.0 

81 

17 

2 

2 

16.8 

1.9 

0.2 

18.9 

))               »       4 

29.0 

1-3 

0.0 

30-3 

96 

4 

0 

0.4 

19.6 

0.9 

0.0 

20.5 

»              »      5 

24-3 

3.7 

2.3 

30-3 

80 

12 

ii 

3 

22. T 

2.0 

0.4 

24-5 

))               »      6 

22.3 

1-7 

1-3 

25-3 

88 

7 

5 

2 

18.I 

0.9 

0.4 

19.4 

»              »       7 

23.3 

2.7 

3.0 

29.0 

81 

9 

10 

3 

16.6 

1-7 

0.5 

18.8 

))               »       8 

' 

23.0 

3.0 

2.7 

28.7 

80 

II 

9 

3 

18.6 

2.2 

0.5 

21.3 

»               »      9 

. 

2'r.o 

5-0 

4.0 

30.0 

70 

17 

13 

4 

17.6 

2.9 

0.9 

21.4 

Table  II.  —  Table  showing  the  degree  of  resistance  of  the  progeny  (1916). 


Hundreds  of  roots 

Number 

of  roots 

^ 

- 

per  hectare 

% 

a 

• 

■ 

- 

°    0 

8 

1 

1 
e 

3 

Total 

s 

i 

"2 

U 

a 

■2 

1 

■ll 

^     0 

a 

1 

1 

■« 

'to 

1 

■« 

II 

Bariglioliu    Fam.     4.    .    ■ 

444 

76 

9 

4 

533 

83 

14 

2 

I 

2 

)>               »        25.    •    • 

421 

63 

8 

21 

513 

82 

12 

2 

4 

3 

»               »        19.    •    • 

387 

108 

15 

9 

519 

74 

21 

3 

2 

3 

»               »        21.    .    . 

374 

106 

20 

20 

320 

72 

20 

4 

4 

4 

»               »        26.    .    ■ 

356 

88 

40 

22 

506 

70 

18 

8 

4 

5 

»              »         3-   •    • 

309 

127 

56 

19 

511 

60 

25 

II 

4 

6 

Bangholm     Pajberg     III 

(ordinary  typel  .... 

15 

194 

148 

93 

450 

3 

43 

33 

21 

17 
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In  Table  II  (1916),  in  order  to  find  the  value  of  K,  the  progeny  are  di- 
vided into  4  groups :  —  i)  immune  ;  2)  slightly  attacked  ;  3)  heavily  attacked  ; 

3)  almost  completely  destroyed.  The  formula  K  = — — '—  x  10 

Us  used,  where  d  equals  the  number  of  plants  entireh^  destroyed  (a,  b,  e 
and  n  as  in  the  preceding  formula) . 

Among  the  new  forms,  Fam.  25  and  19  deserve  attention  both  for 
high  resistance  and  yield  (see  Tables  II  and  III1.  They  com.e  close  to 
Fam.  4,  which,  however,  always  maintains  its  first  place.  This  shows  the 
excellent  results  obtainable  by  individual  selection. 

T.\BLE  III.  —  Data  on  the  1916  root  crop 


Dry 

Roots  per  acre,  in  quintals 

0/ 

/o 

matter 

per 

hectare, 

ill  quintals 

iiniuuiit' 

slighliy 

1    attaclwd 

bcully 

attacked 

\ 

Total        ' 

of  dry  matter 

Bangholm 

Fam.     4.    ■    • 

83.7 

486 

87 

4 

577 

14-5 

)) 

"        25.    . 

80.6 

306 

76 

2 

584 

13-8 

)) 

»        ig.    .    . 

74.0 

432 

117 

7 

.556 

13-3 

» 

»          3.   .    . 

73-7 

364 

I/O 

24 

508 

14-5 

» 

)i        26.   ■ 

69.6 

399 

85 

17 

501 

139 

(( 

»        21.    •    ■ 

67.9 

363 

93 

12 

468 

14-5 

Bangholm 

Pajberg      III 

(ordinary 

type)  .... 

49.0 

13 

271 

99 

1 

383 

12.8 

283  -  Flaxwilt :  A  Study  of  the  Nature  and  Inheritance  of  Wilt  Resistance.  —  I'isdale, 

W.  H., in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  11,  pp.  573-605,  plates  44-46. 

Washington,  December  10,  191 7. 

The  experiments  described  were  carried  out  in  February,  191 5,  at  the 
University  of  Wisconsin.  Crosses  were  made  between  a  variety  of  flax  re- 
sistant to  wilt  {Fusariun;  lini  BoUey)  —  North  Dakota  Resistant  114,  de- 
signated in  the  article  as  N0.4  —  with  3  other  varieties  more  or  less  suscep- 
tible to  the  disease,  namely.  No.  3.  from  Dakota,  No.  5,  with  white  flowers 
from  Red  Wing.  Minn.,  No.  6,  from  Devil's  Lake,  N.  Dakota.,  and  the 
behaviour  of  the  hybrids  obtained  observed. 

Only  one  of  the  crosses,  that  between  the  resistant  variety  No.  4  and 
the  most  susceptible  variety.  No.  3,  gave  results  which  could  be  explained 
by  a  Mendelian  formula.  The  resistant  plant  was  used  as  female  parent, 
and  the  progeny  designated  as  4  D  20,  where  4  represents  the  strain,  D  the 
plot  on  which  it  was  grown,  and  20  the  number  of  the  female  plant.  The  26  F^ 
hybrids  thus  obtained  remained  perfectly  healthy,  whereas  the  No.  3  con- 
trol plant  wilted  entirely.  In  the  F^,  of  530  plants,  162  were  resistant  and 
368  wilted,  giving  a  ratio  which  makes  it  impossible  to  attribute  the  cha- 
racter "  resistance  to  wilt  "  to  one  single  factor.  If,  however,  4  factors 
are  concerned,  these  figures  (or  rather  their  halves,  81  and  184)  are  close 
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to  the  theoretical  figures,  8i  resistant  to  175  susceptible,  corresponding 
to  the  Mendelian  ratio  i  :  2.16.  i{.s  ,,._j 

However,  as  has  already  been  said,  this  cross  was  the  only  one  the  re- 
sults of  which  could  be  explained  ;  in  all  the  others  the  ratio  between 
resistant  and  snsceptible  plants  varied  so  greatly  that  it  could  not  be  ac- 
counted for  by  admitting  a  constant  number  of  factors.  In  the  Fj  were 
obtained  both  more  or  less  resistant  plants  and  very  susceptible  plants,  but, 
in  most  cases,  intermediate  forms,  expressed  by  very  var3'-ing  factors.  It 
must  be  pointed  out  that  some  of  the  hybrids  with  the  same  degree  of 
susceptibility  (percentage  of  dead  plants  .at  the  end  of  the  experiment)  as 
the  susceptible  parent  plant  sometimes  showed  a  marked  difference  from 
this  parent  as  to  the  date  of  starting,  rapidity  and  duration  of  the  infec- 
tion ;  in  some  plots  of  silsceptible  hybrids  the  first  s\Tuptom  of  disease  only 
began  to  appear  when  the  control  parent  plants  were  already  wilted  to  a 
large  extent. 

It  must  be  noted  that  the  environmental  conditions  during  the  experi- 
ments were  far  from  uniform  especially  as  regards  the  state  of  the  soil, 
which  was  sometimes  naturally  and  sometimes  artificially''  infected,  thus  af- 
fecting the  resistance  of  the  plants.  It  seems  possible  that  the  complex 
phenomena  observed  in  these  hybridisation  experiments  may  be  explained 
by  the  specific  action  of  external  factors  on  resistance  to  wilt.  The  re- 
sistant strain  No.  4  was  selected  to  withstand  the  disease  under  normal 
environmental  conditions.  In  this  case  the  factors  A,  B,  C,  D,  are  sufficient 
to  produce  immunity,  so  long,  of  course,  as  they  are  homozygous  (AA,  BB, 
CC,  DD).  When,  however,  extraordinarj'-  conditions  (temperature,  inocu- 
lated soil)  favourable  to  the  growth  of  the  parasite  are  artificiallj^  created, 
the  action  of  A,  B,  C,  D,  becomes  insufficient,  and  part  at  least  of  the  hybrids, 
resistant  under  normal  conditions,  break  up  into  resistant  and  susceptible 
plants.  In  such  cases,  to  regain  immunit}^  other  factors,  E.  F.  etc.,  must 
be  taken  into  cosideration.  This  has  evidently  not  been  done  for  strain 
No.  4,  selected  for  growth  under  normal  conditions.  The  factors  in  this 
line  may  be :  —  i)  entirely  absent,  2)  present  singly,  3)  present  in  combina- 
tion, either  homozygous  or  heterozygous.  The  differences  in  the  results 
obtained  would  be  thus  explained. 

The  wilting  of  the  plants  attacked  is  due  to  the  combined  action  of 
the  following  factors  :  —  i)  destruction  of  the  root  system  ;  2)  use  of  the 
food  and  water  supply  of  the  plant  by  the  fungus ;  3)  more  vigorous  growth 
of  the  fungus  and  increased  transpiration  of  the  host  plant  due  to  a  rise 
in  temperature ;  4)  the  possible  production  by  the  fungus  of  toxins  injurious 
to  the  host  protoplasm.  What  is  the  specific  behaviour  of  the  resistant 
plants  towards  the  pathogenic  agent  ?  The  mycelium  penetrates  the  root 
hairs,  epidermal  cells,  the  stomata  of  seedlings,  and  perhaps  also  wounds, 
of  both  resistant  and  susceptible  plants.  In  the  latter  it  develops  rapidly, 
killing  the  tissues,  whereas,  in  the  former,  it  is  unable  to  penetrate  the 
tissues.  This  may  be  due  to  :  —  a)  the  permanent  chemical  composition  of 
the  resistant  plant  may  be  injurious  to  the  fungus,  b)  the  protoplasm  of 
the  resistant  plant  may  be  more  sensitive  than  that    of   the    susceptible 
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plant,  thus  reacting  more  readily  in  the  prodnction  of  the  phenomena 
causing  wilting  ;  c)  below  and  around  the  point  attacked  the  cells  of  the 
parenchyma,  which  form  a  fourth  \a.yeT,  divide  and  thicken  their  walls 
with  a  substance  giving  the  suberin  reaction  ;  the  cork  layer  thus  formed 
isolates  the  infected  zones,  preventing  farther  progress  of  the  hyphae. 

284  -  Selection  of  Pea-seed.  —  Beverley,  J.,  in  The  Journal  of  Agriculture,  New  Zealand 
Department  of  Agriculture,  Industries  and  Commerce,  Vol.  XV,  No.  4,  p.  216.     Wellington, 
New  Zealand,   October,  1917. 
The  experiments  were  carried  out  to  ascertain  whether  the  number 

of  peas  in  the  pod  has  any  influence  on  the  vigour  and  yield  of  the  future 

crop.     The  results  for  the  season  1916-1917  were  :  — 


Number 
of  peas  in  pod 


Plant  vigour 
expressed 


Seed  yield 
expressed 


B-verley's  No  i   pea 


Average :  8  or  less 
Once  selected :   10 
Twice  s«lected : 


10 


100 
105 
105 


100 

140 
156 


The  results  are  positive  and  clearly  show  the  effect  of  selection.  The 
seed  from  pods  containing  10  produce  better  developed  and  more  productive 
plants  than  those  from  pods  containing  8  or  less.  The  seed  from  the  ist. 
generation  of  pods  containing  many  peas  gives  a  yet  higher  yield  in  the  2nd. 
generation. 

285  -  Asparagus  Selection  in   Massachusetts,   U.  S.  A.  —  Twenty-Ninth  Annual 

Report  of  the  Massachusetts  Agricultural  Experiment  Station,    Public  Document  No.  31 » 
pp.  23-24.     Boston,  January,  1917. 

The  asparagus  selection  work  at  the  Concord  Substation,  Massachu- 
setts, is  in  charglfe  of  Prof.  J.  B.  Norton.  Starting  with  the  common  commer- 
cial varieties  he  successfully  isolated  .strains  distinguished,  not  only  by  their 
vigour,  and  the  quality  and  quantity  of  their  produce,  but  also  by  marked 
resistance  to  rust  [Puccinia  Asparagi  D.  C). 

For  testing  purposes  were  distributed :  —  in  1915,  to  99  growers,  68  lots 
of  roots  of  50  each,  and  217  ounce  packets  of  seed  ;  in  191 6,  to  74  growers, 
67  lots  of  roots  of  100  each  and  43  ounce  packets  of  seed  of  the  new  varieties. 

All  the  reports  were  favourable,  both  as  regards  the  produce  and  the 
rapidity  and  vigour  of  growth.  In  no  case  was  rust  reported,  but,  in  view  of 
the  relative  freedom  from  rust  attacks  in  1915-1916,  the  results  of  further 
tests  must  be  awaited  before  any  definite  opinion  as  to  immunity  to  this 
disease  can  be  passed. 

286  -  Hybrid  Chestnuts  in  the  United  States.  —  murrill,  w.  a.,  in  the  journal  01  the 

Neu    York    Botanical   Garden,    Vol.     XVIII,    No.    214,    pp.    213-215.     lyancaster,    Pa., 
October,   191 7. 

The  paper  refers  to  certain  chestnut  hybrids  obtained  and  cultivated 
'1  by  Mr.  Van  FIvEET  in  his  experimental  grounds  several  miles  to  the  north- 
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east  of  Washington.  The  following  lines  were  used  for  propagation  and 
study:  American  chinquapin  chestnut  {Castanea  Chincapin  Hort.  —  pumila) , 
Japanese  chestnut  (C.  japonica  var.  pubinervis  Makino),  and  Chinese  chest- 
nut (C,  chinensis  Hassk.  =  C.  sativa). 

Chinquapin  x  Japanese.  —  Among  the  hybrids  were  found  all  the 
stages  intermediate  to  the  large,  sweet  chinquapin  and  the  Japanese  type 
with  fruit  fine,  but  of  poor  flavour  and  good  only  for  cooking.  The  more 
chinquapin  stock  present,  the  better  is  the  flavour.  All  these  hybrids  were 
immune  from  chestnut  canker  or  blight  {Diaporthe  parasitica  Murr.) ,  and 
some  produced  excellent  fruit. 

Chinquapin  X  Chinese.  —  The  use  of  the  Chinese  chestnut  is  to  be 
recommended  because  of  its  sweet,  soft-skinned  nut,  much  larger  than 
that  of  the  chinquapin.  These  hybrids,  however,  are  not  immune  to  can- 
ker, which  sometimes  attacks  the  trees  very  seriously.  It  seems  best  to 
grow  them  in  shrubs  with  several  trunks,  so  that,  if  one  is  attacked,  it  may 
be  cut  immediately  and  its  place  taken  by  another. 

Mr.  Van  Fleet's  hybrid  chestnut  plantation  covers  an  area  of  about 
4  acres.  The  trees  are  planted  at  distances  of  6  to  8  feet  from  each  other 
in  rows  I2  feet  apart. 

287  -  Winter  Wheats  in  the  United  States.  —  See  No.  257  of  this  Review. 

288  -  The  Characters  and  Yields  of  Australian  Wheats.  —  See  No.  342  oi  axis  Review. 

289  -  Some  Effects  of  the  Successive  Crorping  of  Barley. —  gericke,  w.  v.,  in  the  jotir- 

mil  oi  the  American  Society  of  Acrononiy,   Vol.   IX,   No.    7,    pp.    325-332.     W.-;Fhlngton, 

D.  C,  October,  1917. 

The  experiments  described,  carried  out  in  the  Laboratory  of  Soil  Che- 
mistry^ of  the  University  of  California,  Berkeley,  form  part  of  a  study  under- 
taken to  investigate  the  effects  of  successive  cropping  of  barley  on  soil 
in  pots  under  greenhouse  conditions.  All  the  factors  of  production,  ex- 
cept the  soil,  were  the  same  or  similar  throughout  the  experiment.  Five 
kilograms  of  soil  were  put    in  each  pot,  some  of  which  were  sown  and  some 

Table  I.  —  Yield  and  ripening,  as  affected  by  successive  cropping. 


Number  of  stalks 

Period  of  harvest 

Number 

of  crops  in 

one  soil 

total  per  pot 

grain 
producing 

producing       producing 

heads       [ 
but  no  grain  1     no  heads 

first  heads              Last  heads 

ripe                          ripe 

1                                1 

4 

4 

3 

3           .        .    . 
2                   .    . 

2       

1            ... 
I 

5 

b 

20 

12 

21 

23 
29 
40 

5        ' 

6 

6 

6 

6 

8 

13 
10 

0 
0 
6 

4 
10 

9 
II 
16 

0 
0 

8 

2 

5 
6 

5 
14 

June      I 
J  une      I 
Juue  15 
June   15 
June  15 
June   14 
June   15 
June   16 

June  II 
June  1 1 
July     7 
July      S 
July    10 
July    1 0 
July      8 
July    I  2 
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left  unsown;  so  that  a  series  was  obtained  in  which  some  had  produced  three 
crops,  some  two,  some  one,  and  some  no  crop.  Throughout  the  experi- 
ment the  culture  and  water  content  of  the  soil  was  the  same  for  each  pot 
whether  it  contained  growing  plants  or  not.  The  soil  was  well  supplied 
I  with  the  necessary  plant-food  constituents  and  was  particularly  rich  in 
"nitrogen.  Analysis  by  the  strong  acid  digestive  method  showed  it  to  have 
the  following  composition :  —  insoluble  residue,  64.85  %  ;  soluble  si- 
lica, 9.18  %  ;  Ca  O,  2.26  % ;  Fe^Og,  45.9  % ;  Al^  O3,  5.80  % ;  SO3,  0.4  % 


o  » 


Mug  O4,  0.13  %;  Mg  O,  0.72  %;  K,  O,  0.62  %;  Na^  O,  0.43  %;  P.,  O5,  0.48  % ; 
loss  on  ignition,  11.94  %",  total  nitrogen,  0.31  %  ;  humus,  3.20  %  ;  nitro- 
en  in  humus,  3.30  %. 

The  seed  used  was  from  a  very  pure  strain  of  Beldi  barley.     The  ap- 
pended tables  show  the  results  of  the  experiments. 

Table  II.  —  Average  height  in  centimetres  of  the  different  classes  of  stalks 

as  affected  by  successive  cropping. 


Number  of  crops 

in 

one    soil 


Average  height     j     Average  height         Average  height         Average  height 
of  grain-producing  of  stalks  producing  of  stalks  producing 
of  all  stalks        i  stalks  heads  but  no  grain  no  heads 


4. 
4- 
3- 
3- 
2. 
2. 
I. 
I. 


68.6 
66.6 
40.7 
38.2 

35-1 
31.6 

28.9 


68.8' 

66.6 

53.2 

42.5 

49.7 

41.2 

38.6 

49.0 


29.2 

275 
31-8 
29.6 
25.8 
29.0 


40.1 

53.0 
24.4 
22.7 

234 
20.3 


Table  III.  —  Relation  of  height  of  stalk  to  weight  of  grain 
as  affected  by  successive  cropping. 


Pot  1 

Pot  2 

Number  of  crops  in 

Height 

of 
stalk 

cm. 

Number 

of 
kernels 

in 
head 

Weight  of  kernels 
in  head 

Height 

of 

stalk 

cm. 

Number 

of 
kernels 

in 
head 

Weight  of  kernels 
in  head 

one  soil 

total 
gm. 

average 

of  I 
kernel 

mgm. 

total 
gm. 

average 

of  I 

kernel 

mgm. 

4  (average  of  6  stalks)   .    . 
3  (average  of  6  stalks)  .    . 
2  (average  of  8  stalks)   .    . 
I  (average  of  1 3  stalks)   .    . 

68.6 
53.1 

!  49.7 

!    3^.6 

36.2 
21.6 

28.7 
15.9 

1. 311 

1.019 
1.074 
0.665 

30.0 
47.0 
37.5 
41.8 

66.6 

42.5 
41.2 

40.9 

29.1 

19.7 
17.2 
17.2 

1.387 
0.894 
0.711 
0.731 

47-5 
45-4 
41.2 

425 

Conclusions  :  i)  Plants  of  the  4th.  crop  matured  with  a  greater  uni- 
formity than  those  of  any  other  crops.  None  of  them  had  barren  stalks. 
The  number  of  tillers  and  barren  stalks  increased  with  the  plants  grown  in 
soil  which  had  produced  a  lesser  number  of  crops. 
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2)  The  total  height  of  all  the  stalks  produced  decreased  with  each 
successive  crop,  but  the  average  height  of  the  individual  stalks  increased 
with  each  successive  crop. 

3)  In  the  4th.  and  3rd.  crops  the  heaviest  grain,  both  in  weight  per 
head  and  in  average  weight  per  kernel,  varied  with  the  height  of  the  stalks. 
The  tallest  stalks  produced  the  largest  ears  and  highest  average  weight 
per  kernel. 

4)  In  the  2nd.  and  ist.  crops  there  was  no  correlation  between  the 
height  of  stalks  and  weight  of  grain  per  head  or  average  weight  per  kernel. 

ago  -  Studies  on  Maize  in  the  United  States:  Influence  of  Position  of  Grain  in 
the  Cob  on  the  Growth  of  Maize  Seedlings. —  See  no.  271  of  ihis  Review. 

%gi  -The  World's  Production  of  Rice. —  See  no.  251  of  this  Review. 

a92  -  The  Utilisation  of  the  Civet  Bean  {Phaseolus  lunatus)  Cultivated  in  Ma- 
dagascar. — •  Prudhomme,  E.  and  Rigotard,  I,.,  in  Feuille  d' Informations  du  Ministdrc 
de  I' Agriculture,YeaT  'KKlll,No.  5,  p.  6.  Paris,  January  29,  1918. 

During  the  last  15  years  the  cultivation  of  the  civet  bean  in  Madagascar 
has  increased  considerably  and  it  is  exported  in  ever-growing  quantities  ; 
from  17  700  cwt.  in  1910  the  exportation  has  risen  to  nearly  177  000  cwt.;  the 
1917  harvest  is  estimated  at  196  800  cwt. 

The  authors  discuss  the  value  of  the  civet  bean  as  a  food.  It  is  parti- 
cularly appreciated  in  England,  where,  under  the  common  name  of  "butter 
bean  ",  it  is  eaten  like  the  ordinary  dried  bean,  and  is  even  considered  a 
choice  food. 

The  authors  have  recently  examined  many  samples  of  civet  beans  at 
the  Colonial  Garden.  The  results  of  the  examination  of  many  varieties  con- 
firm the  statement  that  large,  flat,  white  seeds,  or  those  with  pink  spots  at 
the  end  or  near  the  hilum,  about  22  to  24  mm.  long,  13  to  15  mm.  wide  and 
6  mm.  thick,  only  contain  from  5  to  7  mgm.  of  hydrocyanic  acid  per  100 
gm.  of  seed.  The  average  weight  of  100  such  seeds  is  between  115  and  189 
gm. 

Mr.  KoLN  Abrest,  Director  of  the  Laboratory  of  Toxicology  of  the 
Paris  Police  Service,  supplied  the  authors  with  data  which  prove  the  civet 
beans  grown  at  Madagascar  to  be  those  of  all  the  numerous  varieties  of 
Phaseolus  lunatus  which  yield  the  least  hydrocyanic  acid.  They  may  be 
eaten  without  any  danger  as  is  shown  by  the  quantities  of  acid  found  on  ana- 
lysis :  —  100  gm.  of  beans  of  this  quality  contain  barely  2  to  3  mgm.  of  hydro- 
cyanic acid,  if  the  water  in  which  they  are  soaked  and  cooked  is  thrown 
away.     This  amount  in  harmless  to  adults. 

The  sale  of  the  beans  should  be  controlled  and  the  hydrocyanic  acid 
content  limited  to  10  mgm.  per  100  gm.  of  beans.  For  this  it  would  be 
sufficient  according  to  the  author's  studies,  to  limit  the  importation  to 
large,  flat  seeds,  the  weight  of  which  varies  from  i  000  to  15  000  gm.  per 
I  000  seeds,  either  entirely  white  in  colour,  or  slightly  mottled  with  red 
or  pink. 
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293  -  W  inter  Potato  Growing  in  the  Algerian  Sahel.  —  bksson,  antoine,  in  the  Bui-     starch  crops. 

letin  de  la  Direction  Generale  de  V AgricuUure,  du  Commerce  et  de  la  Coloriisation  de  let 
Regence  de  Tunis,  Year  XXI,  No.  00,  pp.  22-41.     Tuni,";,  1917. 

In  view  of  the  increasing  cultivation  of  the  potato  in  Algeria  for  export 
and  the  absolute  lack  of  sufficiently  detailed  literature  on  the  subject  for 
the  use  of  the  farmer,  the  author  gives  information  he  has  been  able  to  col- 
lect by  his  own  experiments  and  numerous  observations  on  the  cultivation 
of  the  early  potato. 

To  obtain  good  results  planting  must  be  early,  which,  moreover,  al- 
ows  a  second  crop  of  tobacco,  maize  or  red  potato.  The  potatoes  may  be 
planted  between  rows  of  vines ;  the  cultural  methods  and  fertilisers 
indispensable  to  the  potato  also  benefit  the  vine,  and,  as  the  potatoes  are 
lifted  before  the  vine  shoots  appear  the  care  of  the  latter  can  proceed 
normally. 

A  detailed  study  is  made  of :  —  i)  choice  of  land,  2)  preparation  of  the 
soil,  3)  live  or  dead  shelter-hedges,  4)  choice  of  seed  (the  varieties  most  to 
be  recommended  are :  Grenadine  or  native  potato  ;  Royale  Kidney  h&tive 
or  La  Hative  ;  Royale  Kidney  AUemande  or  Belle  de  Juillet,  harvested  in 
France;  Royale  Kidney  Allemand  or  Belle  de  Juillet,  harvested  in 
Germany;  Flouque  de  Jersey  ;  Hainaut  or  Belle  de  Fontenay)  ;  5)  sprout- 
ing of  the  potato,  6)  planting,  7)  watering,  8)  copper  sulphate  spraying,  9) 
cultivation,  10)  lifting,  11)  sorting,  12)  fertilisers. 

294  -  A  "Water- Potato".  —  Ross,  D.  M.,  in  The  Journal  of  Agriculture,  New  Zealand  De- 
partment of  Agricultme,  Industries  and  Commerce,  Vol.  XV,  No.  4,  pp.  209-210.  Welling- 
ton, October,  1917. 

In  the  Bay  of  Plenty  district.  New  Zealand,  on  the  northern  bank  of 
the  Rangitaiki  River,  near  a  fresh  water  spring,  a  strong  variety  of  edible 
potato  is  found  growing  amongst  watercress  [Nasturtium  officinale).  The 
roots  and  tubers  of  the  plant  are  found  from  12  to  17  inches  below  the 
water.  The  potatoes  are  of  fair  size  and  ripen  as  early  as  August ;  when 
cooked  they  are  waxy. 

The  author  sent  some  of  the  tubers  to  the  Moumahaki  Experimental 
Farm  to  see  if  they  could  be  grown  on  dry  land.  Planted  on  August  31, 
1916,  they  gave  vigorous  plants  with  distinct  foliage  and  large  blue  flowers 
which  bore  seed-apples.  The  crop  was  lifted  on  February  6,  1917,  and  was 
free  from  disease.  The  yield  was  12.87  tons  per  acre,  ii  tons  of  which  are 
marketable  (table  and  seed)  and  1.87  tons  were  pig-potatoes.  Boiling  tests 
showed  that  the  potatoes  kept  their  colour  well  but  could  not  be  classed 
as  good  cookers.     The  starch  content  appears  to  be  high. 

295  -  Three  Fodder  Pulses  of  Bihar  aHid  Orissa :  Meth,  Bhringi  and  Mashyem  Kalai.  —     fokaoe  crops, 

Gosh,  A.  C,  in  Department  of  Agriculture,  Bihar  and  Orissa,  An  Agricultural  Journal^  meadows 

Vol.  V,No.  I,  pp.  15-47,  14  tables,  5  plates.  Patna,  1917.  and  pastures 

A  systematic  study  has  been  made  of  the  pulse  crops  grown  in  the  bo- 
tanical experimental  area  at  Sabour  (Bihar  and  Orissa,  India).  A  botanical 
description  and  detailed  observations  are  given  of  the  different  varieties, 
natural  crosses,  soil,  sowing,  cultivation,  uses,  etc. 
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Some  of  the  most  important  data  on  Meth  {Phaseolus  Ricciardianus 
Ten.),  Bhringi  {Phaseolus  aconitijolius  Jacq.)  and  Mashyem  Kalai  {Phaseo- 
lus calcaratus  Roxb.)  are  given  in  the  following  table. 


I^eugth  of  niaiu  stem 

Yield        \   green  fodder  (average  of  3  tests) 
per  acre     }    grain  

Composition  of  green  fodder : 

Water 

Albuminoids 

Amides 

Crude  fibre      

Ash 

Silica  in  ash 

Digestible  carbohydrates  . 

Composition  of  unhusked  seed  : 

Moisture 

Bther  extract     .    . 

Albuminoids    .    •    .        

Nitrogen  in  albuminoids 

Crude  fibre  .    

Digestible  caiboliydrates 

Ash .    . 

Silica  in  ash 


Phaseolus 
Ricciardianus(^) 


1-2   ft. 

10323  lbs. 

523  lbs 


62.73  % 
5.02 

1-5.1 
318 

5.11 

1.65 

22.43 


8.10% 

0.50 
21.52 

3-46 

6.38 
59.62 

3-87 
0.07 


Phaseolus 
aconitifoHus  (^) 


1-3  ft. 
3  700  lbs. 


Phaseolus 
calcaratus 


0/ 
/o 


50 
6.94 
I-I3 
425 
8.91 
488 

28.77 


8  65  % 

0.68 
22.38 

3.58 

388 
6059 

3-^3 
o  07-0.1 


16-27  inchjs 

10057  lbs. 

532  lbs. 


70.29  % 
397 

3.42 

3-42 
0.03 

1797 


(2)    9 

o 

20 

3. 

4 

60 

4 

O  GO 


85?/o 

38 
■42 
27 
33 
61 

33 

—0.003 


(i)  Yellow  seed  varietj'.  —  (2)  Blick  mottled  seed  variety. 


Uses.  —  Ph.  Ricciardianus.  —  Chiefly  grown  for  green  fodder.  The 
seeds,  though  indigestible,  are  used  as  human  food ;  entire  or  partly  crushed 
seeds  steeped  in  water  overnight  are  given  to  cattle  and  horses.  The  straw 
and  husks  are  used  as  a  food  for  cattle. 

Ph.  aconitifoHus.  —  The  seed  is  used  for  human  consumption.  The 
pod  husks  and  straw  are  fed  to  cattle. 

Ph.  calcaratus.  ~  Grown  particularly  for  green  fodder.  The  seed,  if 
first  baked  and  crushed,  may  be  used  for  human  consumption. 

296  -  Grass  Experiments  at  Hawkesbury  Agricultural  College,  1916-17.  —  kerle,  w. 

D.,  in  The  A 'iriculiur at  Gazette  of  New  South   Wales,  Vol.   XXVIII,.Pt.  2,  pp.   809-813. 
Sydnej'j  November,  191 7. 

The  year  ending  June  30,  1917,  was  exceptionally  dry.  The  rainfall 
was  29.610  inches,  nearly  half  of  which  fell  dtiring  the  three  months  October- 
December. 

The  experiments  were  divided  into  two  series  :  i)  rows  of  116  links 
in  length  and  2  ^  feet  apart,  2)  field  plots  of  V?  acre. 

The  first  trials,  besides  their  ttse  for  study  and  instruction,  had  as  aim, 
a)  to  determine  the  suitability  to  the  district  of  the  common  native  and  intro- 
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"  duced  grasses  ;  b)  to  determine  the  value  of  newly-introduced  grasses  ; 
c)  to  improve  varieties  by  selection. 

The  second  trials  aimed  at :  —  a)  testing  under  ordinary  field  conditions 
those  varieties  which  had  given  good  results  in  the  row  trials  ;  b)  to  establish 
seed  reserve  areas,  the  seed  of  the  best  plants  being  distributed  to  the  farmers 
for  testing.  The  soil  was  a  light  volcanic  loam  of  comparativel}-  uniform 
composition. 

Row  TRIALS.  — Three  new  grasses  were  tested :  Pennisetum  massaicum, 
P.  tristachya,  and  Setaria  nigrirostris  (South  African  Pigeon  Grass).  The 
first  proved  worthy  of  further  trials.  It  stooled  well,  resisted  several  se- 
vere frosts  in  early  winter,  grew  to  a  height  of  2  ^  feet,  but  was  eventually 
destroyed  by  a  succession  of  very  heavy  frosts.  The  second,  a  native  of 
Brazil,  did  badly.  The  third  stooled  well,  grew  strongly  in  autumn  and 
reached  a  height  of  5  14  f^^t;  it,  however,  gives  a  coarse  fodder  and  is  killed 
by  frost. 

Field  trials.  —  As  the  row  trials,  these  were  started  in  1913. 

In  1913  were  grown  :  — 

Eragrostis  curvula,  var.  valida  (a  I^ove  gi'ass)  —  Andropogon  intermedins  (Rare  blue  grass) 
—  Eragrostis  leptostachya  (Paddock  lyove  grass)  —  Paspalum  dilatatum  —  Chlons  Gayana 
(Rhcxies  grass)  —  Anthistiria  avenacea  (Tall  Oat  grass)  —  Bromus  inermis  (Awnless  Brome 
grass)  —  B.  unioloides  (Prairie  grass)  —  to  which  were  added:  in  1914;  Pollinia  fulva  (Brown 
Top  grass  or  Sugar  grass)  ;  in  191 5;  three  new  strains  of  Bromus  inetmis  —  Phalaris  bulbosa 
(Toowoombe  Canary  grass) ;  in  1916:  Schedonorus  Hookerianus  (Hookers  Fescue)  —  Festuca 
ariindinacea  (Giant  Fescue)  —  Pennisetum  purpureum  (Elephant  grass  or  Napier's  Fodder 
grass)  —  Andropogon  Sorghum  var.  (Sudan  grass)  ;  in  1917:  Deyeuxia  coarctata. 

Eragrostis  curvula.  —  Gives  a  coarse  fodder  unsuited  to  cattle  in  New 
South  Wales ;  discarded. 

Andropogon  inter medius.  —  Growth  good ;  height  3  ^  feet ;  yield  3 
tons  18  cwt.  per  acre ;  gives  the  highest  yield  of  succulent  forage  of  any 
of  the  New  South  Wales  native  grasses.  Its  chief  merits  are :  —  drought 
resistance,  succulence,  palatableness  to  stock,  free  seeding. 

Eragrostis  leptostachya.  —  A  native  grass ;  reaches  a  height  of  2  ft. ; 
very  hardy  ;  seeds  freely  ;  bears  heavy  stocking,  average  yield,  2^  tons 
per  acre. 

Paspalum  dilatatum.  —  Considering  the  wetness  of  the  beginning  of 
the  season,  this  plant  grew  and  produced  excellently  (height  5ft.,  yield 
6  tons,  2  cwt.  3  qrs.  per  acre) ;  in  dry  seasons  it  hardly  grows  at  all,  and 
therefore,  can  not  be  recommended. 

Chloris  Gayana.  —  Average  height  4  ft.,  yield  of  forage  5  tons  5  cwt. 
2  qrs.  per  acre  ;  growth  fair  in  both  dry  and  wet  seasons,  but  not  readily 
eaten  by  stock  because  of  its  sour  taste, 

Anthistiria  avenacea.  —  Native  ;  drought  resistant ;  height  5  ft.  3  in.  ; 
yield  of  greenstuff  5  tons  i  cwt.  per  acre  ;  not  to  be  recommended  on  ac- 
count of  its  coarseness  and  poor  seeding  capacities. 

Bromus  inermis.  —  Height  2  ^  ft.  ;  ^deld  of  grass  3  tons  5  cwt.  per 
acre  ;  is  not  well  adapted  to  the  coast,  but  does  well  in  the  northern  and  cen- 
tral Tablelands,  and  in  the  irrigation  area. 
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Bromus  unioloides.  —  The  plot  sown  in  1913  has  always  given  excel- 
lent harvests  ;  the  variety,  normally  annual,  has  there  become  perennial. 
Merits:  —  resistance  to  frost,  free  seeding  habit,  palatableness.  Chief 
defect :  —  inability  to  withstand  heavy  grazing. 

Pollinia  fulva.  —  Native ;  height  3  ft.  (rare) ;  yield  of  greenstuff  4  tons 
2  cwt.  per  acre ;  tender,  relished  by  stock. 

Phalaris  bulbosa.  —  Height  5  ^  feet ;  yield  7  14  tons  per  acre ;  fod- 
der tender,  easy  to  harvest  and  thresh  ;  excellent  hay  ;  grain  has  high  per- 
centage of  germination  ;  resistant  to  cold,  but  only  slightly  so  to  hot,  dry 
summers ;  the  best  winter  and  spring  grass  tested  at  Hawkesbury. 

Schedonorus  Hookerianus.  —  Native  ;  drought  and  frost  resistant  ; 
adapted  to  high  distrcts  ;  grows  little,  fodder  coarse. 

Festuca  arundinacea.  —  Grows  little ;  fodder  coarse. 

Deyeuscia  coarctata.  ^-  Promising ;  fodder  tender. 

Pennisetum  purpureitm.  —  Great  growth  and  very  high  yield,  height 
10  to  II  feet  with  60  to  80  stalks  per  stool,  21  tons  per  acre  ;  does  not  set 
seed,  but  is  easily  propagated  by  cuttings  or  roots  ;  dairy  cows  eat  the  whole 
plant  when  it  is  chaffed,  but  otherwise  only  the  leaves. 

Andropogon  sorghum.  —  It  gave  two  harvests  during  the  year,  yielding 
a  total  of  6  tons  10  cwt.  o  qr.  15  lb. ;  a  plot  grown  for  seed  threshed  at  the 
rate  of  623  ^  lb.  per  acre.  It  gives  a  higher  yield  than  Hungarian  millet 
{Setaria  italica)  ;  resists  summer  drought ;  grows  rapidly  ;  is  specially  suited 
for  a  hay  or  soiling  crop.  Of  all  the  grasses  tested  at  Hawkesbury  this  is 
the  best  adapted  to  dry  climates,  and,  under  normal  conditions,  is 
superior  to  the  others  as  a  hay  or  soiling  crop. 


297  -  Wrightta.  annatnensis,  a  Textile  Fibre  Plant  of 

No.    348  of  this  Review. 


Indochina.  —  See 


208  -  Strawberry  Growing  in  the  United  States.  —  darrow,  George,  m.  —  i.  strawberry 

Culture  in  Tennessee,  Kentucky  and  West  Virginia.  U .  S.  Department  of  Aiiriciiltuve,  Far- 
mer's Bulletin  854,  pp.  24,  11  figs.,  bibliography.  Washington,  August,  1917. —  II. 
Everbearing  Strawberries.  Ibid.  No.  901,  pp.  19,  7  figs.  Washington,  November,  1917. 

I.  —Strawberries  are  very  largely  grown,  both  intensively  and  extensive- 
ly, in  Tennessee,  Kentuck}^  and  West  Virginia.  Intensive  methods  are  the  best 
suited  to  the  district.  The  author  deals  with  the  following  points :  —  choice 
of  farm  ;  choice  of  field  ;  preparation  of  soil ;  fertilisers  (acid  phosphate  and 
steamed  bone  meal  are  most  commonly  used,  being  applied  at  the  rate  of 
200  to  800  lbs.  per  acre  ;  stable  manure  should  only  be  applied  to  crops 
preceding  strawberries)  ;  planting  (at  intervals  of  about  3  ft.  in  rows  3  Yzit. 
apart ;  the  distance  between  the  plants  should  be  reduced  to  18  inches  if 
there  is  any  danger  of  the  plants'  being  killed  by  insect  larvae  or  drought; 
after  hoeing,  the  ground  is  usually  covered  with  straw  while  the  plant  is 
growing)  ;  methods  of  cultivation. 

The  Klondike  variety  is  that  most  extensively  grown  in  Tennessee. 
The  Aroma  is  found  especially  in  the  north  of  this  State ;  round  Nashville, 
Gandy  is  preferred.  In  Kentucky,  Aroma  is  considered  the  best  variety, 
but  in  heavy  clay  soils  Gandy  is  considered  best.     In  other  parts  of  Ken- 
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tucky  and  in  West  Virginia  the  chief  varieties  grown  are  Gandy,  Aroma 
and  Dunlap. 

II.  —  Most  of  the  European  everbearing  strawberries  are  descended 
by  hybridisation  from  the  Alpine  strawberry.  The  American  everbear- 
ing strawberries,  however,  are  derived  from  a  plant  bearing  flowers  and  fruit 
in  all  the  stages  of  its  development,  found  by  Mr.  Samuel  Cooper  in  1898 
among  plants  of  the  Bismarck  variety,  considered  to  be  a  cross  between  the 
Van  Deman  and  the  Bubach  varieties.  Mr.  Cooper  named  this  plant  Pan 
American,  and  from  it  he  obtained  other  varieties  bearing  fruit  till  autumn  ; 
amongst  these  may  be  mentioned :  —  Autumn,  Productive,  Superb  (the  widest 
known  and  the  best).  Peerless,  Onward,  Forward  and  Advance.  The  value 
of  the  last  four  has  not  yet  been  determined,  but  Peerless  seems  to  have 
characters  superior  to  those  of  Superb. 

Mr.  Harlow  Rockhill  of  Iowa  has  obtained  many  everbearing  plants 
by  crossing  the  European  variety,  Eouis  Gautier,  with  the  Pan  American 
and  other  varieties  which  normally  only  bear  fruit  in  early  summer.  The 
best  known  of  the  varieties  thus  obtained  is  Progressive  (Dunlap  X  Pan 
American)  ;  mention  may  also  be  made  of  the  varieties  Iowa  and  Standpat 
(both  derived  from  Pan  American  X  Dunlap).  Other  varieties,  the  value 
of  which  has  not  yet  been  determined,  have  been  obtained  by  different 
workers,  especially  at  the  Minnesota  Agricultural  Experiment  Station. 

The  characters  and  adaptation  to  different  parts  of  the  United  States 
are  first  examined,  and- the  following  points  then  discussed:  —  soil ;  time 
and  method  of  planting ;  cultural  methods ;  harvesting ;  yields.  East  of 
the  Rocky  Mountains  the  Superb  variety  is  less  productive  than  the  Pro- 
gressive, but,  under  favourable  conditions,  over  1000  quarts  per  acre  may 
be  obtained  in  summer  and  autumn.  In  the  irrigated  districts  of  Idaho, 
Oregon  and  Washington,  where  the  conditions  seem  more  favourable  to 
this  variety,  the  yields  are  higher.  The  early  summer  crop  of  Superb  is 
generally  larger,  with  bigger  berries,  than  that  of  Progressive.  The  va- 
rieties of  everbearing  strawberries  now  on  the  market  are:  —  Advance,  Ameri- 
cus.  Autumn,  Forward,  P'rancis,  Iowa,  Onward,  Pan  American,  Peerless, 
Productive,  Progressive,  Standpat  and  Superb.  The  Superb  and  Progres- 
sive varieties  are  most  widely  grawn.  Another  variety,  obtained  in  1910 
—  Minnesota  No.  1017  —  distributed  by  the  Minnesota  vState  Horticultural' 
Society,  has  been  introduced  on  to  the  market.  It  is  very  vigorous  and  very 
productive,  with  globular,  dark  red,  firm  berries  of  excellent  quality.  Al- 
though grown  in  Minnesota  and  the  neighbouring  States,  this  variety  is 
not  to  be  recommended  at  present  for  general  planting  because,  in  certain 
districts,  it  has  been  found  to  show  but"  slight  resistance  to  cryptogamic  di- 
i  seases. 

[  299  -  Raspberry  Culture.  —  Darrow,  George  M.,  in  the  U.  S.  Department  of  Agriculture, 
Farmer's  Bulletin  887,  pp.  44,  33  figs,  bibliography.  Washington,  October,  1917. 
In  the  United  States  the  raspberry  is  grown,  not  only  in  small  planta- 
'  tions  for  the  home  and  local  market,  but,  in  some  districts,  as  the  principal 
commercial  crop.  Statistics  show  that,  in  1909^^  there  were  48  668  acres 
of  raspberries  in  the  United  States. 
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The  methods  of  cultivation  on  estates  which  specialise  in  raspberries  are 
very  progressive.  Detailed  information  is  given  on :  —  choice  of  plantation ; 
preparation  of  the  land  ;  planting  (there  are  3  methods  of  planting  —  i)  the  . 
hill  system,  in  which  a  horse  cultivator  is  used  on  all  sides  of  the  plant ; 
2)  linear  ;  3)  hedges,  where  the  cultivator  is  used  in  one  direction  only) ; 
manuring  (an  average  of  10  tons  per  acre  of  stable  manure,  leguminous 
cover  crops  to  be  dug  in  as  green  manure) ;  training  and  pruning;  winter 
protection. 

The  yields  vary  greatl}^  according  to  the  variety  grown,  the  methods 
used,  and  climatic  conditions.  In  New  York  the  average  yield  is  from  i  300 
to  1400  quarts  of  red  raspberries  per  acre.  In  Colorado,  the  Marlboro'  j 
variety,  if  well  protected  during  winter,  will  yield  over  4  000  quarts  per  acre.  \ 
In  the  Puyallup  Valley  (Washington),  fields  of  Cuthberts  properly  cared  for 
will  jdeld  6  000  quarts  per  acre,  and  the  Antwerp,  8  000  quarts  per  acre. 
The  best  varieties  now  grown  are  :  — 

Red  and  yellow  varieties  :  Antwerp,  Cuthbert,  Eaton  (including  the  varieties  Idaho 
and  Iowa),  Empire,  Golden  Queen,  Herbert,  June,  King,  I/ondon, Marlboro',  Miller,  Ohta, 
Perfection,  Ranere  (St.  Regis  variety),  Ruby,  Sunbeam,  Superlative,  Surprise,  Welch. 

Purple  varieties  :  Cardinal,  Columbian,  Haymaker,  Royal  (Royal  Purple  variety) 
Shaffer. 

Black  varieties  :  Cumberland,  Farmer  (Plum  Farmer  variety),  Gregg,  Hoosier,  Kansas, 
Ohio,  Older,  Pearl  (Black  Pearl). 

A  large  part  of  the  raspberry  crop  is  marketed  in  the  fresh  state.  \ 
The  Census  Bureau  estimated  the  value  of  canned  raspberries  in  1914  to  be 
$1  137207. 

fruit  300  -  Citrus  Cultivation  in  Surinam.  —  Liems,   J-   a.,  in  Department  van  den  Landhouw,, 

GROWING  Suriname,  Bulletin  No.  35,  pp.  29  +  plates.     Paramaribo,  November,  1917. 

There  are  many  orange  trees  scattered  about  the  plantations  in  Dutch  i 
Guiana,  but  orange  groves  have  only  been  formed  there  more  or  less  re-  ] 
cently  ;  the  first,  planted  at  Vredenburg,  contained  142  trees.  Near  Suri- 
nam is  a  nine  year  old  grove  covering  about  4  ^  acres,  and  another  cover- 
ing nearly  34  acres,  composed  of  native  citrus  trees  from  3  to  8  years 
old.  Other  groves  have  been  planted  near  the  Commewyne  River. 
In  order  to  increase  the  cultivation  o^  citrus  trees  the  Department  of  Agri- 
culture of  the  Colony  has  recently  distributed,  amongst  small  holders,  a 
large  quantity  of  grafted  orange  trees.  Of  all  tropical  fruits  the  orange 
is  the  best  adapted  to  export.  Exportation  was  begun  in  1907  and,  since 
then,  the  local  Department  of  Agriculture  has  shipped  oranges  and  tange- 
rines to  Holland.  From  the  point  of  view  of  the  prices  obtained  the  results 
were  encouraging.  In  1909,  0.24  d.  was  obtained  per  orange  sold  in  Hol- 
land ;  in  1910,  ^  d,,  in  1914,  0.36  d.  In  1911,  as  a  result  of  delay  in  the 
departure  and  voyage  of  the  boat  carrying  them,  the  oranges  arrived  in  an 
unsaleable  condition.  In  1912,  as  the  crop  was  poor,  no  fruit  was  exported. 
The  experiment  was  a  complete  failure  in  191 3  as  a  result  of  the  unfavour- 
able shipping  conditions.  As  the  boats  were  not  suitably  fitted  for  carrying 
oranges,  a  large  number  of  damaged  fruit  was  found  in  all  the  shipments  to 
Holland.     According  to  the  author,  there  is  no  doubt  that,  when  normal  con- 
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ditions  prevail  again,  the  shipments  may  be  re-started  under  conditions 
favourable  to  the  keeping  of  the  oranges  during  transport,  so  that  a  better 
price  will  be  obtained  for  the  fruit  exported.  In  Surinam  the  oranges  ri- 
pen from  July  to  October,  the  months  during  which  they  are  absent  from 
the  European  market.  As  Surinam  oranges  are  larger  and  of  better  fla- 
vour than  European  ones,  they  are  much  in  demand  on  the  Amsterdam  and 
Dutch  inland  markets. 

The  rules  to  be  observed  in  sowing  seed,  care  of  the  seedlings  in  the 
nursery,  grafting,  final  plantation  (in  squares,  25  feet  apart,  or  about  70 
trees  per  acre),  cultural  methods,  etc.  are  given. 

The  chief  disease  is  gummosis,  found  in  groves  where  the  trees  are  too 
jclose  together.  The  chief  injurious  insects  are  ants,  which  greatly  damage 
the  orange  trees,  and  scale  insects,  which  attack  particularly  young  nursery 
plants. 

As  the  cultivation  of  orange  trees  is.  relatively  recent  in  Surinam,  it 
is  too  early  to  state  which  foreign  varieties  are  to  be  recommended.  Lambs 
Summer  variety  produces,  in  sandy  soil,  good  fruit  much  appreciated  in 
Europe,  but  which  ripens  a  little  late.  The  Washington  Navel  orange  is 
less  good  and  less  juicy  than  the  native  fruit.  The  Director  of  the  Botani- 
e.lcal  Garden  and  the  author  have  sought  the  best  varieties  for  propaga- 
tion among  the  native  varieties. 

A  yield  of  1000  fruit  per  adult  tree  is  not  exceptional.  At  Vreden- 
jburg  in  1911,  a  tree  gave  3  800  fruit.  The  average  yield  per  tree  may  be 
placed  at  500  fruit.  Estimating  the  sale  price  at  34  ^-  P^^  orange,  an  acre 
jof  65  trees  with  an  average  of  500  fruit  would  bring  in  about  £  40  ;  from 
this  must  be  subtracted  the  cost  of  cultivation,  placed  at  about  £  4. 

The  methods  of  packing  are  described,  those  used  in  California  for 
shipping  oranges  being  specially  recommended. 

301  -  The  Nigerian  Lime  Tree  \CHrus  medica  var  acida).  —See  No.  254  of 

this  Review. 

302  -  The  Cultivation  of  the  Pistachio  Tree.  —  See  No.  254  of  this  Review. 

303  -  Hybrid  Bearers  in  1917  in  France.  —  p:&e-i<aby,  r.,  in  La  Vieaqncoie  et  ruraie,      vine  growing. 

Year  VII,  No.  32,  pp.  103-106  ;  No.  36,  pp.  170-173.  Paris,  1917. 

In  view  of  the  ever  increasing  damage  caused  by  cryptogamic  diseases 
in  the  vineyards,  the  use  of  hybrid  bearers  becomes  essential,  and  it  is 
advisable  to  plant  them  without  hesitation.  The  principal  hybrids,  new 
and  old,  are  described  with  special  reference  to  their  behaviour  in  1917, 
especially  in  the  author's  experiment  plot  at  Toulouse. 

I.  —  Behaviour  of  some  oed  hybrids.  —  Seihel  Nos.  1020,  156,  128, 
1077.  TI16  attack  of  black  rot  which  occurred  during  the  first  daj^s  of  June 
had  no  serious  effect  on  these  four  hybrids.  There  were  a  few  patches  on  the 
leaves,  and  very  little  on  the  pedicel  of  the  bunch.  None  of  them  spread  on 
account  of  the  prolonged  drought  and  heat.  Some  French  plants,  such  as 
Portugais  bleu  and  Grand  noir  suffered  rather  badly  in  Bas-Danguedoc ;  in 
Armagnac  some  districts  were  seriously  affected  by  this  disease.     Only  in 
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some  badly  exposed  rows  were  blisters  causing  loss  of  grapes  on  the  bunches 
of   1020,  128  and  156.     These  three  hybrids  gave  excellent  crops. 

Mention  must  be  made  of  128  on  account  of  its  remarkable  behaviour 
in  1917,  with  goodsized  fruit.  The  plants,  which  had  been  attacked  by 
black  rust  two  years  before,  and  had  given  no  harvest  since  then,  gave  a 
particularly  heavy  crop  without  any  treatment  whatever.  The  two  stocks 
which  suit  it  best  are  3306  and  Rupestris  du  l/ot.  In  the  experiment  plots 
at  Toulouse  it  does  as  well  direct  as  grafted.  i 

As  usual  1020  yielded  well,  perhaps  better  ungrafted  than  grafted. 
Except  a  few  badly  exposed  plants  which  suffered  from  mildew  and  oidium, 
they  were  all  healthy  with  yields  which  varied  according  to  the  stock. 
In  1917,  the  stocks  which  appeared  to  suit  it  best  were  34-E  and  3306. 

There  is  nothing  of  particular  interest  to  be  noted  for  1077,  which 
behaved  as  usual.  It  must  be  noted  that  this  hybrid,  known  to  be  sensitive 
to  black  rot,  showed  no  patches  on  the  clusters  as  the  others  did.  This  is 
probably  because  it  was  grown  in  a  more  airy,  sunny  place  with  a  better  ex- 
posure. 

These  four  hybrids  have  never  been  treated  with  sulphate  or  sulphur 
during  the  ten  years  since  they  have  been  planted.  There  is  no  doubt  that, 
had  they  been  treated  with  copper  or  sulphur,  they  would  not  have 
suffered  from  the  attacks  mentioned,  or  only  to  a  very  slight  extent. 

Seibel  138 :  —  An  excellent  plant,  either  direct  or  grafted.  The  lace-like 
patches  of  mildew  on  its  leaves  never  attack  the  grapes  and  do  not  prevent 
them  from  ripening  ;  if  it  does  not  yield  heavily  it-  at  least  yields  regularly. 

Seibel  1003 :  —  has  never  failed  to  give  a  crop  of  medium  sized  grapes ; 
it  suffers  more  from  lime  than  from  mildew. 

Seibel  2  :  —  always  gives  a  regular  and  good  yield  ;  suffers  very  little 
from  mildew  ;  does  well  with  Riparia  as  stock. 

Seibel  1000 :  —  did  very  well  as  in  the  preceding  years,  but  lost  part  of 
its  fruit  as  a  result  of  black  rust ;  the  harvest  was  reduced  by  half ;  neither 
the  soil  nor  the  climate  of  the  Toulouse  Garden  suit  it ;  but  it  does  very  well 
elsewhere,  especially  in  the  south. 

Seibel  1070  :  —  does  very  well  in  good  exposures  ;  always  has  a  heavy 
crop  ;  suffers  from  oidium,  but  one  or  two  good  sulphurings  protect  it. 

Couderc  7103 :  —  has  the  same  fault  and  needs  the  same  treatment ; 
gives  a  fairly  good  yield ;  not  too  sensitive  to  mildew. 

Couderc  7104  :  —  showed  its  usual  good  and  bad  qualities  ;  lacks  vi- 
gour when  ungrafted  and  with  most  stock  ;  it  gives  a  small  harvest  but 
excellent  grapes. 

Couderc  7120  :  —  always  the  same,  suffers  from  no  disease  and  gives  an 
average,  but  regular,  harvest ;  produces  better  in  the  south  than  in  the 
south-west. 

Couderc  4401  :  —  its  principal  fault  is  that  its  suffers  from  oidium  and 
black  rust ;  in  the  author's  garden,  part  of  the  crop  is  lost  each  year  as  a  re- 
sult of  this  last  disease  ;  elsewhere,  if  well  tended,  it  produces  well  and  with- 
out non-setting. 

Girerd  157 :  — zvhite,  is  placed  among  the  old  hybrids  because,  in  spite 
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\  of  its  faults,  it  is  found  everywhere  at  the  present  time ;  it  is  fairly  liable  to 
mildew  and  not  resistant  to  oidium ;  in  1917,  as  in  preceding  years,  the  leaves 
which  had  not  been  sprayed  with  sulphate  were  attacked,  but  there  was 
neither  grey  rot  nor  red  rot  on  the  clusters  ;  it  is  in  demand  everywhere 
because  if  treated  with  sulphate  and  sulphur  its  heavy  yield  (about  9  to 
i  13  lbs.)  is  assured. 

It  is  seen  that  among  these  old  hybrids  are  some  good  ones,  wkich,  in 
the  absence  of  others,  might  be  used,  for  128,  if  well  exposed,  156,  and 
Nos.  2,  138,  2003,  1070  and  7120  always  give  relatively  good  yields,  especially 
|if  treated  once  or  twice  with  copper  and  sulphur.  Girerd  and  1020  are  now 
appreciated  everywhere.  There  are,  however,  more  recent  hybrids  which 
jare  justly  considered  superior  to  the  preceding  ones  by  reason  of  better 
grapes,  a  greater  resistance,  and  absence  of  certain  faults,  recognised  by 
those  who  grow  them  or  make  wine  with  them. 

II.  More  recent  hybrids.  —  A.  Bi,ack  hybrids.  —  (Untreated  with 
copper  and  sulphur) 

Seibel  753  :  —  has  just  a  few  small  unimportant  spots  of  mildew  on  its 
leaves,  the  grapes  are  intact,  of  good  size,  well-spaced;  very  regular. 

Seibel  873  :  —  resists  mildew  well,  did  not  suffer  in  I917  either  on  the 
jleaves  or  fruit,  which  is  large,  close  and  almost  average. 

Seibel  4121 :  —  remarkable  for  the  resistance  of  its  leaves  and  its  clus- 
ters ;  the  author  has  never  seen  the  slightest  sign  of  disease  on  it ;  bears  a 
good  crop,  and,  although  its  fruit  is  not  very  large  it  gives  13  lbs.  or 
more  per  plant ;  neutral  wine,  strongly  coloured,  giving,  in  1916,  9.6° ; 
strong  plant,  doing  as  well  ungrafted  as  grafted ;  bushy. 

Seibel  4643  :  —  only  has  a  few  negligible  spots  of  mildew  on  its  leaves ; 
grapes  intact,  fairly  long,  not  very  close,  excellent,  sweet,  giving  a  first  class 
wine  ;  rather  similar  to  French  plants. 

Gaillard  194  :  —  completely  immune  to  mildew  in  the  Toulouse  Garden  ; 
elsewhere  it  is  said  to  suffer  slightly  from  this  disease;  in  the  Toulouse  gar- 
den it  is  more  vigorous  direct  than  grafted,  and  to  such  an  extent  that  the 
grapes  did  not  all  set ;  must  be  carefully  pruned  to  avoid  loss  of  the  many 
grapes  ;  ripens  early  ;  wine  much  appreciated. 

■Jurie  580  :  ,—  has  the  appearance  of  a  stock  plant  with  hardy  leaves; 
barely  subject  to  mildew;  gives  a  heavy  yield  in  good  soils ;  very  strong, 
does  as  well  grafted  as  ungrafted. 

Malegiie  829-6  and  1551-2  ;  liable  to  Mack  rust  which  excludes  them  from 
certain  damp  districts;  it  may  be  protected  from  mildew  by  one  or  two 
sulphate  sprayings;  the  second  is  rather  later  than  the  first;  very  good  wine. 

In  this  group- of  black  grapes,  Seibel  4  121  and  Jttrie  580,  are  noted  as 
articularly  hardy;  the  two  Malegue  mentioned,  as  finer  and  almost  equally 
ood   yielders. 

B.  Pink  hybrid  :  —  Seibel  2859  rose  ;  resistant  to  mildew  without  sul- 
jphate  spraying  ;  good  yielder  ;  good  wine. 

C.  White  hybrids.  —  This  group  includes  plants  valuable  both  for 
their  resistance  to  disease  and  their  produce. 

Seibel  793 :  —  highly  recommended  on  account  of  its  great  resistance 

I  [3*3] 


334  .VI-NE  GROWING 


to  all  diseases  ;  if  the  grapes  and  seed  are  not  very  large,  there  is  at  least  the 
certainty  of  an  annual  harvest,  without  non-setting,  of  good  flavour,  with- 
out the  expense  of  copper  or  sulphur. 

Seibel  850  :  —  less  resistant  than  the  preceding  one,  but  can  do  without 
sulphate  treatment  in  years  such  as  1917;  resisted  well  in  the  author's  ex- 
periment plot ;  fruitful ;  average  clusters  with  average  grapes. 

Seibel  880  :  —  can,  if  necessary,  do  without  sulphate  spraying  ;  good 
and  regular  yielder,  giving  excellent  grapes,  but  often  below  the  average ; 
appears  to  be  derived  from  2  red  parents  —  28-112  and  2003. 

Seibel  867  :  —  fine,  cylindrical  cluster,  winged,  fruit  above  the  average, 
does  not  suffer  from  non-setting  or  other  defects  ;  may  be  said  to  be  immune 
to  all  diseases  ;  wine  said  to  be  slightly  foxy,  which  is  not  surprising  as  the 
plant  is  descended  from  2003  and  Noah,  but  is  much  less  foxy  than  wine 
from  Noah. 

Seibel  2653  :  —  valuable  as  a  table  grape  in  the  absence  of  Chasselas,  so 
long  as  it  does  not  abort  too  much  ;  its  chief  fault  in  some  ^''ears  is  liability 
to  non-setting  in  certain  districts;  not  so  subject  to  mildew  as  Chasselas 
and  is  satisfactorily  protected  against  strong  attacks  by  two  or  three  sul- 
phate sprayings  ;  fruit  big,  oval,  and  excellent,  not  subject  to  oidium. 

Seibel  4773  :  —  like  793  itis  immune  to  all  diseases,  but  gives  a  higher 
yield;  its  wood  and  veins  are  also  red,  especially  when  growth  begins,  longer 
fruit  rather  wider  apart ;  very  sweet  juice. 

Seibel  3021  :  —  very  slightly  subject  to  mildew  ;  without  ever  having 
been  treated  with  sulphate  it  lost  no  leaf  through  this  disease;  grapes  only 
average,  or  below  the  average,  close-set  and  of  good  flavour,  ripen  in  the 
second  late  period. 

Seibel  4681  :  —  has  still  better  foliage  ;  cannot  do  without  copper  and 
sulphur;  yield  below  the  average  because  fruit  is  below  the  average  ;  wine 
of  good  flavour  and  alcoholic. 

With  the  exception  of  No.  2653,  which  requires  two  or  three  sulphate 
sprayings,  all  the  other  white  hj^brids  can  do  without  sulphate.  If  they  do 
not  give  a  high  yield  of  22  lbs.  per  plant  they  give  a  regular  average  yield 
of  good-flavoured  grapes,  except  867  which  is  slightly  foxy,  and  a  wine  rich 
in  alcohol  which  may  be  used  either  alone  or  mixed,  and  is  of  great  value 
for  blending  wines. 

Couderc  235-120  and  272-60  ;  the  first  yields  well  and  is  easily  pro- 
tected ;  the  second  is  subject  to  oidium. 

Malegue  1157-1  and  1897-12  ;  do  well  in  the  Toulouse  district  with  an 
average  of  two  sulphate  sprayings  ;  a  fairly  large  quantity  of  grapes  above 
the  average,  ripening  in  the  second  late  period,  excellent  wine  ;  the  first 
is  slightly  subject  to  mildew. 

III.  New  hybrids.  —  These  hybrids  have  been  grown  directly  in  the 
experiment  garden  since  1914  ;  they  are  at  their  third  leaf.  They  have  also 
been  grafted  on  various  stock,  and  put  in  next  to  the  direct  plants  the  fol- 
lowing year.  None  have  been  treated  with  copper  or  sulphur  ;  the  square 
on  which  they  are  grown  is  about  9  yards  from  a  Chasselas  vine  which  was 
sprayed  four  times  and  eaten  up  by  mildew.     Round  the  edge  of  the  plot 
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are  hybrids  which  lost  almost  their  whole  harvest  through  mildew,  black 
rot  and  oidiiim.  Although  the  hybrids  of  this  collection  are  not  entirely 
immune  to  disease,  they  suffer  less  than  the  older  ones.  Their  relative  re- 
sistance may  be  seen  at  a  glance  and  an  ascending  or  descending  scale  easily 
constructed.  For  the  vine-grower  their  value  lies  in  the  comparisons  which 
may  be  made  between  the  relative  quality  of  about  60  hybrids  grown  side  by 
side  under  identical  cultural  conditions  and  without  any  treatment. 

The  most  important  are  : 

A.  White  hybrids  :  —  Seibel  4657,  direct ;  large  leaf,  wide,  with  shal- 
low lateral  sinuses ;  large  widely-spaced,  very  pointed  teeth  at  edges,  more, 
marked  than  those  of  the  muscatel,  dark  green,  dull ;  internodes  from  13  to 
15  cm.,  green,  not  red ;  bunches  large,  branchy,  loose,  with  oval  fruit  above 
the  average,  fairly  far  apart,  ripening  at  the  end  of  the  first  period,  of  good 
flavour  and  very  sweet;  may  be  regarded  as  a  table  and  vat  grape ;  very  fruit- 
ful ;  does  not  appear  to  be  subject  to  non-setting,  and  is,  consequently, 
a  good  yielder ;  with  neither  sulphur  nor  sulphate  treatment  it  onlj''  had  a 
few  insignificant  spots  of  mildew  on  some  of  its  leaves. 

Seibel  4986  :  —  direct ;  very  vigorous  ;  leaves  with  deep  sinuses  and 
rounded  at  the  base,  very  large,  very  pointed  shiny  teeth,  set  far  apart ; 
long  internodes  of  17  to  20  cm  ;  bunches,  mostly  winged,  cylindrical-conical, 
with  round,  fairly  close  fruit,  average  or  above  the  average,  ripening  at  the 
end  of  the  first  period  ;  good  flavour ;  v6ry  productive,  does  not  non-set, 
thus  giving  a  good  yield  ;  very  resistant  to  mildew  and  oidium. 

Seibel  4633  :  —  direct ;  best  yielder  of  the  whole  collection  ;  excellent 
leaf  of  an  almost  dark  green,  shining  as  if  varnished;  lateral  sinuses  absent, 
those  preceding  the  tip,  fairly  marked,  giving  the  leaf  around  appearance  ; 
teeth  fairly  wide  and  regular,  internodes  9  to  10  cm.  long,  of  green,  thick 
wood;  very  fruitful ;  bunches  above  the  average  with  round  fruit,  above 
the  average,  close,  ripening  in  the  second  period,  good  flavour,  almost 
perfect  resistance,  subject  to  neither  mildew,  oidium,  nor  black  rust. 

Seibel  4603  :  —  direct ;  the  lower  leaves  are  dark  green  and  cut  out 
like  those  of  a  fig  tree,- the  sinuses  being  shallow  but  the  teeth  round  them 
well  marked ;  internodes  9  to  10  cm.  long  of  green  wood ;  clusters 
cylindrical  or  fairly  conical,  with  roimd,  average,  close  fruit  of  good 
flavour ;  very  resistant  to  mildew. 

Seibel  4955  :  —  direct ;  leaves  have  hardly  any  sinuses  and  appear 
round,  of  the  green  of  Rupestris  and  of  average  size;  internodes  relatively 
short  of  7  to  8  cm  ;  wood  green  ;  very  fruitful ;  bunches  cylindrical,  usually 
above  the  average,  with  fairly  close,  round,  average  fruit;  a  very  few 
patches  of  mildew  on  the  leaves. 

Seibel  5279  :  —  direct;  leaf  appears  round  and  is  only  pointed  at  the  base, 
where  there  are  two  shallow  sinuses  ;  teeth  few  but  fairly  pointed  ;  tissue, 
slightly  leathery  as  that  of  the  Noah  leaf;  internodes  from  6  to  9  cm.; 
wood  green  ;  very  fruitful ;  clusters  average,  rather  long,  wide  at  the  base, 
above  the  average  ;  fruit  close,  round,  average,  ripens  early,  end  of  August , 
grape  sweet,  excellent,  remains  a  long  time  on  the  bunch  and  is  a  good  keep- 
ing grape  ;  stiong  resistance  to  oidium  and  mildew. 
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Seihel  4709  :  —  direct ;  leaves  long  with  normal  sinuses,  slightly  pointed 
teeth,  of  a  dark  green  colour ;  internodes  fairly  large,  from  8  to  10  cm.,  wood 
green;  very  productive,  clusters  average,  not  very  long,  squat;  grapes  average 
or  above  the  average,  round,  close,  of  excellent  flavour ;  ripening  during 
the  first  period  ;  very  resistant  to  disease,  barely  a  few  spots  of  mildew  in 
autumn. 

B.  Red  HYBRIDS'.  —  Seihel  4015  :  —  direct ;  leaves  large  and  heart- 
shaped,  without  pronounced  lower  sinuses,  teeth  fairly  prominent ;  wood 
of  shoots  green;  internodes  from  12  to  14  cm.;  very  fruitful  and,  on  account 
of  its  average  clusters  with  average,  round  fruit,  very  productive;  ripens  dur- 
ing the  second  period  ;  f 0x3^  flavour,  which  is  its  only  fault;  remarkable  re- 
sistance to  disease.  : 

Seihel  4565  :  —  direct ;  leaf  large,  wider  then  it  is  high,  round,  no  sinus, 
large  teeth ;  seems  fairly  hardy ;  wood  green ;  internodes  average  from  8  to 
9  cm.;  very  fruitful  and  productive;  cluster  conical,  long,  above  average  ; 
fruit  average,  fairly  close,  round,  ripening  during  the  first  period,  slightl}' 
pulpy ;  fairly  good  resistance  to  disease. 

Seihel  5145  :  —  direct,  average  leaf,  round,  with  appearance  and  red 
veins  of  the  Berlandieri  leaf,  without  well-marked  teeth  ;  wood  red ;  inter- 
nodes fairly  long,  10  to  12  cm.;  good  producer  ;  clusters  above  the  average, 
long  and  sometimes  winged,  fruit  average,  round,  juicy,  ripening  during 
the  second  period ;  excellent  resistance  to  disease. 


LIVE   STOCK   AND    BREEDING. 
HYGIENE  304  -  Screw-Worms  and  other  Maggots  Affecting  Animals.  —  bishop,  f.  c,  Mitchell, 

J.  D.  and  ParmIn,  D.  C,  in  U.  S.  Department  oj  Agriculture,  Farmers'  Bulletin  857,  pp.  20, 

8  figs.    Washington,  September,  191 7. 

The  screw- worm  {Chrysomyia  macellaria  Fabricius)  is  a  native  of  Ameri- 
ca, and  is  found  from  the  extreme  south  to  Canada,  but  is  rarely  abundant 
in  the  Northern  States,  as  the  fly  is  quickly  killed  in  cold  weather.  The 
states  of  North  America  which  suffer  most  severely  are  Texas,  Oklahoma, 
New  Mexico,  Arizona  and  Southern  California. 

Practically  all  animals  are  attacked  by  this  insect.  Probably  cattle 
suffer  most ;  hogs,  horses,  mules,  sheep,  goats  and  dogs  follow  in  the  order 
named.  Wild  deer  [Cariacus  sp.)  and  many  of  the  smaller  mammals  are 
sometimes  seriously  infested.  Human  beings  are  also  frequently  attacked. 
The  female  lays  its  eggs  in  wounds  or  skin  injuries,  where  the  parasite 
remains  throughout  the  larval  stage.  The  pupa  is  usually  found  in  the 
ground.  A  huge  number  of  eggs  may  be  deposited  in  a  mass  by  a  number 
of  females.  In  livestock  the  parasite  always  causes  loss  of  appetite  and 
emaciation,  and  sometimes  death.  In  some  districts  it  makes  calf-rearing 
almost  impossible  (the  fly  lays  its  eggs  in  the  navel  of  the  new-born  calf, 
often  causing  its  death)  and  older  cattle  have  to  be  bought  elsewhere.  In 
sheep  it  causes  emaciation  and  decreased  milk  production,  and  in  all  cases 
involves  increased  expenses  for  the  watching  and  treatment  of  animals. 
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The  screw-worm  fly  is  the  only  species  in  the  south-west  of  the  United 
States  which  penetrates  the  sound  tissues  of  animals,  but  other  flies  attack 
the  diseased  tissues  of  w^ounds  and  soiled  wool.  These  flies  are:  — the  black 
blowfly  {Phormia  regina  Meigen),  green  bottle  fly  {Lucilia  sericata  Meigen), 
and  gray  flesh  flies  {Sarcophaga  texana  Aldrich,  5.  tuherosa  var.  sarracenioides 
Aldrich,  5.  robusta  Aldrich).  All  these  flies  breed  in  decaying  animal  mat- 
ter, especially  in  carcasses  of  large  animals.  If  all  dead  animals  were 
properl}^  disposed  of  no  cases  of  infection  of  living  animals  would  occur. 

The  best  method  of  control  is  the  burning  of  carcasses.  This  reduces 
the  danger  of  infection  by  anthrax,  tuberculosis  and  similar  diseases  in  the 
pastures  and  prevents  the  breeding  of  flies  in  the  carcasses.  If  it  is  not  pos- 
sible to  burn  the  carcasses  they  should  be  buried,  covered  with  quicklime 
(especially  if  the  death  of  the  animal  may  be  attributed  to  an  infectious 
disease)  and  then  covered  with  at  least  2  feet  of  soil. 

Methods  of  controlling  the  parasite  in  cattle  are :  —  avoidance  of  injurj', 
calving  at  a  time  when  the  flies  are  not  abundant  (between  December  i  and 
the  middle  of  April,  and,  in  the  north,  from  November  i  to  June  i),  destruc- 
tion of  ticks,  performance  of  surgical  operations  (castration,  dehorning, 
etc.)- in  winter  or  the  beginning  of  spring,  poisoning  and  trapping  the  flies. 
To  prevent  the  larvae  from  infesting  the  wool  of  sheep,  lamb  early  and  dip 
and  clip  soiled  sheep.  To  avoid  dehorning,  hornless  types  may  be  bred. 
The  animals  must  be  continually  watched  so  as  to  discover  the  first  symptoms 
of  infection,  and  the  larvae  killed  with  chloroform,  the  wounds  being  then 
treated  with  pine  tar  to  repel  the  flies. 

Appended  is  a  list  of  33  publications  issued  by  the  United  States  De- 
partment of  Agriculture  on  insects  affecting  the  health  of  man  and  domestic 
animals. 

305  -  The  Cause  and  Prevention  of  Hairless  Pigs,  in  the  United  States.  —  welch, 

Howard,  in  Montana  Agricultural  College  Experiment  Station,  Circular  7i>  PP-  37-47,  9  fig- 
Bozeman,  Montana,  191 7. 

It  has  been  known  for  some  years  that,  in  certain  of  the  Northwestern 
States,  the  new-born  of  all  the  domestic  animals  were  in  some  wa}'  defective. 
New-born  pigs  were  hairless  and  seldom  lived ;  the  calves  were  often  hairless 
and  more  frequently  had  goitre.  The  young  of  sheep  and  goats  were  simi- 
larly affected,  while  new-born  foals,  though  neither  hairless  nor  having  goi- 
tre, were  weak,  seldom  able  to  stand  and  usually  died. 

In  Montana,  the  loss  is  probably  heaviest  in  young  pigs,  for  about 
10  000  are  estimated  as  dying  from  this  cause  annually.  In  some  localities 
pigs  are  the  only  domestic  animals  affected,  while  in  others,  it  may  be  lambs 
only.  It  is  a  disease  of  definite  localities,  occurring  in  Montana  in  the  drain- 
age basis  of  the  Yellowstone,  the  lower  Missouri,  the  Musselshell  and  some 
of  the  smaller  tributaries  ;  outside  this  zone,  a  number  of  scattered  cases 
constitute  about  5  %  of  the  total  loss.  In  some  cases,  the  pig  crop  can  be 
saved  on  moving  the  pregnant  sows  a  mile  or  two  out  of  the  affected  district 
during  gestation.  The  malady  varies  curiously:  one  year  it  may  cause 
95  %  loss,  and  nothing  the  year  after.     There  are  also  variations  in  a  sm- 
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gle  pen  of  pregnant  sows.  Pigs  born  in  March  and  April  are  more  often 
affected  than  those  born  in  May  and  June,  while  autumn-born  pigs  are  fre- 
quently normal  even  in  badly  affected  districts. 

Amongst  causes  of  the  trouble  have  been  suggested :  —  contagious  abor- 
tion ;  alkali  in  the  soil ;  some  particular  feed,  such  as  alfalfa,  flax,  maize, 
or  wheat ;  or  some  deficiency  in  the  soil  or  water.  All  these  causes  have  been 
studied  by  the  author,  but  negative  results  were  always  obtained. 

Post-mortem  examinations  showed :  —  that  the  hairless  pig  has  a  thick, 
pulpy  skin,  especially  round  the  head,  neck  and  shoulders  ;  that  the  thyroid 
gland  was  very  hypertrophied  and  the  heart  not  fully  developed.  The  develop- 
ment of  goitre  and  the  harless  condition  are  of  related  gravity.  This  lead 
the  author  to  suppose  that  goitre  was  the  cause  of  the  disease,  and  he  found, 
by  analogy  with  human  goitre,  that  the  hypertrophied  thyroid  glands  con- 
tained much  less  iodine  than  the  normal  quantity,  or  even  none.  He  therefore 
concluded  that  the  cause  of  the  malady  is  lack  of  iodine  in  the  food  and  water 
given  to  the  animals,  and  that  it  was  worth  testing  whether  this  insuffi- 
ciency could  be  compensated  for  by  giving  potassium  iodide.  Tests  made 
with  pigs  (with  129.5  to  324  mgm.  of  potassium  iodide  per  head  per  day), 
with  female  breeding  stock  during  gestation,  gave  positive  results.  Iodide  of 
potassium  given  to  a  pregnant  female  prevents  goitre  appearing  in  the 
newborn.  Therefore,  it  is  advisable  to  feed  iodine  to  pregnant  animals  in 
regions  where  goitre  is  prevalent. 

3c6  -  Iron  as  an  Antidote  to  Cottonseed  Meal  Injury  (i).— withers,w.  A.andCARRUTH, 

Frank,  K.,iii  The  Journul  of  Biological  Chemistry,  Vol.  XXXIT,  :So.  2,  pp.  245-257, 

4  diagrams.     Baltimore,  November,  iyi7. 

Experiments  carried  out  at  the  Chemical  Division  of  the  North  Caro- 
lina Agricultural  Experiment  Station,  West  Raleigh,  showed  that,  though 
rabbits  are  very  sensitive  to  poisoning  by  cottonseed  meal  (obtained  by 
extraction  of  the  oil  b}?-  solvents)  even  when  it  has  been  cooked  a  long  time, 
they  could  be  successfully  fed  with  this  meal  for  a  long  period  (the  ex- 
periment lasted  106  days)  if  it  were  mixed  with  ferric  ammonium  citrate. 
The  authors  extended  these  experiments,  using  pigs  as  subjects,  in  order 
to  investigate  whether  tlje  harmful  action  of  cotton  seed  meal  is  due  to  an 
injurious  substance  or,  as  some  assert,  to  inadequate  or  badly  proportioned 
diet. 

Although  the  addition  of  iron  salts  is  not  to  be  recommended  as  a 
practical  method  for  overcoming  cottonseed  meal  poisoning,  the  experi- 
ments show  that,  when  such  salts  are  present,  much  larger  quantities  of  the 
meal  may  be  fed,  with  a  resulting  increase  in  body  weight ;  in  some  cases  it 
was  even  possible  to  prevent  death,  in  many,  to  retard  it.  Further  evidence 
of  the  presence  of  a  toxic  substance  in  the  meal  is  the  fact  that  extraction 
with  alcoholic  alkali  removes  the  toxicity  (experiments  with  rabbits) .  The 
authors  assume  the  loss  of  toxicity  to  be  due  to :  —  i)  the  formation  of 
an  insoluble  iron  salt  of  gossypol  or  one  of  its  derivatives  ;  2)  the  catalytic 


(i)  See  also  R.  January,   1918,  No.  64.   (Ed.) 
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acceleration  of    the    oxidation .  of  gossypol ;    3)    perhaps    a   tonic    action 
of  iron. 

When  cottonseed  meal  is  treated  with  iron  salts  it  turns  brownish 
black,  proving  that  a  reaction  takes  place  with  some  component  of  the  meal. 
The  action  of  iron  salts  on  a  solution  of  gossypol  produces  a  similar  colour. 
The  fact  that  the  effects  of  the  toxic  factor  may  be  inhibited  by  the  action 
of  iron  salts  shows  that  the  toxicity  of  cottonseed  meal  is  not  due  to  a  lack 
of  "  vitammes  "  or  to  a  deficiency  in  calcium,  sodium  and  chlorine,  as  might 
be  expected  from  the  chemical  analysis  of  a  diet  of  maize  and  cottonseed 
meal. 

It  is  interesting  to  note  that,  in  the  authors'  experiments,  wood  ashes 
had  no  antidotal  action  in  preventing  the  death  of  pigs  fed  on  maize  and  cot- 
tonseed meal,  but  the  animal  receiving  ashes  made  much  better  gains, 
probably  because  of  the  improvement  in  the  inorganic  part  of  the  diet. , 
The  appended  table  gives  the  results  of  one  of  the  four  experiments.  In  each 
of  the  four  experimental  groups  were  g  pigs  fed  with  a  mixture  of  25  %  cot- 
tonseed meal,  and  75  %  maize  meal.  To  each  4  lbs.  of  feed  the  control  group 
(to  which  no  iron  salts  were  given)  received  I  gallon  of  water,  group  2,  i  gal- 
lon of  copperas  solution  (i  lb.  Fe  SO4  7H2O  dissolved  in  50  gallons  of  water), 
group  3,  I  gallon  of  ferric  chloride,  containing  approximately  the  same 
amount  of  iron  as  the  preceding  solution  ;  group  4,  i  gallon  of  water  with 
hardwood  ashes  ad  lib.  The  experiment  lasted  94  days. 

Effect  of  the  addition  of  iron  to  a  diet  composed  0/25  %  cottonseed  meal 

and  75  %  maize  meal. 


Group 


I 

2 

3 
4 


Feed 


Control.    .    . 
Copperas  .... 
Ferric  cMoiide    . 
Hardwood  ashes 


Weight  (in  lbs.) 


Initial 


Final 


„  .,         .        Cottonseed 
°^''y  8^'"      meal  eaten 


103.4 
92.1 

102.2 
98.3 


107 
134.6 
163,2 
137-7 


0.05 
0.46 
0.68 
0.67 


47 
66 
80 
50 


Deaths 

(among 

9  animals) 


6 

3 

I 

7. 


307  -  The  Poisonous-Properties  of  the  Two-Grooved  Milk  Vetch  {Astragalus  bi- 

SUlcatus).  —  BE\TH,  O.  A.  and  I,ehnert,  E.  H.,  in  the  University  of  Wyoming, 
Agricultural  Experiment  Station,  Laramie,  Wyoming,  Bulletin  No.  112,. pp.  58-67,  i  fig. 
I<aramte,  January,  191 7. 

As  Astragakis  bisulcatus  is  not  mentioned  as  a  poisonous  plant,  the  above 
bulletin  gives  an  account  of  it  to  warn  stockmen  of  its  poisonous  nattu'e. 
It  grows  in  plains  and  valleys  in  the  Rocky  Mountain  region.  Milk  vetch 
is  possibh''  most  dangerous  when  fully  mature  but,  when  dry  (as  hay),  it 
seems  more  or  less  harmless.  E'xperiments  carried  out  at  the  Wyoming 
Agricultural  Station  have  lead  to  the  conclusions  given  below. 

Milk  vetch  is  certainly  poisonous  lo  cattle  ;  its   effect   upon   sheep  is 
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uncertain  ;  80  to  90  %  of  the  animals  affected  die.  Water  easily  removes 
the  active  poison  from  green  or  air-dried  material.  All  parts  of  the  plant 
contain  poison,  with  a  slight  excess  in  the  leaves.  The  poison  is  neither  pre- 
cipitated by  basic  acetate  of  lead  nor  decomposed  at  100°  C.  ;  it  loses  its 
toxicity  on  boiling  with  dilute  acids,  indicating  its  probable  glucosidic 
character,  as  does  the  fact  that  a  crystalline  substance  has  been  isolated 
giving  reactions  of  glucosides  ;  at  any  rate,  it  is  non-alkaloidal. 

Thus  far  no  chemical  antidote  has  been  found.  When  sufficient  poison 
to  cause  death  is  introduced  into  the  system,  whether  through  the  stomach 
or  intravenously,  it  is  quickly  absorbed  and  soon  produces  S3anptoms  of 
paralysis,  by  its  action  on  the  nervous  system  ;  the  action  of  the  heart  is 
also  interfered  with,  and  the  poison  no  doubt  kills  by  acting  on  this  organ  ; 
therefore  drugs  that  stimulate  the  heart  and  the  nervous  system  (alcohol, 
.  aromatic  spirits  of  ammonia,  belladonna  extract,  tincture  of  digitalis) 
should  prove  beneficial;  these  remedies  should  be  preceded  by  a  drench 
of  I  to  2  lbs.  of  Epsom  salts. 

308  -  Experiments  on  the  Reported  Poisonousness  of  Wild  Melon  Fruit.  —  dodd,  Syd- 
ney, in  The  Agricultural  Gazette  of  New  South  Wales,  Vol.  XXVIII,  Pt.  2.,  pp.  815-819. 
Sydney,  November  2,  191 7. 

Many  Australian  stock-owners  believe  the  fruit  of  the  wild  or  "  paddy  " 
melon  {Cucumis  myriocarpus)  to  be  poisonous  to  livestock,  causing  injury  to 
the  nerves  and  blindness.  The  green  part  is  also  said  to  be  harmful,  but  bedause 
it  is  indigestible  rather  than  poisonous.  In  South  Africa  this  fruit  has  been 
reported  as  poisonous  to  sheep  and,  in  one  case,  as  having  caused  the  death 
of  a  child.  Both  in  Australia  and  »South  Africa  several  feeding  experiments 
have  been  made  in  which  the  wild  melon  was  fed  to  animals,  but  contra- 
dictory and  inconclusive  results  were  obtained,  because  the  fruit  was  eaten 
for  a  short  time  only,  and  as  the  disease  it  causes  is  chronic,  it  results  only 
a  fter  it  has  been  fed  for  a  prolonged  period.  The  ripeness  of  the  fruit  must 
also  be  taken  into  consideration,  as  some  stock-owners  assert  that  it  is 
injurious  only  before  it  is  ripe.  In  some  districts  the  drovers  gather  the 
fruit  to  give  to  their  horses. 

The  author  carried  out  two  series'  of  experiments  in  which  wild  melon 
fruit  was  fed  to  three  guinea-pigs,  two  rabbits,  a  sheep  and  a  horse.  Two 
of  the  guinea-pigs,  fed  on  unripe  fruit,  died,  the  other  guinea-pig  and  the 
rabbits,  after  eating  the  fruit  for  about  a  month  remained  health}^  and  nor- 
mal. The  sheep  was  forcibly  fed  with  the  fruit  for  20  days  without  showing 
any  sign  of  poisoning ;  on  the  21st.  day  it  was  asphyxiated  through  the  care- 
lessness of  the  attendant.  The  horse  was  fed  for  51  days  with  wild  mel- 
on mashed  up  with  bran,  in  amounts  of  about  2  lbs.  2  oz.  per  day,  then  of 
about  4  ^  lbs.  per  day.     It  showed  no  sign  of  disease. 

It  seems  as  if  the  ripe  fruit  of  wild  melon  may  be  considered  harmless, 
but  the  author  does  not  consider  his  results  conclusive  and  intends  to  con- 
tinue the  investigations. 
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309  -  Pyotherapy  in  the  Treatment  of  Harness  Wounds ;  Some  Considerations  on  the 
Efficacity  and  Absolute  Non-Specificity  of  Anticryptococcal  Pyotherapy  on  the 

Horse.  —  VELuH.,in  the  Bulletin  de  la  Societc  de  Pathologic  exofique,  I,  Vol.  X. 
No.  10,  pp.  901-903.  Paris,  December,  1917.  —  II.  Vol.  XI,  No  i,  pp.  12-17.  Paris, 
January,  191 8. 

I.  —  In  the  course  of  researches  on  the  pyotherapy  of  epizootic  lymph- 
angitis (i)  the  author  has.  repeatedly  found  how  efficacious  is  treatment 
with   polyvalent   vaccines    (either  anticrs^ptococcal  vaccine,   ot  vaccine 

.  prepared  from  ordinary  suppurations)  for  curing  non-specific  lesions,  caused 
by  harness. 

During  the  negative  phases,  the  peripheral  inflammatory  reaction  be- 
comes intense  ;  the  separation  furrow  forms  more  quickly  ;  the  necrosis 
tissue  is  eliminated  more  easily,  on  account  of  the  increased  suppuration ; 
surgical  intervention  becomes  more  easy,  and  the  wound  clears  up  without 
useless  decay.  During  the  positive  phases,  the  wound  cicatrises  almost 
without  suppuration,  with  surprising  regularit}^  and  quickness.  lyocal 
antiseptic  treatment  becomes  almost  accessory. 

The  author  states  that  he  has,  by  means  of  pyotherapy,  rapidl}^  cured 
arthritis  and  a  severe  traumatic  synovitis,  as  well  as  obstinate  bony  fistu- 
lae.  IviGNiERES  (Bacteriotherapy  in  the  treatment  of  Wounds,  Bulletin  de 
la  Societe  Centrale  de  Medecine  Veterinaire,  1915,  pp.  544-548)  has  already 
pointed  out  that  specific  organisms  are  not  the  only  ones  that  give  good 
results  when  injected  into  sick  subjects.  An  antian-thrax  vaccination  may 
stay  the  spread  in  a  herd  of  a  disease  in  no  way  connected  with  anthrax  ; 
wounds  that  wont  heal  may  do  so  after  injection  of  an  organism  unconnect- 
ed with  the  disease,  such  as  B.  coli  On  the  other  hand  it  is  well  known 
that  the  injection  of  any  antigen  is  followed  by  a  hyperleucocytosis.  • 

In  conclusion,  pyovaccine  provides  a  very  efficacious,  simple  and  eco- 
nomic method  within  the  reach  of  all  practitioners,  for  reducing,  in  consider 
able  proportions,  the  time  lost  in  laying-up  for  harness  wounds. 

II.  —  The  pol3^alent  anticryptoccocal  pyovaccine  prepared  at  the 
Casablanca  I^aboratory  has  been  used  for  treating  pyogenous  lesions  of  the 
horse  due  to  pathogenic  agents  other  than  the  cryptococcus.  The  results 
clearly  showed  the  definite  action  of  the  pyovaccine. 

In  everj^  case,  the  injections  brought  about  decreased  local  inflamma- 
tion, less  pain,  the  diminution,  then  disappearance,  of  suppuration,  and  in 
certain  cases,  sterilisation  of  the  lesions.  Their  non-specific  effect  is  un- 
doubted, even  when  they  do  not  bring  about  complete  recovery. 

The  author  quotes  work  of  other  experimenters  on  other  vaccines, 
showing  their  non-specific  action,  and  he  concludes,  speaking  generally, 
that  polyvalent,  paraspecific  pyotherapy  is  a  very  simple  and  economical 
method  which,  whether  by  results  already  obtained,  or  those  rightly 
expected,  should  take  a  prominent  place  in  the  practice  of  veterinary 
therapeutics. 


(i)  See  R.,  July  1917,  No.  611  ;  R.,  August  1917,  No.  734  ;  R.,  February  1918,  No.  176  ; 
aud  No.  310  of  this  Rcvieiv  {Ed.) 
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310  -  The  Curative  Treatment  of  Epizootic  Lymphangitis  by  Vaccinotherapy;  Pre- 
paration of  a  Polyvalent  PyOVaCCine.  —  I.  Velu,  H.,  in  the  Recueil  de  Medecine  Vete- 
rinaire  pnblie  a  I'Ecole  d'Alfort,  Vol.  XCII,  No.  9  and  10,  pp.  195-204.  Paris,  1917.  —  II. 
lDRM,in  the  Bulletin  de  la  Socit'te  de  Pathologie  Exotique,  Vol.  X,  No.  8,  pp.  681—684. 
Paris,  1 91 7.  —  III.  Idem,  in  Ibid,  Vol.  XI, No.  i,pp.  10— 11.  Paris,  1918. 
Work  carried  out  at  the  Research  lyaboratory  of  the  "  Service  de  I'K- 

levage   du   Maroc "    at    Casablanca.. 

I.  —  The  vaccine  is  obtained  from  pus  from  diseased  horses  and  is, 
thus,  an  "  anticryptococcal  pyovaccine ".  The  subcutaneous  injection 
causes,  more  or  less  rapidly,  a  reaction  of  the  organism  shown  by  very 
clear  clinical  signs  at  the  level  of  the  specific  lesions.  First  appears  a  ne- 
gative phase  (aggravation  of  all  the  symptoms),  which  is  then  rei^laced  by 
a  positive  phase. 

The  question  of  treatment  consists  in  finding  out  suitable  doses,  and  the 
frequency  of  renewal,  so  as  to  cause  insignificant  negative  phases  and  pre- 
domination of  positive  ones. 

The  author  gives  results  obtained  with  sick  horses,  and  describes  the 
broad  lines  of  his  method,  which  has  given  excellent  results. 

II.  —  After  new  clinical  observations  on  over  100  animals  for  over  6 
months,  the  author,  having  slightly  modified  his  method,  gives  the  final 
technique  as  follows :  — 

i)  Injections  of  pyovaccine  cause  a  reaction  with  effects  localised 
at  the  level  of  the  lesions.  There  is  a  negative  phase.  Therefore,  all 
lesions  containing  pus  should  be  punctured  from  the  start. 

2)  Subcutaneous  injections  of  pyovaccine  sometimes  cause  abcesses 
that  heal  slowly  ;  for  this  reason,  .intravenous  injections  are  advised,  as 
giving  quicker  and  more  certain  results. 

3)  The  first  2  injections  of  pyovaccine,  and  especially  the  second,  in 
strong  doses  (4  to  6  cc.  for  the  first,  1.5  to  2.5  cc.  for  the  second),  produce  in- 
tense and  lasting  positive  phases.  The  doses  should,  in  consequence,  be 
strong  and  separated  by  intervals  of  8,10  or  even  12  days.  The  giving  of 
another  injection  should  be  delayed  until  the  moment  when  the  positive 
phase  begins  to  slacken,  that  is,  when  the  improvement  begins  to  decrease, 
but  one  should  not  wait  longer  than  this. 

4)  After  the  second  injection  the  organism  is  very  sensitive.  So, 
after  the  third  injection,  small  doses  of  pyovaccine  (0.75  to  1.25  cc.)  must  be 
given.  Fresh  injections  should  be  given  immediately  the  positive  phase 
begins  to  weaken,  i.  e.,  about  every  5,  6,  7  or  8  days. 

The  author  states  that  the  effects  of  pyo vaccination  are  not  strictly 
specific,  and  that  he  has  obtained,  with  anticry^ptococcal  vaccine,  excel- 
lent results  in  the  treatment  of  obstinate  fistulae  or  of  considerable  lesions 
that  did  not  show  the  causal  organism  of  epizootic  lymphangitis. 

III.  —  Polyvalent  vaccines  and  serums  are  those  that  act  against  several 
species  of  organisms,  and  polyethnic  vaccines  and  serums  are  those  that  act 
against  several  varieties  of  the  same  species.  Under  these  conditions,  pyo- 
vaccine prepared  with  products  obtained  from  several  horses  suffering  from 
epizootic  lymphangitis,  is  a  polyethnic  anticryptococcal  pyovaccine,  for 
it  solely  contains  cryptococci  of  different  strains.     In  the  open  lesions  of 
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the  disease  there  are,  besides  the  cryptococcus  in  abundance,  numerous 
and  abundant  associations  of  bacteria  that  certainly  play  no  unimportant 
part ;  a  polyvalent  pyo vaccine  can  thus  be  prepared  which  will  act  both  on 
cryptococci  and  associated  organisms. 

The  technique  for  preparing  the  vaccine  is  as  follows  :  Remove  the  pus 
from  closed  lesions  by  means  of  a  sterilised  syringe,  after  cutting  the  hair 
and  disinfecting  the  skin  over  the  abcess  ;  also  remove  with  the  syringe  the 
pus  or  serosity  collected  at  the  surface  of  open  lesions,  under  the  crusts 
covering  them  ;  read  off  the  volume  on  the  graduated  syringe  and  empty 
into  a  sterilised  flask  containing  a  known  quantity  of  ether  and  phenolated 
physiological  serum  at  5  7oo  '<  ^^lix  well  by  shaking ;  mix  together  the  pus  ob- 
tained from  several  cases  ;  add  the  quantities  of  ether  and  5  7oo  phenolated 
physiological  serum  required  to  bring  the  vaccine  to  the  ratio  of  i  of  pus  to 
1.5  of  ether  and  10  of  phenolated  physiological  serum  ;  filter  through 
4  to  6  sheets  of  sterile  gauze. 

The  vaccine  thus  obtained  will  be  a  polyvalent  antipyogenous  vaccine 

;for  treating,  not  only  epizootic  lymphangitis,  but  also  various  pyogenous 

I  lesions  of  the  horse. 

\ 
311  -  Pyotherapy  in  Epizootic  Lymphangitis;  Researches  in  Italy. —  i.anpranchi,  a. 

and  Bard ELLi,  P., in  II  Modeyno  Zooialro,    Series  V,  Year  VI,  No.  12,  pp.  261-275, dia- 
grams 7.   Bologna,  December  31,  1917. 

After  summarising  the  work  carried  out  by  Mangan,  Beun  and 
jVEi^u  (i)  on  pyotherapy,  the  authors  give  a  detailed  description  of  their 
{treatment  of  epizootic  lymphangitis  by  means  of  pyotherapy,  which  has 
jgiven  completely  negative  results.  "  In  all  the  animals  treated,  whether  the 
ilesions  were  slight,  of  moderate  severity,  or  severe,  the  2  series  of  6  injec- 
jtions  (each  of  2  cc.  of  pyovaccine)  with  an  -interval  of  8  days,  caused  no 
idiminution  of  the  progress  of  the  disease  "  ;  even  with  subjects  used  as 
jcontrols,  during  the  experiment,  it  was  found  that  the  injections  of  pyo- 
ivaccine "  have  accelerated  and  aggravated  the  disease ".  Therefore, 
according  to  the  authors,  at  the  present  state  of  our  knowledge,  auto- 
therapy and  pyotherapy  are  not  methods  of  treatment  the  use  of  which 
could  be  advised  in  epizootic  lymphangitis. 

r-~  -  The  Vitality  of  the  Rinderpest  Virus  Outside  the  Animal  Body  under  Natural 

Conditions.   — Shilston,  a.  W.,  in   the    Memoirs  of  the   Department  of   Agriculture  in 
India,  Veterinary  Series,  Vol.  Ill,  No  i,  pp.  32  +  IV  plates.  Calcutta,  October,  191 7. 

Great  uncertainty  has  existed  in  regard  to  the  length  of  time  that  rinder- 
pest can  exist  outside  the  animal  body,  either  under  na-tural  conditions  or 
when  special  measures  are  taken  to  preserve  its  vitality.  On  this  account, 
the  experiments  described  in  the  present  Memoir,  were  designed  to  as- 
certain the  duration  of  the  vitality  of  the  rinderpest  virus  I )  on  ground  in  the 
open  air,  2)  in  closed  sheds,  3)  in  faeceS;  urine  and  mucous  discharges,  and 
4)  in  meat,  blood  and  bones  under  varying  natural  conditions.     To  make  the 


(i)  See  also  i?.,  191 7,  No  734  ;  R.,  Febnury  igi8.  No  177  and  178.   [Ed.) 
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tests  as  complete  as  possible,  they  were  carried  out  both  at  the  Muktesar 
Laboratory,  7  500  feet  above  sea-level,  and,  save  the  last  one,  at  Bareilly 
under  plains  conditions.  The  author  condenses  the  results  obtained,  which 
are  described  in  detail,  into  the  following  general  conclusions:  — 

At  the  Muktesar  I,aborator5^  rinderpest  infection  was  found  to  persist 
in  certain  buildings  for  48  hours  after  the  removal  of  the  sick  animals,  but 
not  for  longer  periods  ;  frequently  infection  was  absent  after  shorter  in- 
tervals. Shaded  ground,  when  contaminated  by  cattle  suffering  from  rin- 
derpest, was  found  to  be  infective  to  healthy  stock  18  hours  after  the  removal 
of  the  sick  animals,  but  not  after  longer  intervals.  Ground  entireh'-  exposed 
to  direct  simlight  did  not  remain  infective  beyond  8  hours. 

In  the  plains,  buildings  were  found  to  remain  infective  for  20  hours 
after  removal  of  the  sick  animals,  but  were  non-infective  after  longer  inter- 
vals. Shaded  areas  remained  infective  for  24  hours  and  those  exposed  to 
direct  sunlight  for  6  hours  after  removal  of  the  sick  animals,  but  not  for 
longer  periods  of  timi. 

The  rinderpest  virus  was  found  to  survive  in  mixed  faeces  and  urine 
protected  from  direct  sunlight  for  periods  up  to  54  hours  after  excretion  by 
sick  animals,  but  when  exposed  to  sunlight  the  virus  did  not  survive  for 
more  than  8  hours.  Saliva  and  nasal  discharge  from  sick  animals  did  not 
remain  infective  beyond  44  hours. 

It  may  thus  be  concluded  that,  in  buildings  and  areas  infected  by  the 
natural  discharges  of  sick  animals,  the  rinderpest  virus  is  unable  to  survive 
for  more" than  2  or  3  days,  and  when  air  and  sunlight  are  freely  admitted  its 
destruction  is  even  more  rapid. 

The  carcasses  of  animals  that  have  died  from  the  disease  must,  however, 
be  regarded  as  possible  sources  of  infection  for  some  considerable  tim.e  af-" 
ter  death,  especially  when  the  air  temperature  is  low,  as  it  has  been  shown 
that  the  virus  can  survive  for  51  days  in  blood  from  a  sick  animal  even  when 
this  has  been  freely  exposed  to  the  air  and  allowed  to  become  putrid  (i)  ; 
in  m^at  and  bones  also  th^  virus  may  persist  for  many  days. 

313  -Tubareulosis  in  Camils,  in  Ejypt.  —  M^soi-r,  F.  E.,  in  Th2  Ainc^ltural  Joum.il   of 
Egypt,  Vol.  VIl,  pp.  6-1 1,  Plates.  Cairo,  1917. 

Tuberculosis  appears  rarely  to  affect  camels  outside  Eg^^pt,  but  in  that 
•country  it'has  long  been  known.  In  1911,  1.63  %  of  the  camels  slaughtered 
at  the  Cairo  abattoir  were  found  to  be  tuberculous,  while  for  1915  the  per- 
centage was  5.4.  These  figures  are  certainly  higher  than  those  for  the 
entire  infection  in  Egypt. 

The  author  ascertained  the  cause  of  the  disease  by  indentifying  the  cau- 
sal bacillus,  controlled  by  inoculations  in  guinea  pigs.  The  bacillus  appears 
to  be  of  the  bovine  type. 


(i)  In  view  of  the  statements  made  by  various  authorities  that  the  rinderpest  virus  will 
not  survive  in  drawn  blood  more  than  a  day  or  two,  it  may  be  mentioned  that  in  a  very  large 
number  of  observations  made  at  the  Muktesar  I,aboratory,  defibrinated  blood  stored  vmder 
aseptic  conditions  at  room  temperature  remained  viri.lent  for  from  30  to  40  days  and,  in  one 
case,   blood  kept  at  QC  was  virulent  after  90  days.  [Author). 
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The  author  thinks  that  infection  takes  place  primarily  from  cattle,  the 
method  being  by  inhalation.  About  60  %  of  the  tuberculous  camels  are 
I  only  affected  in  the  lungs,  bronchial  and  mediastinal  glands.  The  di- 
sease is  never  found  in  camels  from  countries  where  they  do  not  come  in 
contact  with  cattle.  The  subcutaneous  test  with  ordinary  tuberculin  can 
be  successfully  employed  on  suspected  camels. 

314  -  Animal  Calorimetry:  The  Interrelation  Between  Diet  and  Body  Condition  and  .vnaxomvt 

the  Energy  Production  during  Mechanical  Work.  —  Anderson,  r.  j.  and  lxtsk,  and 

Gr.'UIAM  (Physiological  Laboratory,  Cornell  University,  N.  Y.),  in  The  Journal  of  Biolo-        physiology 
gical  Chemistry,  Vol.  XXXII,  No.  3,  pp.  421-435  +  10  tables.  Baltimore,  December,  191 7, 

Previous  work  on  this  subject  showed  that  the  heat  produced  by  a 
given  quantity  of  mechanical  work  was  the  same  whether  a  man  were 
fasting  or  had  partaken  liberally  of  a  mixed  diet  (VoiT,  1866).  Other 
experiments  on  men  have  shown  mechanical  work  to  be  more  easily 
performed  after  ingestion  of  saccharose  than  after  ingestion  of  meat.  This 
lead  to  the  conclusion  that  there  is  a  summation  of  the  two  energy 
increments  due  respectively  to  work  and  food  ingestion  (Rubner,  igio; 
Benedict  and  Murchhauser.   1915). 

The  authors  extended  these  experiments  to  the  dog,  in  which  dietary- 
control  is  easier  than  in  man.  The  experiments  dealt  with  the  influence  of 
meat  or  glucose  ingestion  upon  the  heat  production  of  a  dog  running  at  the 
rate  of  about  3  miles  an  hour  ;  and  the  influence  of  fasting  upon  the  quantity 
of  energy  required  to  do  a  given  amount  of  mechanical  work. 

Method.  —.A  treadmill  with  a  moveable  platform  was  specially  con- 
structed to  permit  of  the  use  of  the  Williams  calorimeter  (described  by  the 
designer  in  The  Journal  of  Biological  Chemistry,  Vol.  XII,  p.  371  ;  1912). 
This  calorimeter  is  a  breathing  apparatus  specially  designed  for  experiment 
on  small  animals  ;  it  is  based  on  the  REGNAULTtype  of  calorimeter,  improved 
and  supplied  with  triple  walls  which  allow  very  close  observation  of  the 
slightest  changes  iu  temperature.  Each  revolution  of  the  wheel  operating 
the  treadmill  represents  a  forward  movement  of  0.458  m.,  and  every  i  000 
revolutions  produce  0.5  calories  by  friction  in  the  box  of  the  calorimeter. 
The  speed  was  kept  constant  during  each  hour  of  the  experiment.  The 
"  standard  diet  "  given  was  composed  of  100  gm.  of  powdered  biscuit,  20 
gm.  of  lard.,  100  gm.  of  beef  ;  to  this  daily  ration  were  added  10  gm.  of  bone 
ash.  (Graham  lyUSK,  Animal  Calorimetry,  Journal  of  Biological  Chemistry, 
Vol.  XIII,  p.  185,  1912-1913).  The  basal  metabolism  was  determined  18 
hours  after  the  administration  of  the  standard  diet  when  the  dog  was  rest- 
ing in  the  calorimeter  at  a  temperature  of  260C.  In  the  first  series  of  experi- 
ments the  basal  metabolism  was  17.5  calories  per  hour,  and  in  a  second  se- 
ries, where  the  average  of  the  different  hours  was  calculated,  it  was  17.2 
calories. 

Influence  of  mechanical  work  18  hours  after  ingestion  of  stan- 
dard DIET.  —  The  quota  of  heat  production  due.  to  muscular  activity  was 
found  by  subtracting  the  basal  metabolism  from  the  total  metabolism  de- 
termined during  the  work.  The  results  given  in  Table  I  A.  show  that, 
18  hours  after  ingestion  of  the  standard  diet,  a  dog  weighing  about  9  kg. 
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covering  a  distance  of  3.9  to  4.8  km.  per  hour,  did  this  work  with  an  expen- 
diture of  energy  equal  to  0.580  kilogrammeter  (to  move  i  kgm.  i  meter). 
Although  the  weight  of  the  dog  varied  17  %  during  the  experiments,  and 
the  speed  of  the  treadmill  20  %,  the  maximum  difference  in  energy  expended 
was  1.7  %.  (It  will  be  seen  that  there  is  a  relation  between  the  weight  of 
the  animal  and  the  energy  required  to  move  its  body  horizontally ;  a  15  % 
gain  in  weight  caused  a  corresponding  gain  of  15  %  in  the  energy  require- 
ment). 

TABi,E  I.  ■ —  Influence  of  mechanical  work. 


Date 
(1917) 


Food 


gm. 


Experi- 

Weight 

Indirect 
calori- 

Respi- 

Work 
in 

ment 

of 

metry 

ratory 

meters 
trav- 

No. 

dog 

(cal.) 

quotient 

elled 

Calories 
above   the 

basal  per 
looometejs 

travelled 


Kilogram- 
meters 
required 


8  hours  after  inreslion  of  standard  diet. 


A  {January    5 

Feb.         28 

March     13 

»  23 

»  27 


2 

8 

60.8 

0.78 

3925 

8 

9 

70.0 

0.81 

4300 

18 

8.9 

74.8 

0.75 

4688 

24 

9.2 

76.7 

0.74 

4717 

27 

9-4 

76.7 

0.81 

4718 

13 

9.0 

76.1 

0.79 

4806 

11,0 

12.3 

12.2 
12.6 
12.6 
12.2 


0.585, 

0.580 

o.585( 
0.5S2/ 
0.570' 

0.578',' 


o 
00 


During  the  hours  immediately  following  ingestion  oj  glucose. 


B   Janiiary    5 
March      1 5 
»  26 


Glucose,    70 

3 

8.35 

62.3 

0.98 

3936 

Glucose,    70 

19 

9.6 

77.1 

0.92 

4771 

Glucose,  100 

26 

9.7 

76.8 

0.95 

4  737 

II. I 

12.5 
12.5 


0.579/ 

o.555> 
o-55o\ 


o 


4  Of  5  hours  after  ingestion  of  meat. 


I  January  11 
I  March       6 


12 
10 


Meat,  700  gm. 
No  food. 
Meat,  750  gm. 
Meat,  750  gm. 


6 

9.25 

82.1 

0.82 

4  lOI 

13 

9.0 

76,1 

0.79 

4806 

17 

9.6 

92.4 

0.80 

4704 

16 

9.5 

*3o.6 

0.80 

15-8 
12.2 
16.0 


0.724 

0.578 
0.708 


Dog  resting. 


InfIvUEnce  of  mechanicae  work  during  the  hours  IMMEDIATEEY 
yoEEOWiNG  THE  INGESTION  OF  GEUCOSE.  —  The  Same  dog  after  the  ingestion 
of  70  or  100  gm.  of  glucose  in  water  did  the  same  amount  of  work  with  an 
energy  expenditure  of  0.550  kilogrammeters  (see  Table  I B.)  Thus,  to  supply 
the  same  amount  of  mechanical  work,  the  dog,  immediately  after  the  in- 
gestion of  glucose,  requires  about  the  same  amount  of  energy  (slightly 
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less)  than  when  it  does  the  work  i8  hours  after  ingestion  of  the  standard  diet. 
It  may,  however,  be  said  that,  in  spite  of  the  addition  to  the  weight  of 
the  dog  of  the  aqueous  solution  ingested  which  increased  the  total  weight 
to  be  deplaced,  the  expenditure  of  energy  was  only  0.550  kilogrammeters  ; 
this  figure,  compared  with  the  preceding  one  (0.580  kilogrammeters),  shows 
that  the  ingestion  of  carbohydrates  diminishes  the  energy  required  for 
a  given  piece  of  work  by  5  %. 

InFJCUENCE  of  MECHANICAI,  work  4  or  5  HOURS  AFTER  THE  INGESTION 

OF  MEAT.  —  The  results  obtained  after  the  ingestion  of  meat  (see  Table  I  C.) 
are  in  perfect  agreement  with  those  found  by  Rubner  in  his  experiments 
on  man  referred  to  above.  The  dog,  4  or  5  hours  after  the  ingestion  of 
meat,  accomplished  the  work  with  an  expenditure  of  energy  exceeding  the 
basal  metabolism;  this  energy  results  from  the  sum  of  the  specific  dynamic 
action  (i)  of  meat  +  the  energy  necessary  for  the  work,  the  total  being 
equal  to  an  average  of  0.587  kilogrammeters. 

The  ingestion  of  alanine   (20  gm.)  gives -similar  results,  i.  e.  an  energy 
expenditure  resulting  from  the  specific  dynamic  action  of  the  substance  and 
'the  work  supplied. 

I 

TabIvE  II.  —  Influence  of  mechanical  work  upon  metabolism  in  fasting. 


Date 

(I9I7) 


Indirect 

Work 

Experi- 

Weight 

Days 

calori- 

Respi- 

in 

ment 

of 

rators' 

meters 

No. 

(kg.) 

fast 

metry 
(cal.) 

quotient 

trav- 
elled 

Calories 
above   the 

basal  per 
1000  meters 

travtlled 


Kilogram- 
meters 
required 


March  29  .    • 
»        30  .   . 

»        31  •    • 

April        2  .    . 

»  3.    • 

»  5-    • 

))  9.    . 

» 


28 

8.75 

3 

73-7 

29 

8.6 

4 

16.0 

30 

8.55 

5 

70.2 

31 

8.35 

7 

15.0 

32 

8.1 

8 

14-3 

8 

70.8 

33 

8.2 

•9 

14.4 

34 

7.6 

13 

12.4 

13 

62.7 

4796 


0.71   I 

0.74 

0.724 

0.74  I 
0.715' 
0.719, 

0.73    .  — 
0.75  I   — 

0.7171*4  710 


4719 


'5023 


I2.c6    j        0.584 
"■5  0.570 

0.587 
*  0.595 


1 1.2 


10.6 


*  Average   =   0.584   kilogrammeters. 


Influence  of  mechanical  work  during  pasting.  —  The  dog  having 
lost  about  20  %  of  its  weight  after  13  days'  fasting,  performed  the  same 
mechanical  work  with  an  average  expendittire  of  energy  of  0.584  kilogram- 


(i)  Term  used  by  Rubber  to  express  tht  loss  of  energy  pscuUar  to  certain  foodstuffs 
caused  by  the  changes  they  undergo  in  the  organism.  (See  B.  1914,  p.  435,  Zuntz,  N.  Expe- 
riments and  Points  of  View  in  the  Study  of  Animal  Metabolism  with  the  Aid  of  the  Respiratory 
Apparatus.  {Ed.) 
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meters  (see  Table  II).  If  the  results  obtained  during  fasting  are  compared 
with  those  obtained  when  the  animal  is  in  the  best  nutritive  condition  (see 
Table  I)  it  is  seen  that,  to  accomplish  the  same  amount  of  work,  the  same 
expenditure  of  energy  is  required  in  both  cases,  in  spite  of  the  fact  that, 
in  the  first,  the  dog  has  lost  20  %  of  its  weight. 

Conclusion.  —  To  move  i  kilogram  of  body  substance  i  meter  through 
space  the  animal  requires  a  constant  expenditure  of  energy  (0.580  kilogram- 
meter  on  the  average),  independent  of  its  weight  and  of  the  specific  dynamic 
action  of  the  foods  ingested.  Only  an  abundant  supply  of  glucose  reduces 
slightly  this  expenditure. 

315  -  The  Effect  ot  High  Temperature  on  the  Nutritive  Value  of  Foods.  —  HoGA^^ 

Albert  G.,  in  The  Journal  of  Biolvgical  Chcmislry,  Vol.  XXX,  No.  i,  pp.  115-123  -f- 
9  diagrams.     Ealtiinore,  May,  1917. 

The  experiments  described  were  made  on  rats  in  the  Department  of 
Chemistn,^  of  the  Kansas  Agricultural  Experiment  Station,  Manhattan. 

In  a  previous  paper  {Journal  of  Biological  CJumistry,  Vol.  XXVII, 
p.  193, 1916)  the  author  showed  that  young  rats  are  unable  to  grow  on  a  diet 
that  has  been  subjected  to  high  temperatures.  Many  investigators  believe 
the  so-called  accessories  to  be  destroyed  by  exposure  to  heat.  In  order 
to  verify  this  hypothesis  the  author  undertook  new  experiments,  using  as 
food  maize  and  a  mixture  of  maize  and  white  of  egg,  one  or  both  of  which 
had  been  heated  in  the  autoclave  for  6  hours  under  a  30  lbs.  pressure.  It 
was  found  that  heat  had  little  or  no  effect  on  the  white  of  egg,  but  that 
each  time  the  maize  w^as  heated  the  diet  became  inadequate  in  some  res- 
pect. To  ascertain  whether  the  protein  had  been  changed,  a  relatively 
pure  protein  —  white  of  egg  —  was  heated  in  the  autoclave  for  6  hours  at 
a  30  lbs.  pressure.  This  protein  was  carefully  dried  and  mixed  with  pro- 
tein-free milk,  butter,  starch  and  agar  in  such  proportions  that  the  protein 
formed  about  9  %  of  the  ration.  In  further  experiments,  for  the  white  of 
egg  was  substituted  unheated  casein  (control)  and  casein  heated  in  the  au- 
toclave for  2  hours  under  a  pressure  varying  from  15  to  45  lbs.  It  was  seen 
that  the  action  of  heat  caused  no  essential  modification  of  the  food  value 
of  either  the  white  of  egg  or  the  casein. 

The  author  concludes  that^heating  such  as  carried  out  in  his  experi- 
ments does  not  materially  decrease  the  food  value  of  proteins.  The  hypo- 
thesis that  one  or  more  of  the  so-called  food  accessories  may  be  injured  by 
high  temperatures  seems  justified. 

316  -  The  Supplementary  Dietary  Relationship  between  Leaf  and  Seed  as  Contrasted 
with  Combinations  of  Seed  with  Seed.  —  McCoLLUM,  e.  v.,  Simmonds,n.  and  pitz, 

W.,  inThc  Journal  or  Biological  Chemistry,  Vol.  XXX,  No.  i,  pp.  13-32  -f  14  diagrams. 
Baltimore,  May,  191 7. 

At  the  Agricultural  Station  of  Wisconsin,  Madison,  the  authors  had 
previously  carried  out  a  series  of  preliminary  feeding  experiments  with  a 
number  of  natural  foods  of  one  variety  completed  by  the  addition  of  one 
or  more  isolated  and  chemically  pure  dietary  factors  (protein,  mixture  of 
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inorganic  salts,  fat-soluble  A,  water-soluble  E*).    In  this  way  they  studied 
wheat  (i)  maize  (2),  rice  (3),  oat  kernels  (4)  and  white  beans  (5). 

With  the  exception  of  polished  rice  and  beans  these  seeds  resemble  each 
other  closely  in  their  dietary  properties :  —  a)  the  proteins  are  of  relatively, 

Spoor  quality  furnishing  certain  essential  amino-acids  in  amounts  below 
,  the  optimum  ;  b)  the  content  and  composition  of  the  inorganic  portion  of 
each  seed  are  of  a  character  which  cannot  induce  normal  growlh  and  must 
!  be  corrected  by  certain  salt  additions  ;  c)  the  content  of  the  fat-soluble  A 
i  is  inadequate  to  supply  the  needs  of  a  growing  animal  over  a  prolonged  pe- 
jriod.  Unpolished  rice  closely  resembles  the  other  seeds  mentioned  above, 
j  but  polished  rice,  which  has  lost  both  its  bran  la^'er  and  its  germ,  is  deficient, 
1  not  only  in  the  above-mentioned  factors,  but  also  in  water-soluble  B.  The 
I  common  bean  differs  from  the  other  seeds  particularly  in  the  poor  quality  of 
I  its  proteins.  These  contain  but  little  of  one  or  more  of  the  essential  amino- 
I  acids,  so  that  beans  should  always  be  combined  with  other  natural  foods 
capable  of  supplying  the  proteins  which  supplement  this  deficienc}^ 

In  the  paper  under  review  the  authors  give  data  obtained  recently 
which  clearly  show  the  general  lines  along  which  successful  nutrition  may 
be  obtained  when  the  diet  is  purely  vegetarian.  Their  experiments,  which 
have  lasted  over  10  years,  carried  out  with  rats  and  pigs,  con\dnced  them 
that  these  two  species  have  essentially  the  same  food  requirements.  Nei- 
ther species  can  grow  satisfactorily  when  restricted  to  one  of  the  cereal  grains  ; 
as  regards  growth  and  reproduction  both  respond  in  the  same  way  to  spe- 
cific modifications  of  a  diet  thus  restricted.  In  the  experiments  describ- 
ed, made  with  rats,  it  was  found  impossible  to*make  up  a  ralion  derived 
solely  from  the  seeds  of  plants  capable  of  giving  normal  nutrition  during  the 
growing  period,  even  though  two  to  five  seeds  of  widely  different  varieties 
were  employed.  When  the  animals  were  put  on  a  simple  and  unvaried  diet 
of  a  mixture  of  leaves  (alfalfa)  and  seeds,  very  different  results  were  ob- 
tained. 

It  was  impossible  to  secure  appreciable  growth  with  the  following  mix- 
tures of  seeds  with  salt-free  water. 

i)  maize  go,  flaxseed  oil  meal  10  ; 

2)  wheat  20,  maize  20,  rolled  oats  20,  hemp  seed  20,  mi^'et  seed  20  ; 


P  (i)  Hart,  E.  B.,  McCollum,  E.  V.,  Steenbock,  H.  and  Htjmprhrey,  G.  C.  ,  Wisconsin 
Agricultural  Experiment  Station  Research  Bulletin  17,  1911  ;  Hart  and  McCollum, 
\  Journal  Of  Biological  Chemistry,  Vol.  XIX,  p.  373,  1914;  Hart,  E.  B.  ,  Miller,  W.  S.  and 
McCollum,  E.  V.,j6frf.,  Vol.  XXV,-p.  239,  I9i6;#cCollum,  E.  V.,SiMMONDS,N.,and  Pitz, 
W.  ibid..  Vol.  XXVIII,  p.  211,  1916-1917.  —  (2)  Hart  and  McCollum,  Journal  of  Biolo- 
gical  Chemistry,  Vol.  XIX,  p.  373,  1914 ;  McCollum,  [Simmonds  and  Pitz,  ibid., 
1  Vol.  XXVIII,  p.  153,  1916-1917.  —  (3)  McCollum, E.V.  and  Davis,  M.,/oMf«aZo/ Sjo/o- 
%ical  Chemistry,  Vol.  XXIII,  p.  181, 1915.  —  (4)  McCollum,  Simmonds  and  Pitz,  Journal  of 
Biological  Chemistry,  Vol.  XXIX,  p.  341,  1907.  —  (5)  McCollum,  Simmonds  and  Pitz,. 
Journal  of  Biological  Chemistry,  Vol.  XXIX,  p.  521,  1917- 

See  also  B.  March,  1915,  No.  296.  [Ed.) 

*  For  the  explanation  of  these  terms  see  R.  Jan.,  1918,  No.  2.  {Ed.) 
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3)  wheat  25,  maize  25,  rolled  oats  25,  hemp  seed  25  ; 

4)  wheat  33,  maize  33,  rolled  oats  33. 

These  rations  represent  two  distinct  types  ;  rations  i  and  2  promote 
good  growth  if  suitable  inorganic  salts  are  added,  but  not  otherwise  ;  ra- 
tion 3,  after  a  period  of  suspende  growth,  responds  less  well  to  the  addition 
of  salts  in  its  effects  than  the  two  preceding  rations  ;  ration  4  does  not  sup- 
port growth.  This  shows  that  rations  i  and  2  contain  a  sufficient  quantity 
of  the  factors  fat -soluble  A  and  water-soluble  B,  as  well  as  proteins  of  ade- 
quate quality  and  enough  assimilable  energy  as  carbohydrate  and  fat. 
The  preceding  experiments  (described  above)  showed  that  maize,  wheat  and 
oats  contained  an  insufficient  amount  of  the  fat-soluble  A,  and  it  is,  there- 
fore, evident  that  flaxseed  meal  and  millet  seed  contain  a  much  greater 


Inorganic  constituents  of  vegetable  foodstuffs  {per  cent.) 


Vegetable 


Ash             K 

Na       •      Ca 

Mg 

P 

Alfalfa  hay  .  . 
Rape  green  .  . 
Red  Clover  .  - 
Rhubarb  .  .  . 
Spinach.  .  .  . 
Cabbage  heart . 


Hulled  rice 

Maize. 

Wheat 

Oatmeal 

Beans 

Cottonseed  meal  (extracted  with 

solvents) 

I/inseed    meal    (extracted     with 

solvents) 


Potato  .  .  . 
Sweet  potato 
Beet  .... 
Turnip  .    .    . 


Oranges. 
Apples  . 
Plums  . 
Raisins  . 
Figs  .    . 


Leaf 


Seed 


T liber  or  root. 


Fruit 


a 


7.38 

1.64 

O.OI 

2.14 

0.22 

0'34 

8.08 

2.23 

0.23 

1.26 

0,18 

0.40 

6.86 

1.84 

O.IO 

1.71 

0.45 

0.29 

14.49 

7.14 

0.55 

1.04 

0.93 

16.48 

2.27 

4-32 

1.40 

0.63 

0.74 

10.85 

2.5^ 

0.80 

1.66 

0.23 

0.71 

0  39 

0.07 

0.016 

0.009 

0.026 

0.09 

1-55 

0.32 

0.05 

O.OI 

0.12 

033 

2.08 

0.50 

0.02 

0.04 

0.14 

0.40 

1.83 

0.36 

0.06 

O.OI 

0.09 

0.38 

363 

1-25 

0.03 

C.I3 

0.16 

0.61 

7.48 

1.85 

0.23 

0.68 

1-50 

5-84 

1. 18 

0.07 

0.35 

0.55 

0.80 

379 

I. go 

0.08 

0,07 

O.II 

0.28 

3-07 

1.28 

0.15 

0.22 

0,06 

0.14 

5.9| 
8or 

1 

0.S4 

2.16 

0.25 

O.OI 

0.25 

3.02 

0.S8 

0.60 

0.18 

0.44 

3.08 

0.93 

0.31 

0.54 

0.15 

0.15 

1.44 

0.43 

0.28 

0.04 

0.07 

0.08 

2.08 

1.20 

0.03 

0.06 

0.06 

0.12 

2.86 

1. 10 

0.16 

0  10 

O.IO 

0.22 

2.92 

1-35 

0.05 

0.23 

O.IO 

o.i5 

0.29 
0.61 
0.26 

0.77 

I  04 

085 


0.0004 

0.045 

0.06 

O.IO 

0.06 
0.003 
o  04 


0.T3 
0.39 

0.29 
0.40 


0.07 

0.007 

0.14 

0.06 
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amount  of  this  dietary  factor.  This  is  confirmed  b}'  the  results  obtained 
with  ration  3  which  contains  neither  flaxseed  meal  nor  millet  seed.  Ration 
4  is  deficient,  not  only  in  the   fat-soliible  A,  but  also  in  salts. 

It  is  diflcuU,  if  not  impossible,  to  obtain  even  moderate  growth  over  an 
extended  period  on  a  diet  restricted  to  the  seeds  of  plants.  Since  the  water- 
sojuble  B  is  abundant  in  all  the  seeds,  and  the  fat-soluble  A  present  in  large 
quantities  in  some  of  them,  the  failure  of  the  seeds  to  promote  growth  must 
be  attributed  to  the  composition  of  their  inorganic  fraction.  Of  the  seven 
seeds  most  important  for  human  nutrition  and  animal  production  (rice, 
maize,  wheat,  oats,  beans,  cotton,  flax)  only  cottonseed  and  flaxseed  have 
a  high  inorganic  content,  and  in  all  of  them,  as  whit  seeds  in  general,  the 
ash  is  ver}^  poor  in  sodium,  calcium  and  chlorine. 

The  following  data  are  taken  from  the  paper  by  E.  B.  FoRBEs,  Ohio 
Agricultural  Experiment  Station  Bidletin  207,  1909. 

The  leaf  and  seed  rations  used  to  ascertain  how  far  leaves  can  supple- 
ment the  deficiencies  of  the  seeds  were  : — 
5)'  rolled  oats  50,  alfalfa  50  ; 

6)  rolled  oats  60,  alfalfa  40  ;       • 

7)  rolled  oats  70,  alfalfa  30  ; 

8)  wheat  60,  alfalfa  40  ; 

9)  wheat  70,  alfalfa  30  ; 

10)  maize  60,  alfalfa  40  ; 

11)  maize  70,  alfalfa  30  ; 

12)  maize  80,  alfalfa  20  ; 

13)  maize  90,  alfalfa  10  ; 

14)  peas  60,  alfalfa  40. 

The  results  obtained  led  to  the  following  conclusions  : — 
The  leaf  is  distinctly  different  from  the  seed  in  its  dietary  properties  in 
two  respects  :  —  its  total  inorgahic  content  is  very  high,  and  it  is  especially 
rich  ill  both  sodium  and  calcium,  both  of  which  are  deficient  in  the  seeds  gener- 
ally. In  addition  the  leaf  is  several  times  richer  in  fat-soluble  A  than  are 
wheat,  oat  and  maize  kernels.  Certain  seeds  contain  this  substance  to 
nearly  the  same  extent  as  the  leaf  ;  heiiip  seed  is  distinctly  superior  in  this 
respect  to  the  seeds  just  mentioned,  and  flaxseed  and  millet  seed  are  still 
richer  than  hemp  seed.  The  fat-soluble  A  content  is  highest  im  the  smallest 
seeds,  probably  beca?use  of  the  relatively  large  proportion  of  germ  contained 
in  them.    • 

317  -   Indian  Cattle  CenSUa.  —  The  a  vicultiirLU  Jounv:.!  of  Indw,  Vol.  XII,  Part  IV,  p.  676, 
Pusa,  October,  191 7. 

The  following  figures,  recently  pubhshed  by  the  Director  of  Slatistics 
of  India  are  based  on  cattle  censuses  which  are  taken  annually  in  some 
provinces  and  qui nquenni ally  in  others.  It  is  stated  that  a  general  census 
for  all  provinces  will  be  taken  during  the  5'ear  1919-1920. 

The  total  number  of  cattle  in  British  India  is  147336000.  Of  this, 
bulls  and  bullocks  account  for  48  664  710,  cows  for  J^y  481  273,  buffaloes 
for  19  025  079,  and  young  stock  for  42  184  790.  The  following  are  the  pro- 
vincial figures  : — 
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United  Provinces  31  741  000 
Bengal 25324000 


22  %  of  total 
17  % 


Madras  .... 
Bihar  and  Orissa 
Punjab  .  .•  .  . 
Central  Provin- 
ces and  Berar 
Bombay  and  Sind 


21  761  000 
20  119  000 
15  489  000 

II  857  000 
9  677  000 


Tc  0/ 
■■■o    /O 

T  I  f  / 
^-4    /o 


8% 
7% 


Burma  ..... 
Assam    .    .    .    .    . 
Northwest  Front- 
ier Province.    . 
Ajmer-Merwara   . 

Dehli. 

Coorg    

Manpur 


5  882  000 
3  576  000 

I  271  000 
351  000 

•  148000 

134  000 

6  000 


6  %  of  total 


The  number  of  cattle  per  100.  acres  of  cropped  area  ranges  between 
32  in  Bombay  and  Sind  and  100  in  Bengal,  while  the  number  per  100  of 
population  ranges  between  36  in  Dehli  and  95  in  the  Manpur  Pargana. 
The  average  for  British  India  as  a  whole  is  65  per  100  acres  of  cropped 
area  and  61  per  100  of  population. 

The  number  of  sheep  is  given  at  23  015  836,  of  which  Madras  possesses 
10  765  543  and  the  Punjab  4  676  9899.  The  number  of  goats  was  33  338  487, 
horses  and  ponies,  i  653  379,  and  mules  and  donkeys,  i  512  205. 

The  statistics  relating  to  sheep,  goats,  horses,  and  ponies,  and  mules 
and  donkeys,  exclude  Bengal,  from  which  no  returns  regarding  these  ani- 
mals are  at  present  received. 

318  -  Herd  Books  of  the  Argentine  Rural  Society  (i).  —  de  .\nchorena  j.,  in  the  Analcs 

dc  la  Sociedad  Rural  Ar-^cntina,  Ye^r  1,11,  Vol.  1,1,  pp.  642-644.  Bueno?    Aj-rcS;     October 
1917. 

The  appended  tables  give  a  summary  of  the  entries  in  the  herd  books  of 
the  Argentine  Rural  Society  for  the  last  year  (October  i,  1916-Septem- 
ber  1917)  and  .since  their  foundation.  All  pure  breeds  of  cattle,  horses, 
asses,  sheep  and  pigs,  whether  produced  in  or  imported  into  the  Argentine, 
are  included. 

A.  —  Argentine  Herd  Book. 


Entries  from  October  i,  1916 
to  September  30,  1917 


Breeds. 


Imported  Animals    born 

animals  in  the    country 


Total 


Males   i  Females     Males    1  Females 


Entvits  since 
foundation  . 


Imported  and 
home-bred   animals 


Males 


Females       Total 


Shorthorn    .... 

Hereford 

Aberdeen  Angus .  . 
Red  Shorthorn  .  . 
Red   Polled.    .    .    . 

Devon   

Jersey 

Flemish 

Totals 


63S 

79 

4671 

4542 

9930 

1 

50  640 

! 
33«23 

16 

725 

800 

I  541 

9  354 

II  544 

42 

23 

492 

458 

I  015 

4  543 

•4  806 

I 

6. 

5 

12 

145 

201 

— 

12 

13 

25 

III 

125 

5 

3 

8 

20 

23 

9 

8 

17 

44 

51 

— 

33 

22 

55 

167 

487 

«97 

10% 

5  953 

S851 

17  603 

SS0S4 

70  410 

103  763 

20  948 

9  349 

34^ 
236 

43 

95 

654 


135  434 


(i)  See  R.  FebiTiary,  i9i6,No.  202.     {Ed.^ 
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B.  Argentine  Stud  Book. 


Breeds 

Entries  from  October  i,  1916 
to  September  30,  1917 

Entries  since 
foundation 

Males 

i 

Females      ' 

Total 

Males 

Females 

Total 

Percheron 

• 

Clydesdale 

Shire 

Hackney • 

Yorkshire 

Anglo-Norman.    .    .    . 
Suffolk-Punch  .    .    .    • 

Boulonnais 

Hunter 

Orloff •    • 

Polo-Pony 

Belgian 

Shetland-Pony     .    .    ■ 
American-trotting  . 

Oldenburg 

Holstein 

285 
129 
118 
123 
25 

ID 

9 

8 

9 
6 

2 

383 
199 

165 

120 

27 

21 

4 

4 

22 

7 
3 

I 
2 

668 
328 

283 

243 

52 

31 
13 
12 

31 

13 
3 

2 
I 
2 

2605 

1975 

I  721 

1923 

287 

192 

190 

152 

62- 

87 

66 
21 

-    10 

7 
10 

10 

5878 
4  890 

3364 

2  804 

731 
671 

523 

197 
173 

no 
86 

73 
24 
23 
16 

13 

8483 
6865 

5085 

4  727 
I  oiS 

863 

713 

349 

235 

197 

152 

94 

34 

30 

26 

23 

Totals  .    .    . 

IS4 

958 

1  «8S 

9  318 

19  5^6 

38  894 

1 

C.  —  Argentine  Ass  Book. 


• 

Breeds 

Entries  from  October  i,  1916 
to  September  30,  1917 

Males 

Females 

Total 

Poitcu       •    • 

26 

23 

92 
69 

118 

Ausetai  a      •    ■ 

92 

Total   .    .    . 

49 

i«i 

21* 
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D..  —  Argentine  Flock  Book. 


•                                   • 

Entries  from  October  i.  1016 

Total  bresding  animals 

. 

entered  in  the  final  register 

to  September  30,  19 17 

and  preliminary  to  tlie  same  period 

Breeds 

Imported 
animals 

Homebred 
animals 

Males     Females 

i 

Prelimi- 
nary re- 
gister. 

Females 

Fiual 

Preli- 
minary 

Females 

Total 

Males 

Females 

Males    Females 

i 

Lincoln 

702 

50 

1     . 
I  495      I  694 

I  016 

2927 

• 
8858 

9  745 

21  530 

Argentine  Merino    . 

4 

9 

486         423 

I  317 

8155 

4472 

Shropshire  Down 

24 

13            13 

18 

71 

342          152         365 

Hampshire  Down    . 

5 

66           87 

29 

124 

367         211          702 

Oxford  Dowji   .    .    . 

18 

3 

85           89 

306 

84 

326      I  033!     I  443 

Romney  Marsh     . 

44 

193  '       253 

86 

1        175 

847:        394 

I  416 

Border  Leicester  .    . 

34           32 

39 

180 

— 

219 

Dixley 

3             3 

3 

3 

6 

Corriedale 

■ 

1 

!        I 
1 

50 

51 

Total  .    .    . 

795 

59 

2  375     ^634 

%455 

1 

4  T41 

14  078 

11  585 

30  404 

R.  —  Argentine  Swine  Book. 


Entries  from  October  i,  1916 
to  September  30,  1917 

Entries  since 
foundation 

1 
Males       j  ■    Females 

Total 

Males 

1 

Females 

Total 

• 

Berkshire 

679 

1S3 

88 

102 

22 

961 

134 
159 
122 

•    3'. 

I  640 

257 
244 

230 

52 

4895 

I  511 
170 

I  274 

1              "' 
43 

1                4 

6247 

2023 
301 

I  400 

71 
134 

% 

6 

II  142 

3  334 
471 

2674 

129 

,       245 

lOI 

10 

Midde    White    York- 
shire   

Tamworth 

Large  Black. 
Duroc- Jersey 
Poland-China  ' 
Large  White 
Hampshire  . 

.    .    . 

Tota 

I  .    .    . 

1  017 

1  406 

%  4%3 

8  06S 

10  S59 

18  3S5 

I 

i 


319  -  The  Stud  Beef  Cattle  Breeders'  Association  of  Austialia.  -- T/?e  Pastoral  Review, 

Vol.  XXVII.  Xu.  10,  p    1)33.  Melbourne,  (Jctober  16,  1917. 

The  movement  initiated  in  Sydney  about  three  months  ago  in  the  direc- 
tion of  forming  a  stud  beef  cattle  breeders'  association  received  official  en- 
dorsement when  the  members  of  the  Stud  Beef  Cattle  Breeders'  Association 
of  Australia  met  in  general  meeting  to  consider  and  adopt  the  rules  and  re- 
gulations drawn  up  by  the  provisional  council. 

The  future  value  of  the  organisation  in  fostering  pure  cattle  breeding 
was  generally  recognized,  as  well  as  the  fact  that  the  opportunities  of  doing 
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valuable  work  in  this  direction  in  Australia  are  boundless.  The  men  who 
have  been  elected  to  manage  this  new  Association  are  well-known  and  suc- 
cessful breeders  from  the  various  vStates  of  the  Commonwealth  and  are 
fully  competent  to  make  it  an  unqualified  success. 

3-0  -  On  the  Use  of  Certain  Marine  Algae  for  Feeding  Horses.  —  adri.\n.  in  Comptcs  horses 

i-cndiis  lies  Seances  dcV  Academie  dcs  Sciences,  Vol.  CEXVI.Xo.  i,  pp.  54-56.  Paris,  January' 
7,  1918. 

The  author,  having  been  offered  a  product  obtained  from  Ivaminarias  to 
be  used  for  waterproofing  cloths,  noticed  that  the  composition  of  the  treated 
seaweed  resembled  that  of  oats,  as  is  shown  by  the  appended  figures: — 


Ivaminarias  treated  Oats 


Water 

Carbohydrates       ■    . 
Nitrogenons  matter 

Cellulose 

Ash 


14.40  % 
52.90 

17-30 

11.50 

3-90 


12.55  % 
66.80 
9.10 

8.^5 
3.10 


The  author  tried  the  product  on  2  lots  of  3  horses  suffering  from  lym- 
phangitis ;  one  lot,  used  as  control,  was  given  the  "ordinary  feed  of  oats, 
hay,  straw,  while  for  the  second  the  seaweed  replaced  the  oats. 

After  days  24,  it  was  foundthat  the  horses  fedonseaweed  hadincreased 
in  weight  by  6  %,  while  their  general  condition  was  nnich  improved,  and  the 
lymphangitis  had  disappeared,  though  still  persisting  in  the  fiirst  lot.  This 
action  on  the  disease,  if  it  is  confirmed,  might  possibly  be  due  (according 
to  MM.  IvAPiQUE'and  LEGENDRE  of  the  Muse  um,  who  were  consulted  on  this 
question)  to  the  traces  of  organic  iodine  in  the  algae. 

One  certain  result  was  obtained  : —  horses  had  eaten,  digested  and 
assimilated  the  new  food  replacing  cats. 

A  further  experiment  was  tried  with  2  lots  of  20  cavalry  horses  ;  the 
first  lot  were  fed  normally,  while  the  second  received  i  kg.  of  alimentary 
seaweed  replacing   i  kg.  of  oats. 

The  experiment,  which  lasted  2  months,  confirmed  the  previotts  one  ; 
the  horses  fed  on  the  seaweed  had  put  on  13  ^kg.  by  the  end  of  the  trial, 
while  the  control  horses  had  barely  gained  2  kg. 

The  author  considers  0.750  kg.  of  alimentary  seaweed  to  be  equivalent 
to   E  kg.  of  oats. 

The  experiment  is  all  the  more  interesting  since  lyaminarias  are  abun- 
dant on  the  coast  of  Brittany.  The  author  discusses  1heir  use  in  human 
nutrition,  as  regards  which  very  interesting  results  have   been    obtained. 

321  -  Relation  between  the  Weight  of  the  Carcass  and  that  of  the  Meat  in  Beef 
Cattle.  — ■  Dechambre,  in  Compfes  rendus  des  Seances  de  I' Academie  d\is,riculture  de 
France,  Vol.  IV, No.  i,  pp.  25-28.  Paris,  January  9,  i/)i8. 

The  meat  obtained  from  an  animal  is  equal  to  the  dift'er.mce  between 
the  net  weight  and  the  total  weight  of  the  bones,  suet,  etc.     The   most 
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important  of  these  factors  is  the  carcass,  a  knowledge  of  which  would 
form  a  sound  basis^^for  the  selection  of  slaughter  breeds. 

The  relation  between  the  weight  of  the  carcass  and  that  of  the  meat  is 
influenced  by  many  factors,  such  as  age,  sex,  breed,  maturity,  and,  above 
all,  the  condition  of  the  animal  i)roduced  by  the  degree  of  fattening.  The 
author's  experinit-nts  to  determine  this  relation  were  carried  out  with  a 
large  number  of  animals,  representing  a  total  weight  of  meat  of  51  031  lbs. 
in  quarters  containing  9788  lbs.  of  bone.  The  average  ratio  of  bone  to 
meat  is,  therefore,  19.18  %.  The  extent  of  fattening  greatly  influences  this 
ratio.  It  is  usually  expressed  by  the  yield  per  cent,  in  meat,  which  is  the 
ratio  between  live  weight  and  the  weight  of  the  quarters.  In  the  meat 
studied  the  extent  of  fattening  is  dependent  on  the  amount  of  suet  removed 
for  preserving.  The  author,  therefore,  determined  this  amount  and  cal- 
culated its  ratio  to  the  weight  of  the  quarters.  When  this  ratio  is  compared 
with  that  between  the  bone  and  meat,  it  is  seen  that  the  figures  vary  in- 
versel}^ : —  the  fatter  the  animal  the  lower  the  proportion   of  bone. 

The  author's  conclusions  are  : — i)  in  medium-fat  and  fat  cattle,  which 
generally  give  a  net  yield  of  meat  varying  between  55  and  58  %,  the  ratio 
between  bone  and  meat  is  between  t6  and  18  %  ;  2)  in  animals  in  good  con- 
dition, yielding  50  to  52  %,  the  ratio  is,  on  an  average,  20  %  ;  3)  in  animals 
yielding  less  than  50  %  (47  to  49  %),  the  ratio  rises  to  22  %,  or  a  little  more 
(22.63  %).  though  still  below  the  25  %  generally  admitted  in  the  meat 
trade. 

322  -  A  Statistical  Study  of  Body  Weights ;  Gains  and  Measurements  of  Steers  During 

the  Fattening  Period.  —  Severson,  B.  O.  and  Gerlaxgh,  p.,  in  the  journal  of  Ac;riciil- 
tural  Research,  Vo'..  XI,  Xo.  8,  pp.  383-394  -f-  Plates  38-39.  Washingt^yn,  D.C.,  Xov.  191 7. 

During  the  winter  months  of  1914-1915,  1915-1916,  and  1916-1917, 
a  series  of  body  measurements  of  steers  were  made  at  the  Pennsylvania 
Experiment  Station,  at  the  beginning  and  close  of  feeding  experiments, 
for  three  consecutive  years,  with  the  purpose  of  determining  the  average 
body  measurements  of  2-year-old  steers  at  the  beginning  and  close  of  the 
fattening  period  and  the  relationship  of  other  definite  body  measurements 
to  each  other,  and  to  note  those  measurements  that  could  be  used  in  se- 
lection as  a  means  of  reducing  the  experimental  error  in  feeding  experi- 
ments and  a  study  of  variation  in  the  measurements  themselves.  Another 
object  was  to  find  out  the  correlation  of  gains  to  initial  body  measiue- 
ments  and  to  changes  in  body  dimensions. 

All  measurements  taken  on  a  total  of  216  animals  divided  into  seven 
lots  each  year  are  indicated  in  Table  I.  These  steers  were  relatively  uni- 
form as  feeders,  varying  in  market  grades  from  "  fair  "  to  "  choice  ",the 
majority  being  "  good  "  feeders  ;  92  were  Hereford  grades,  84  Shorthorn 
grades,  18  Abeerdeen  Angus  grades,  7  Shorthorn  X  Hereford  crosses, 
3  Shorthorn  X  Aberdeen-Augus  crosses,  and  3  Hereford  X  Aberdeen- 
Angus  crosses.  In  no  case  did  a  steer  fail  to  sh^w  some  infusion  of  im- 
proved beef  blood.  The  average  initial  weight  of  the  216  steers  was  900.112 
pounds- with  700  and  1300  pounds  as  extremes.     The  steers  were  as  imi- 
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form  in  quality,  weight,  and  condition  as  would  ordinarily  be  obtained 
for  feeding  purposes.  Each  year  60  steers  were  divided  into  five  lots  of 
12  each  selected  with  as  much  care  for  uniformity  of  weight,  breeding, 
condition  and  quality  as  possible.  The  feeding  of  these  various  lots  was 
done  with  rations  affording  very  nearly  the  same  opportunity  for  gains  in 
live  weight  and  condition  of  flesh  for  marketing. 

Table  I  includes  all  record  for  the  three  years,  while  the  correlation 
tables  include  the  data  during  the  first  two  years.  All  bcdy  measurements 
except  circumferences  were  made  whith  the  steel  caliper  ;  all  circum- 
ferences were  measured  with  a  steel  tape  graduated  in  inches.  The  pro- 
bability of  error  in  measurements  is  a  factor  not  considered,  thus  necessitat- 
ing a  larger  number  of  measurements  to  reduce  the  probable  error. 

Table   I.  —  Average  initial  and  final   measurements    oj  2-year-old  steers 
fattened  for  market  during  a  14.0-day  feeding  period. 


Measurement 


Initial  measurement. 
Number 


;of  steers 


Average 


Final  measurement. 


Number 

of  steers!      ^^^'^^^ 

i 


Difference 

in 

measure- 
ments 


Weight 


Width  of  head 

Length  of  head 

Length  of  neck 

Width  of  shovilders  .... 
Width  of  front  flank      ... 

Width  of  paunch 

Width  of  rear  flank  .... 
Width  of  loin  ........ 

Width  of  hips 

Width  af  thurls  (Hip    joint) 

Buttock  to  hi]>        

Depch  of  chest 

Shoulder  point  to  ground 

Chest  to  ground 

Hind  flank  to  ground    .    .    . 

Hock  to  ground 

Withers  to  ground 

Hips  to  ground 

Shoulder  to  buttock  .... 
Circumference  of  chest  .  .  . 
Circumference  of  paunch  .  . 
Circumference  of  hind  flank 
Circumference  of  muzzle  .    . 


216 


214 

214 

103 

214 
214 
214 

154 
209 

202 
209 
214 

154 

214 

214 

214   j 

142 

214 

202 

214 

214 

214 

214 

141 


Pounds 

900.112 

Inches 

8.832 
19.4II 
19.163 
16.412 
16.378 
23.612 

19.527 
13-984 
17.662 
17.204 
18,366 
26.730 

33-033 
22.876 
29.128 
20.795 
49. 224 

50-855 
53-763 
73-014 
80.256 

71-364 
17.198 


! 
216 

'■    216 

216 

72 

215 

216 

216 

216 

210 

216  i 

,  215 

216 

1  215 

216 

216 

216 

204 

216 

214 

216 

216 

216 

216 

143 

I       Pounds 

I.18S.398 

Inches 

9.II2 
ig.892 
20.990 
18.459 
18.358 
26.101 
22.744 
15-958 
19-254 
18.533 
19.622. 
27.789 

34-311 
24.013 
30.202 
20.914 
53-870 
52.411 
57.988 

77694 
88.301 

78.685 

17-930 


Percentage 
increase 

! 
i 


Pounds 
288.286  J      32.02 


Inches 

0.280 

0.481 
1.827 
2.047 
1,980 
2.489 
3-217 
1-974 
1.592 
1.329 
1.256 

I  059 
1.278 
0.237 
1.074 
0.119 
4.646 

1-556 
4225 
4.680 
8.045 
7.321 
0.832 


3.16 
2.48 

y-53 

X2.42 

12.08 

10.54 

16.42 

14. II 

9.01 

7.72 
6.83 
3-96 

3-86 
1.03 
3-68 
0-57 
9-43 
305 
1.85 
6.40 
10.02 
10.25 
4.83 


These  216  steers  gained  at  the  rate  of  2.058  pounds  daily  for  140  days. 
The  following  average  initial  measurements    show  a  marked  simi- 
larity :  the  length  of  head,  lenght  of  neck,  and  width  of  rear  flank,  which 
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vary  frcm  19.163  to  19.527  inches  ;  the  width  of  shoulder  and  front  flank 
differ  by  onh^  0.034  inch  >  the  hips  and  thurls  (hip  joint)  in  width  are  17.682 
inches  and  17.204  inches,  respectively  ;  and  circumference  of  the  body  in 
the  region  of  the  chest  and  hind  flank  are  73.014  and  71.364  inches  respec- 
tively. The  heioht  at  the  withers  of  a  '  fef  der  "  steer  is  1.631  less  than  the 
height  at  the  hips.  The  length  of  body  from  shoulder  point  to  buttock  is 
only  2.098  inches  greater  than  the  greatest  height  at  the  hips. 

The  average  measurements  at  the  conclusion  of  the  fattening  period 
show  similarity  asfollcws  :  Thelenghtof  head,  width  of  hips,  and  distance 
of  buttock  from  hips  varying  within  0.638  inch  of  each  other  ;  the  width  of 
shoulder,  front  flank,  and  thurls  are  almost  identical  ;  and  the  circum- 
ference of  the  chest  and  hind  flank  are  more  alike  than  their  initial  mea- 
surements. 

The  height  has  increased  more  at  the  withers  than  at  the  hips  ;  thus 
a  2-year-old  steer  changes  his  greatest  height  from  the  hips  to  the  withers 
while .  receiving  market  conditions.  In  circumference  the  increase  was 
greater  for  the  hind  flank  than  for  the  chest  ;  thus  the  greater  circuni- 
ference  of  the  chest  at  the  initial  measurement  becomes  less  than  the  circum- 
ference of  the  hind  flank  in  the  finished  steer.  In  fattening,  the  greatest 
wildth  at  paunch  and  the  greatest  depth  of  body  at  the  ches^  become  more 
nearly  alike,  as  shown  by  a  difference  of  3. 118  inches  at  the  initial  measu- 
rement and  1.688  inches  at  the  concluding  measurement. 

In  all  cases  the  difference  between  the  initial  measurement  and  the 
final  measurement  shows  an  increase  in  dimensions  due  to  depositions  of 
fat,  muscular  development  and  growth.  The  regions  of  the  body  covered 
by  the  greatest  amount  of  nuiscular  development  show  greater  increased 
dimensions  than  those  having  Jess  muscular  covering. 

In  the  regions  where  the  growth  would  show  the  greater  relative  in- 
fluence the  least  changes  take  place  as  shown  in  the  width  of  head,  length 
of  bead,  distance  from  chest  to  ground  and  hock  to  ground.  The  greatest 
increase  in  width  took  place  in  the  hind  flank  rather  than  in  the  paunch, 
where  it  would  seem  natural  to  have  the  greatest  increase  because  of  feed 
capacity  and  condition.  The  thik  layer  of  flesh  and  fat  deposits  in  the 
region  of  the  hind  flank,  together  with  the  distension  of  this  region  of  the 
body  in  a  fattened  steer,  are  responsible  for  the  greater  width  in  this  part 
of  the  body.  The  width  of  loin,  hips,  thurls,  shoulders,  and  front  flank 
shows  changes  in  dimensioiK  caused  mainly  by  increased  condition  of  flesh. 

The  increase  in  height  at  the  withers  of  4.646  inches  is  not  all  due  to 
growth  alone,  a  larger  portion  of  this  increase  being  caused  by  the  flesh  co- 
vering over  the  withers  and  the  deposition  of  fat  in  the  muscular  tissues 
of  the  shoulder  region.  The  fat  deposit  and  muscular  development  causes 
the  shoulder  blade  to  be  held  more  rigidly  ;  thus,  the  body  in  the  chest 
region  rises  between  the  shouldei  blades,  as  indicated  by  the  greater  dis-. 
tance  between  the  withers  and  the  upper  border  of  the  shoulder  bla  de.  The 
greatest  change  in  the  body  measurements  was  the  circumference  of  the 
paunch.  This,  however,  was  proportionately  less  than  the  increase  of  7.321 
inches  in  jircumferencie  of  the  hind  flank.     The  fact  that  the  distance  of 
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chest  to  ground  and  hind  flank  to  ground  did  n6t  show  greater  difference 
was  due  to  lowering  of  the  flanok  by  deposition  of  fat  in  that  region  and  the' 
fat  covering  over  the  region  of  the  chest.     The  region  of  the  bed}'  possessing 
the  most  valuable  eatable  parts  on  the  whole  are    affected  most  in  the 
fattening  process. 

Correlation  Tabi^es.  The  following  table  is  here  presented  as 
illustration  of  the  methods  used  in  obtaining  the  facts  presented  in 
tables  III  and  IV. 


Table  II.  —  Correlation  of  average  daily  gain  of  steers  during  a  feeding 
period  of  120  to  140  days  and  the  weight  at  the  heginning  of  a  feedins!  period. 


Daily 

Initial  weight  per  steer  (pounds) 

■3 

(pounds) 

1300 

1250 

T  200 

1 150 

1  ro<»     1050 

I  000 

950 

900       850       800 

750 

700 

0 

3-2 

3-" 

•  2.8 
2.6 

2.4 
2.2 
2.0 
1.8 

T.6 

1-4 

•  1.2 
1.0 
0.8 

I 

• 

I 

I 
I 

I 

I 

2 

— 

— 
I 

3 
3 

I 

I 

2 
2 

2 

2 

I 

4 

I 

I 
2 

I 

2 

I 

— •          I 

3  I 

2          2 

5          8 

4  7 

4  7 

5  :  .    7 
5   '      3 
4          4 
2          4 

_  —          I 

I 

4 
11 

4 

9 

II 

5 
10 

2 

2 

2 

I 

7 

7 

16 

10 

4 
3 
6 

I 

3 
6 

4 
9 
9 
4 

7 
2 

I 

I 
3 
3 

12 

7 
5 

I 
I 
I 

— 

I 
2 

2 
6 

4 

^   i 
I   i 

i 

! 
1 

11 

47 
3« 
H3 
63 
3S 
33 
2.? 
5 
3 

Totnl 

1 

4    1       3    1 

1 

1«    1       9 

13 

34 

45 

61        3«    i     4«    1     39        IT 

348 

Mean  live  weight pounces  893.93  ±  3.94 

Mean  dailj-  gain do.  1.95  ^      016 

Standard  deviation   of  live  weight do.        106.88  ^  2.777 

Standard  deviation  of  daily  gain   ......     do.  0.446  -^-    .011 


Correlation do. 


0.0364  ±     .036 


The  results  shown  in  table  III  are  based  on  data  collected  on  steers 
during  the  two  winter  periods  of  1914-15  and  1915-16.  All  measurements 
considered  in  this  table  are  initial  measurements,  except  these  that  show 
increases  of  dimensions  at  the  close  of  the  fattening  period  as  compared 
with  the  initial  measurements.  The  coefficient  of  variation  is  shown  to  be 
greatest  on  increases  in  circumference  of  hind  flank,  paunch,  and  chest, 
and  the  increase  in  gains  in  live  weight. 

Tiiese  measurements  all  relate  to  increasefl  dimensions  and  occur  in 
thos  ]')arts  cf  the  body  that  show  relatively  high  percentage  increase  over 
initiril  body  measurements  (Table  I). 

Of  the  initial  measurements  the  greatest  coeflicient  of  variation  is  it. 9 
+^  0.04  per  cent,  for  initial  live  weight.  In  all  the  chesi  nieastirements  Ihe 
coefficients  of  variation  are  relatively  high  ;  Width  at  point  of  shoulder 
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9-3  ih  0-52.-  width  of  fore  flank  10.4  +_  0.6,  depth  of  chest  6.1  +^  0.34,  and 
circumference  of  chest  6.9 +^  0.39.  Likewise  the  mid  and  posterior  regions 
of  the  body  show  variations,  the  rear  flank,  with  a  coeihcient  of  variation 
of  8.7  J;^o.48,circumferenceof  rear  flank  6 +^  0.34,  width  of  loin  75  ^  0.43, 
Avidth  of  thurls  5.9  +_  <^-34.-  circumference  of  patinch  it  +^  0.62  and  distance 
of  hips  to  buttock  5.2  +^  0.29. 

The  measurements  affected  most  by  growth  show  the  least  variations 
and  include  the  distance  of  shoulder  point,  rear  flank,  and  withers  .from  the 
ground,  length  of  head,  and  distance  of  shoulder  point  to  buttock. 

In  general  Table  III  shows  the  greatest  variation  in  those  regions  of 
tht  body  which  change  most  in  a  fattening  steer  and  those  regions  affected 
most  by  deposition  of  fat  and  development  of  muscular  tissue. 


Table  III.    -  Means,  standard  deviations,  and  coefficients  of  variation 

'presented  in  correlation  tables. 


Number 
of 

Measurements 

Mean 

Standard  deviations 

CoeflBcient 
of  variation 

steers 

pounds 

pounds 

Per  ceni 

388 

Average  daily  gain    .    .    . 

I  93  ±  0.016 

0.446  ±  < 

D.OII 

23.1  ±c 

».84 

388 

Initial  live  weight      .    .    . 

893-93  ±  3-94 

106.88 

±- 

2.77 

ii.9± 

•04 

142 

Total  gain  in  live  waight 

288.55  ^  3 

.10 

5-1-77 

±' 

2-19 

19-I  ±  I 

.08 

■ 

Inches 

Inches 

142 

Increase  in  circumference 

* 

. 

• 

of  chest 

8.13  ih 

.10 

1.87 

± 

.074 

23.0  ±  I 

-30 

142 

Width  of  rear  flank .    .    . 

19.25  ± 

.09 

1.69 

± 

.Ob 

8.7  ± 

.48 

142 

Circumference  of  rear  flank 

72.76  it 

■25 

4.40 

1 

•17 

6.0  -1- 

•34 

142 

Height  of  shoulder   point 

3410  ± 

.08 

1-57 

± 

.06 

4-5  ± 

-25 

•    142 

Height  of  rear  flank     .    . 

30.23  ± 

.09 

1.67 

± 

.06 

5-5  ± 

■  31 

142 

Distance,  hip   to   buttock 

18.69  ± 

.05 

-99 

± 

.03 

5-2  ± 

.29 

137 

Width  of  loin 

1396  ± 

.06 

1-05 

4- 

.22 

7-5  ± 

■43 

142 

Circumference  of  chest     . 

69.82  ± 

.22 

3-91 

± 

.01 

6.9  ± 

-39 

142 

Depth  of  chest 

25.77  ± 

.08 

1-59 

± 

.063 

6.1  ± 

.34 

142 

Width  of  fore  flank  .    .    . 

15.02  ± 

.08 

1-57 

± 

.06 

10.4  ± 

.60 

142 

Distance,  chest  to  ground 

22.89  ± 

.06 

1. 18 

-i. 

.04 

•        5-1  T 

.28 

136 

Width  of  thurl 

17-36  ± 

■05 

1.03 

± 

.04 

5-9  ± 

•  34 

142     L,ength  of  head 

19-53  ± 

.04 

.Si 

-4— 

.03 

•4.1  T 

•23 

142     I^ength     of     shoulder     to 

buttock    

55-<36  ± 

•17 

3.02 

± 

2.84 

5.4  ± 

•30 

142 

Increase  in  circumference 

■ 

of  painich 

8.26  + 

.16 

2.96 

± 

.11 

35-8  ±  2 

.02 

142 

Height  of  withers .... 

49.50  ±  1 

.07 

1-95 

T 

-07 

4-9  ± 

-27 

142     Width  at  point  of  shoulder 

16.42  i 

.08 

1-54 

± 

.06 

9-3  ± 

•52 

142 

Circumference  of  paunch. 

81.60  ± 

.56 

10.04 

± 

4.02 

10. 0  ± 

.62 

138 

Increase  in  circumference 

of  rear  flank  ....*. 

7-52  ± 

.20 

3-5^ 

_!_ 

.14 

46.6  ±  1 

■67 

Table  IV,  a  summary  of  the  coefficients  of  correlation,  shows  that  in- 
creases in  body  measurements  have  a  closer  relationship  with  gains  in  live 
weight  than  the  initial  measurements.      With  the  exception  of  initial  weight 
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these  measurements,  as  shown  in  Table  II,  also  had  higR  coefficients  of 
variation. 

The  correlation  coefficients  for  the  two  bod^^  circumferences  of  chest 
and  r'ar  flank,  the  width  of  thurls  (hip  joint),  and  the  distance  of  hip  to 
buttock  show  the  closest  relationship  of  all  the  initial  measurements  with 
gains  in  live  weight.  This  suggests  the  possibilities  of  using  these  measure- 
ments in  the  selection  of  feeding  steers,  atleast  for  experimental  purposes, 
as  a  means  of  reducing  the  experimental  error  caused  by  individuality  of 
animals. 

The  measurement  of  initial  weight  shows  no  relationship  with  gains, 
although  this  is  usually  considered  one  of  the  most  important  factors  in 
selection  of  steers  for  experimental  purposes. 

Measurements  that  show  intermediate  relationship  as  indicated  by 
coefficients  of  correlation  are  width  of  loin,  depth  of  chest,  width  of  fore 
flank,  length  of  head,  height  of  withers,  circumference  of  paunch  and  width 
at  shoulders. 

Table  IV.  ■ — ■  Summary  vf  correlations. 


Correlating 


Correlation 
coefficicHt 


Coi  relating 


Correlation 
coefficient 


0.036 
.460 
.079 


Gain  whith  initial  live  weight 
Gain  with  increase  in  circum- 

•    ference  of  chest 

Gain  with  initial  width  of  rear 

flank 

Gain  with  initial  circumference 

of  rear  flank 

Gain    with   initial    height    of 

point  of  shoulder.    .... 
Gain    with    initial    height    of 

rear  flanck 

Gain  with  initial  length  of  hip 

to  buttock  ......... 

Gain  with  initial  width  of  loin 
Gain    with    initial  circumfer- 
ence of  chest 

Gain  with  initial  depth  of  chest 
Gain  with  initial  width  of  fore 

flank 

Gain  with  initial  distance  of 

chest  to  ground    .....      .077 

Gain    with    initial    width    ol  } 

thurls j    .224 


.221 
.061 

•053 

.271 
.108 

.238 
.130 

.164 


±  0.036 

±  -044 

±  .083 

±  -053 

T  .056 

±  -055 

±  053 

±  .085 

±  053 

±  .046 

±  -054 

±  .056 

±  .054 


Gain  with  initial  lengthofhead  0.182  ziz 

Gain  with  initial  length  from 

point  of  shoulder  to  buttock  ,    .020  ^ 

Gain  with  increase  in  circum- 
ference of  paunch 306  i 

Gain  with  initial  heigth  of  wi- 
thers     163  i 

Gain    with    initial    width  .of 

shoulders 144  J^ 

Gain  withinitial  circumference  ' 

of  paunch 124  J:; 

Gain  with  increase  in  circum- 
ference of  rear  flanck  .    .    .      .203  j^ 

Width  of  thurls  with  height  of 
rear  flank 380  :}2 

Circumference   of   chest    with 

height  pf  withers !    .621  i 

Width  of  loin  with  height  of  [ 


chest  from  ground 


•179  + 


Width  of  chest  with  depth  of  I 
.chest    ...........      .365  rb 


0.037 

.056 

.036 

•054 

•055 

•055 

•f>55 
.049 

•034 

•057 
.072 


Measurements  in  which  slight  or  no  relationship  exist  as  shown  by  cor- 
relation coefficients  are  initial  live  weight,  width  of  rear  flank,  height  at 
shoulder  point  and  the  distance  of  rear  flank  and  chest  from  the  ground. 

A  close  relationship  of  circumference  of  chest  with  height  of  withers 

at 
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is  indicated  byV  =  0.61  +  0.034.  Likewise,  the  width  of  chest  and  depth 
of  chest  by  r  =  0.365  +_  0.072.  show  a  definite  relationship. 

The  hind  quarters  of  a  steer  are  more  important  than  the  fore  quarters 
in  determining  the  gaining  capacity  of  a  ste  r,  with  the  exception  of  the 
circumference  of  chest  as  shown  by  a  correlation  coefficient  of  0.024  it 
0.054  tor  width  of  thurls,  0.271  +_  0.053  for  distance  of  hip  to  buttock  and 
0.221  jf  0.053  for  circumference  cf  rear  flank. 

The  following  points  (see  p.  361),  held  by  authoritative  judges  of  live 
stock  to  be  important,  are  not  substantiated  by  the  results  of  this  study 
thus  far  :  Initial  weight  of  steers,  closeness  to  the  groiuid  of  chest  and  hind 
flank,  and  the  lenght  of  body  from  shoulder  to  buttock.  The  circum- 
ference of  chest  and  rear  flank  are  more  important  in  ascertaining  gains 
than  feed  capacity  as  indicated  by  the  circumference  of  paunch. 

323  -  Influence  of  the  Degree  of  Fatness  of  Cattle  upon  their  Utilization  of  Feed. — 

Armsby,  H.  Prentiss  and  Fries  J.  August, 'in  the  Journal  of  Agricultural  Research, 
Vol.  XI,  No.  10,  pp.  451-472.  Tables,  i  fig.,  bibliography  of  8  publications,  ^^'ashing- 
lon,  December  3,  1917. 

It  is  well  known' that  the  gain  in  live  weight  per  unit  of  feed  dimini- 
shes as  fattening  progresses  ;  it  is  supposed  that  the  cells  of  the  adipose 
tissues,  as  thev  become  loaded  with  fat  offer  an  increasing  resistance  to 
the  deposition  of  added  fat,  to  overcome  which  increased  expenditure 
of  energys  is  require  d.  Consequently  a  given  amount  of  food  gives  a  smaller 
gain  in  fat  in  a  fat  animal  than  in  a  thin  one  as  a  result  of  a  correspond- 
ing increase  in  heat  production  and  a  reduction  in  the  net  energ}'  value  of 
the  feed.  Mr.  Armsby,  Director  of  the  Institute  of  Animal  Nutrition  of  the* 
Pennsylvania  State  College,  and  the  Assistant  Director,  Mr.  Fries,  have  in- 
vestigated this  subject  by  a  direct  comparison  of  the  metabolism  of  an  ani- 
mal in  ordinary  condition  and  when  well  fattened. 

Rations  and  periods. 


Preliminary  period 

Digestion  period 

Daily  ration 

Period 

• 

Hay 

Concentrates 

kg 

kg 

Period  I 

November  3-12 

November  13-22 

1-7 

3-4 

Transition 

(December  23-29) 

Period  2 

November  3o-Iiec.  m 

December  11-20 

3.5 

7.0 

Fattening 

(Dec.  22-M.arch  14) 

— 

Period   3 

March  15-25 

March   12-April  4 

3.8 

7.6 

Period  4 

.April  5-15 

April  16-25 

2.0 

4.0 

Method.  —  Subject :  a  pure-bred  shorthorn  steer  about  2  years  and 
0  months  old  at  the  beginning  of  the  experiment.  —  Rations  and  period  •  the 
animal  received  a  basal  ration  of  alfalfa  hay  and  a  mixture  of  concentrates 
(i  part  of  cottonseed  meal,  2  part.^  of  wheat  bran  and  6  of  maize  meal). 
This  ration  was  always  fed,  in  the  same  proportions- — 2  parts  of  concentrates 
to  I  part  of  alfalfa  hay  -and  supplied  throughout  the  experiment,  which 
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was  divided  into  four  parts  (see  the  appended  table).  During  two  successive 
periods  tht  animal  received  quantities  of  this  feed  equivalent  to  a  main- 
tenance ration  (pariod  i),  and  to  a  fattening  ration  (period  2).  Fattening 
was  then  started,  during  which  the  steer  gained  300  lbs.  The  experiment 
was  continued  in  th'='  reverse  order,  a  fattening  ration  being  first  given 
period  3),  then  a  maintenance  ration  (period  4). 

Results.  —  These  two  successive  comparisons  of  metabolism  re^ 
suited  in  much  data  (grouped  in  a  series  of  tables  in  the  appendix)  which 
lead  to  the  following  conclusions  : — 

i)  The  digestibility  of  the  heavy  ration  is  smaller  than  that  of  the 
light  ration  ;  it  does  not  depend  on  the  degree  of  fattening  as  corresponding 
rations  were  equally  well  digested     before  and  after    fattening. 

2)  'Urinary  excretion. — The  percentage  of  nitrogen,  carbon  and 
energy  lost  in  the  urine  was  less  on  the  heav}^  than  on  the  light  ration,  and 
a  little  greater  in  the  fattened  than  un  the  unfattened  animal. 

3)  The  production  of  combtistible  ggises,  both  as  compared  with  the 
total  feed  and  with  the  digestible  carbohydrates  was  notably  less  on  the 
heavier  than  on  the  lighter  ration,  both  before    and  after  fattening. 

4)  Value  of  the  gross  energy  of  the  feed.  —  In  consequence  of  the 
smaller  losses  in  urine  and  incombustible  gases  this  loss  was  greater  on 
the  heavy  than  on  the  light  ration  ;  no  difference  in  this  respect  was 
observed  between  the  fattened  and  the  unfattened  animal. 

5)  The  additional  heat  produced  by  the  animal  on  the  heavier  ra- 
tions was  eliminated  by  means  of  evaporation  of  water. 

6)  Energy  expehiditure  consequent  on  feed  comsumption. — The  heat 
increment  resulting  from  the  consumption  of  a  unit  of  fe^  was  only  a  lit- 
tle greater  in  the  fattened  condition  ;  consequently  the  net  energy  values 
of  the  feed  an  the  percentages  of  metabolizable  energy  available  for  gain 
were  shghtly  less  in  the  fattened  than  in  the  unfattened  animal.    . 

7)  The  maintenance  requirement  was  increased  by  37  %  after  3 
months' fattening  during  which  the  live  weight  was  increased'  by  300  lib. 
This  36  %  increase  in  basal  katabolism  was  partly  due  to  the  greater  body 
weight  to  be  supported  while  standing,  but  the  katabolism  increases  more 
rapidly  than  the  weight  or  the  body  surface. 

8)  General  conclusion.  —  The  higher  maintenance  requirement  and 
lowtv  fixed  metabolizable  energ}-  in  the  fattened  animal  are  the  principal 
factors  responsible  for  slower  gain  in  weight  as  fattening  progresses. 

324  -  Breeders  of  Purebred  Stock  in  Queensland— Beef  and  Dairy  Cattle.  —  Queensland 

A<^ricultural  Journal,  Vol.  VIII,  pp.  247-2-) 8.  Brisbane,  Kovembei,  191 7. 

The  departement  of  Agriculture  and  Stock  of  Queensland  has  published 
in  this  issue  of  the  Agricultural  Journal  a  revised  list  of  breeders  of  pure- 
bred cattle,  for  the  purpose  of  ^informing  these  who  desire  to  improve 
their  stock  where  the  best  cattle  can  be  obtained  in  the  State. 

The  Department  of  Agriculture  and  Stock  takes  no  responsibility 
in  relation  to  the  entries  in  the  list  ;  but,  when  inquiries  were  first  made, 
the  condition  wa$  imposed  that  the  entries  were  to  be  only  of  stock  that 
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had  been  duly  registered  or  that  were  ehgible  for  registration  in  the  diffe- 
rent herd  books.  As  the  entries  received  were,  in  seme  cases,  somewhat 
too  confitsing  for  proper  d'scrimination,  it  has,  therefore,  now  been  decided 
that  only  such  cattle  as  have  been  registered  will  be  included.  This  libt  of 
breeders  of  pure  bred  stock  in  Queensland  shows  that  all  the  principal 
breeds  of  cattle  are  represented  and  that  they  were  registered  in  15  diffe- 
rent Herd  Books,  i.  c,  Milking  Shorthorn  Herd  Book  of  Queensland; 
Ayrshire  Herd  Book  of  Queensland  ;  iVyrshire  Herd  Book  of  Scotland  ; 
Holstein  Cattle  Club  Herd  Book  ;  Holstein-Friesian  Herd  Book  of  Austra- 
lia ;  Holstein  Fviesian  Herd  Book  of  Queensland  ;  Jersey  Herd  Book  of 
Queensland;  Herd  Book  of  the  Jersey  Cattle  Society  of  Queensland; 
Commonwealth  vStandard  Jersey  Herd  Book  ;  lUawarra  Dair}-  Cattle  Herd 
Book  of  Queensland  ;  Illawarra  Herd  Book  of  Queensland  ;  Illawarra  Dairy 
Cattle  Association  ;  Queensland  Shorthorn  and  Australian  Herd  Books; 
Queensland  Shorthorn  Herd  Book  ;  Australian  Hereford  Herd  Book ; 
New  Zealand  Herd  Book.  , 

The  total  number  of  purebred  males  and  females  owned    by  these 
breeders  may  be  discriminated  as  follows  between  the  different  breeds. 

Males  Females 

Milking  Shorthorns .......  5  61 

AyAsire 74  371 

Holstein-Friesion 22  77 

Jersey 35  224 

Illawarra ■• 5  48 

Shorthorn 27  137 

Hereford 114  563 

SHEEP  325  -  Machine  Shflfcp-Shearing  in  New  Zealand. —  See  Xo.  340  of  this  T^iiu'ii'. 

PIGS  3^6  -  Feeding  Pigs  on  Kitchen  Waste. —  prime, T.  F.,in  The  journal  at  thcBourd  of  A'^ri- 

cullurc,  YvRr  XXIN',  Xo.  lo,  pp.  1 107-1 109.  London,  January,  1918. 

Finding  no  data  on  the  amount  of  kitchen  waste  necessary  to  proditce 
one  pound  of  pork,  the  author  carried  out  experiments  -on  this  subject. 
To  this  end  he  .started  in  January  1917  to  keep  pigs  on  this  food  and  con- 
tinued during  48  weeks.  Three  pigs  were  bought  on  January  g,  two  of 
which  were  killed  on  March  5  ;  four  others  were  bought  on  March  10,  one 
being  killed  on  June  7;  on  September  I,  five  more  pigs  were  bought. 
Throughout  the  experiment  6  104  lbs.  of  food  were  consumed,  and  870  lbs. 
increase  in  live  weight  were  obtained,  or  roughly,  7  lbs.  of  kitchen  waste 
(potato,  vegetable  and  fruit  peelings  and  waste,  bits  and  remains  of  food) 
produced  i  lb.  increase  in  live  weight.  During  the  whole  period  the  only 
other  food  used  was  28  lbs.  of  meal,  given  during  a  shortage  of  waste.  The 
pork  obtained  was  of  excellent  quality. 

SERICULTURE       327  -  Ncw  Silkwoim  Rearing  Methods;  the  Acqua  Small  Trestle  System  and  the 

Campbell  Shelf  System. —  acqua,  C,  Rearing  early  stage  silkworms  by  means  of  a 
small  trestle  with  immersed  twigs,  Rendiconli ^ell'Istitulo  bacologico  della  R.  Sctiola  Su- 
periore di Ai^ricolturain  Port.ici,Vo\.  II, pv.  3-12,  figs.  2  ;  Campbell, C, ,  Some  new  methods 
for  rearing  silkworms.  Ibid.,  p.  23-29,  figs.  2.  Portici,  1917. 

For  some  years,  attempts  have  been  made  to  diffuse  the  economic  me- 
thod of  rearing  employed  in  Friuli  throughout  Italy.     This  system  consists 
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in  giving  the  larvae,  after  the  3rd.  or  4th.  stage,  leav.  s  attached  to  the 
bonghs,  using  horizontal  hiirdles  or  special  trestles  as  supports.  For  the 
first  stages,  the  Friulian  system  does  not  differ  from  these  ordinarily  used. 
The  author  has  a  system,  by  means  of  which  the  larvae  can  be  reared  on 
boughs  from  hatching.  To  preserve  the  leaves  fresh  and  tender,  and  to 
avoid  loss  due  to  tfhe  rapid  withering  of  the  cut  leaf,  the  lower  ends  of 
the  branches  are  kept  immersed  in  a  small  basin  of  water,  placed  on  a  shelt 
attached  to  the  lower  part  of  each  side  of  a  small  trestle,  some  20  in  X20 
in.  square  (fig.  I).  A  metal  sheet  is  spread  over  the  trestle,  and  covered 
with  cardboard,  strong  paper,  or  even  gauze.  The  small  basin  is  provided 
with  a  stoppered  opening,  so  that  the  water  can  be  changed  without  moving 
the  recipient.  When  the  leaves  are  eaten,  fresh  boughs  are  placed  with  their 
ends  in  the  water  (which  has  been  changed),  care  being  taken  to  place  them 
close  to  the  old  boughs  ;  the   young  silkworms  soon  pass  on  to  the  fresh 


Fig.  I.  —  ACQUA  trestle  method. 

leaves;, the  day  after,  the  old  boughs  are  removed.  Four  small  trestles 
suffice  for  rearing  2  ounces[(6o  gm.)  of  eggs  up  to  the  end  of  the  second  stage; 
the  system  may  be  used  for  the  third  stage,  by  employing  larger  trestles. 
Thus,  for  2  ounces  (60  gm.)  of  eggs,  a  trestle,  6  ft.  6 in.  X  6.  ft.  6in.,  would  be 
used,  divided  in  two  by  a  small  shelf  on  which  a  small  basin  is  placed,  as 
with  the  lower  one.  For  the  5th.  stage,  it  is  useless  to  place  the^boughs  in 
water,  as  the  larvae  eat  the  leaves  before  they  have  tim^  to  wither  and  los- 
ses due  to  withering  are  not  to  be  feared.  With  this  system  there  is  eco- 
nomy of  labour,  a  saving  of  leaves,  and  better  hygiene,  due  to  the  sup- 
pression of  litter. 

The  small  trestle  of  Prof.  AcQUA  gave  good  results  in  the  hands  of  pri- 
vate rearers,  as  well  as  at  the  vSericultural  Institute  of  Portici. 

Prof.  CampbELI.  has  introduced  a  slight  modification  into  the  system. 
The  trestle  devised  by  him  is  about  3ff.  long  and  ift.  6  in.  high  ;  on  the  frame 
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is  stretched  a  cloth  which  remains  till  the  end  of  the  season,  when  it  is 
washed  and  replaced.     At  the  foot  of  the  trestle  is  the  shelf  on  which  is 
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on 
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1  ig.  II. — Campbeli,  shelf  methoil. 


placed  the  basin,  above  which  is  a  board  perforated  with'holes  to  receive 
the  ends  of  the  mnlberry  branches  ;  with  this  device  there.is  no  fear  of  the 
larvae  falHng  in  the  water  and  drcwning,  while  the  water  is  also  protected 
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from  dust.  Prof  Campbell  is  of  the  opinion  that  this  system  should  be- 
come widely  used,  especially  in  southern  Italy,  where  the  high  temperature 
and  dry  climate  soon  cause  the  leaves  to  wither  and  lose  their  freshness. 

To  restrict  the  space  required  so  as  to  approximate  that  necessitated 
by  the  Friulian  system,  Prof.  Campbell  has  devised  a  system  for  rearing 
stages  following  the  first  one,  and  which  consists  of  hurdles  or  supports 
(fig.  2)  placed  one  above  the  other  in  pairs,  6ft.  6  in  long  and  3ft.  3  in 
apart  ;  the  double  series  together  thus  being  6ft.  6  high.  On  each  support 
are  small  shelves,  each  2ft.  wide  and  inclined  inwards  ;  the  boughs  are 
placed  upright  on  these  shelves,  their  tops  being  supported  obliquely  by 
transverse   ledges. 

The  mulberry  branches  are  placed  sucessively  on  the  shelves  according 
to  the  development  of  the  larvae,  and  the  length  of  the  branches  available. 
In  the  4th.  and  5th.  stages  the  branches  can  be  placed  up  to  the  third  shelves 
in  measure  as  the  branches  are  gradually  stripped.  The  branches  are  first 
placed  in  one  half  of  the  trestle,  and  when  this  is  quite  full  and  the  larvae 
have  eaten  all  the  leaves,  the  branches  are  placed  in  the  opposite  half 
well  in  contact  and  interlaced  with  the  "branches  on  which  are  the  larvae, 
so  that  they  can  easily  pass  on. to  the  fresh  boughs. 

As  an  alternative,  both  sides  of  the  trestle  may  be  used  by  slightly 
separating  the  branches  on  which  are  the  larvae,  and  placing  the  fresh  bran- 
ches in  the  gaps  between,  when  the  first  are  completely  eaten.  The  old 
branches  are  removed  when  the  larvae  have  left  them. 

The  oblique  shelves  prevent  the  larvae  from  falling  to  the  ground  or 
on  the  lower  shelves,  and  also  receive  the  excreta.  At  the  end  of  the  5th. 
stages,  the  heath  is  placed  in  the  upper  half  of  the  trestle  and  the  larvae 
move  into  it  of  their  own  accord. 

This  system  gives  economy  of  space  and  labour,  as  well  as  better  hy- 
gienic conditions  due  to  the  good  ventilation. 

• 

328-  On  some  Cytological  Data  on  the  Phenomena  of  Parthenogenesis  in  the  Silk- 
worm (i). — LecaillON,  a.,  in  Comptes  rcnUus  dcs  Seances  dc  l' Academic' dcs  Sciences 
Vol.  166,  No.  4,  pp.  180-18E,  Pari?,  Jan.  28,  1918. 

The  author  gives  the  results  of  his  investigations  into  certain  funda- 
mental points  concerning  the  changes  which  taken  place  in  the  un- 
fertilised egg. 

i)  The  examination  of  consecutive  sections  of  eggs  which,  towards 
the  third  day  after  being  laid,  began  to  turn  from  yellow  to  pink,  showed  that 
the  development  of  the  embryo  had  already  reached  the  stage  where  the 
serum,  amnios  and  embryonic  sack  were  formed,  and  where  the  breaking 
Up  of  the  vitellus  has  already  taken  place.  The  stage  at  which  colour  begins 
to  change  is  not  a  starting" stage,  but  corresponds  to  an  already  advanced 
development.  The  appearance  of  the  pink  colour  is  due  to  the  deposition 
of  pigmented  granules  in  the  cells  of  the  serous  envelope  against  the  vitel- 
line membrane.     This  stage  is  exactly  similar  in  the  fertilised  egg. 


(i)  vSee  R.   April,  1916,  No.  427;  Oct.  1917,  No.  g^^G  ;  Nov.,  1917,  No.  1050;  Feb.,  i9i8> 
No^  197. 
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2)  In  unfertilised  eggs  which  have  not  changed  colour  and  have  been 
laid  a  sufficiently  short  time  for  the  cellular  degeneration  to  be  still  visible, 
an  intravitelline  segmentation  was  observed  similar  to  that  taking  place  in 
the  fertilised  eggs  of  most  insects,  ejicept  that  more  or  less  premature  ces- 
sation of  development  was  manifest. 

3)  In  unfertilised  eggs  which  had  kept  their  original  yellow  colour, 
but  which  were  from  10  to  12  days  old,  cellular  degeneration  was  much  more 
marked  than  in  the  preceding  case. 

4)  These  facts  confirm  and  extend  those  already  given  by  the  author 
in  a  pieceding  note  (i),  which  showed  that,  in  the  eggs  of  Bombyx  mori 
which  do  not  change  colour,  important  phenomena  of  development  take 
place.  The  capacity  for  parthenogenesis  in  the  silkworm,  therefore,  really 
corresponds  to  a  quality  proper  to  the  female  reproducing  element  and  not 
to  a  property  peculiar  to  eggs  which  change  colour  after  being  laid. 

The  earliest  stages  of  degeneration  observed  in  Bombyx  mori  which 
only  correspond  to  a  segmentation  stopped  very  early  seem  in  every  way 
comparable  to  the  rudiments  of  development  observed  in  birds. 
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329-  The  Work  of  a  Tractor  in  Stony  Soil.  —  pluchet,  e.,  in  Comptes  rendus  des  stances 

de  I' Academic  d' Agriculture  de  Frame,  Vol.  Ill,  No.  36,  pp.  1037-1040.   Pari:!.  Novem- 
ber 21,  1917. 

The  author  advised  the  purchase  of  a  10-20  HP.  tractor  for  a  large  estate 
at  Eure-et-Iyoire,  France,  having  a  number  of  stony  areas.  The  tractor 
was  chosen,  on  the  recommendation  of  M.  Ringelmann,  from  amongst 
those  tested  at  Noisy-le- Grand  (2). 

Paraffin  was  used  as  fuel,  being  so  much  cheaper  than  petrol ;  heavy 
oils  of  at  least  39°  Bau.me  could  also  have  been  used.  The  tractor  began 
work  on  uncultivated  ground  about  July  15,  1917.  For  various  reasons, 
such  as  bad  weather,  harvest  work,  holidays,  etc.,  the  tractor  only  worked 
340  hours,  or  45  days  of  8  hours,  from  the  above  mentioned  date  up  till  the 
end  of  October.  During  this  time  160.6  acres  were  worked  to  a  depth  of 
7  to  8  inches  (about  i  acre  in  2.2  hours),  in  very  stubborn  and  stony  soil. 
In  these  soils,  the  visual  implements  and  tools  wear  very  quickly  and  the 
average  work  done  by  i  man  with  3  horses  does  not  exceed  4  200  to  4  800 
sq.  yds.  per  day. 

The  160.6  acres  worked  cost  about  £110.35.  for  fuel,  lubricants,  socks 
and  new  parts,  repairs  and  upkeep.  The  working  parts  of  the  machine 
did  not  seem  to  have  suffered,  in  spite  of  the  di^cult  ground.  The  tractor 
was  driven  by  the  estate  foremen  ;  in  spite  of  this,  the  author  allowed  the 
drivers  the  pay  of  9  i/^  ^,  an  hour  ;  on  adding,  for  the  working  hours  £  13.12s. 
to  the  expenses,  the  total  became  £123.155.  and  each  acre  worked  cost  15s. 5^. 


(i)  See  R.  Oct.,  1917,  No.  936.  —  (2)  See  R.,  November,  1917,  No.  1051  and  R.  January 

igi8,  No.  81.  (Ed.) 
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The  author  has  only  been  able  to  estimate  very  roughly  the  depreciation  of 
the  machine,  etc.  Supposing  that  the  tractor,  which  cost  £  500,  can  last 
three  years  if  well  cared  for,  the  depreciation  would  amount  to  about 
£  13.18s.  a  month,  giving  say  £  48.13s.  for  the  3  ^  months  of  work.  The 
total  cost  for  the  160.6  acres  would  then  amount  to  £  172.8s.,  or  21s.  per 
acre,  which  is  very  high  for  work  at  7  to  8  inches  deep,  but  little  higher 
than  the  cost  for  the  same  work  performed  by  animals. 

This  example  again  shows  the  advantage  of  machine  cultivation  and 
the  great  help  it  may  afford  under  the  present  circumstances,  even  with 
imperfect  machinery. 

330  -  Cultivation  Trials  with  a  Moline  Tractor,  in  Italy.  —  tarchetti,  a,  in  //  Gior- 

nale  di  Kisicoltura,  Year  VII,  No.  22,  pp.  278-282.  Vercelli,  November  30,  1917. 

Cultivation  trials  with  the  combined  Moline  tractor  (i)  were  carried 
out  in  ricefields,  in  October  and  November  1917,  by  the  Machinery  Section 
of  the  Experimental  Rice-growing  Station  at  Vercelli. 

The  first  trials  took  place  at  Muleggio  (Vercelli)  in  both  ricefields  and 
ordinary  ones.  The  tractor  drew  a  2-furrow  12  in.  plough,  to  which  was 
fixed,  according  to  the  ricegrowers'  wishes,  an  ordinary  coulter  as  well  as 
a  skim  coulter  replacing  the  circular  coidter. 

The  wheels  were  provided  with  3  rows  of  cuneiform  spikes  projecting  4 
in.  beyond  the  tyre.  In  the  ricefield  the  average  speed  when  working  at 
6  to  7  in.  was  about  3  miles  per  hour  ;  in  the  ordinary  field  the  speed  was 
2  ^  miles  per  hour  at  a  depth  of  7  to  8  in.  and  a  width  of  24  in.,  which  cor- 
respond respectively  to  3  468  and  2  870  sq.  yds.  of  surface  covered  per 
hour.     These  first  trials  gave  quite  satisfactory  results. 

The  next  trials  were  carried  oat  at  Castelmerlino  (Vercelli)  in  a  well- 
manured  riceland,  in  good  general  condition,  save  one  short  and  diffi- 
cult strip  which  was  very  soft.  Instead  of  spikes,  the  wheels  were  fitted 
with  strakes  projecting  some  5  ins.  The  author  gives  the  following  results 
obtained  one  period  of  the  trial  :  — 

Duration  of  trial :  2  hrs.,  4  mins.,  20  sees.,  i.e. 7460  seconds 

Divided  up  as  follows  :  — 

Duration  of  ploughing  (average  of  3  minute?  per  furrow  of  618  ft.)  3960         » 

Duration  of  turning  (average  of  30  sees.)   by  towing 660         » 

Total  duration  of  the  work 4620         » 

Optional  stoppages  for  adjustments   of   plough,   measuring,  etc.         2840         » 

Total  time 7460         » 

Average  depth  of  ploughing 7  to  8  in. 

Area  ploughed  :  —  average  furrow  length 618  ft. 

Total  furrow  width  .    .    ,    .    .  50.15  ft. 

.  Area  ploughed  during  the  trial 2994.2  sq.  yds. 

Petrol  consumed  during  the  trial  2.42  galls,  equal  to  16.94  lbs.  (density  700) 


(i)  See  R.  1917,  No.  9.41.  (Ed.) 
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5IS. 

4rf. 

8s. 

3S. 

2d. 

20s. 

6s. 

4rf. 

88s. 

lod. 

(i)  The  petrol  consumption  on  normal  work  would  be  8.8  !b.  per  hour  and  16  lb.  per  acre. 

[Author) 
[2)  See  R.  January,  1918,  No.  81.  (Ed.) 


The  conclusions  are  : 

\      per  acre         14.3     lb. 
Petrol  consumed  (i)         j         _,    ^^^^  g^g  ^^^ 

Area  ploughed  per  hour 2762  sq.  yds. 

Using  these  results,  the  author  calculates  the  cost  of  mechanical 
ploughing  per  day  :  — 

The  MoLiNE  tractor  with    a    2-furrow  plough    and    accessories  costs  £  600  in  Italy  ; 
assuming  that  the  petrol  costs  7a.  a   lb.  and  that  a  tractor  in  used  on   80  days   during     ) 
the  year,  the  daily  cost  would  be  : 

Petrol  for  10  hours  work  88  lbs.  at  7^.  a  lb 

Driver's  wages 

Lubricating  oil      

•  Interest  and  depreciation  at  5%  on  £600  and  assuming  the  machine 

to  last  10  years.  —  say 

Insurance,  various  expenses 

Daily  cost 

that  is,  one  acre  costs  14s.  gd. 

The  author  observes  that  machine  ploughing  is  fairly  costly  but  un- 
der present  conditions,  given  the  scarcity  of  labour  and  draught  animals, 
it  is  important  to  produce  as  much  as  possible. 

331  -  The  D3SSauleS  Tractor.  —  Ringelm.\nn,  max,  in  the  Bullethi  d^  la  Sodete  d'Encoura- 
ge'ment  pour  Vlndustric  Nationale,  Yetir  CXVI,  Vol.  CXXVIII,  No.  6,  pp.  476-478,  fig  i. 
Paris,  November- December,  191 7. 

The  Dessaules  tractor  took  part  in  the  1917  trials  at  Noisy-le-Grand  (2), 
France  ;  the  test  model  was  made  by  M.  H.  Desplaxd,  of  Ivcvallois-Perret, 
Seine.  The  appended  schematic  figure  shows  the  type  of  machine,  which 
has  2  driving  and  steering  wheels  a  and  b,  which  can  turn  obliquely  in 
the  directions  a'  and  b'  or  a"  and  h" ;  these  wheels  are  placed  one  behind 
the  other,  transverse  equilibrium  being  provided  for  by  two  pivoting 
wheels  c  and  d,  mounted  on  forks,  fixed  to  a  beam  tt'  attached  to  the  upper 
part  of  the  frame,  whose  plan  is  shown  at  h.  The  engine  m,  placed  low  down 
between  the  driving  wheels,  chain-drives  an  intermediary  shaft  just  above 
it  ;  the  shaft  drives,  through  2  chains,  two  axles  placed  above  the  wheels 
a  and  b ;  the  driving-wheels  are  driven  by  2  chaihs-drives  from  these  axles ; 
the  gearing  thus  includes  5  chains,  which  should  not  run  at  the  same  speed, 
as  in  the  experimental  model.  The  driver's  seat  being  placed  either  at  s  or 
s'  the  machine  can  move  either  in  the  direction  /  or  /'  in  a  turnip-field, 
without  turning  on  the  furrow  ;  the  hauling  attachment  is  at  h,  on  s  or  s'. 
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Plan  of  Dessaules  tractor. 

332-The  WyleS  Motor  Plough. —  I.  The  Amcultural  News,  Vol.  XVI,  No.  406,  p.  357. 
Barbadoes,  November  17,  1917.  —  II.  Premier,  Victor,  in  Le  Genie  Rural,  Year  X, 
No.   76   (New  Series,  No.  16),  pp.  11-15,  figs.  5,  Paris,  191 7. 

According  to  information  received  by  The  Agricultural  Neivs  from  the 
Secretary  of  the  Food  Production  Department  of  the  Board  of  Agriculture 
and  Fisheries,  England,  it  would  appear  that  the  Wyles  motorplough  is 
well  suited  for  wor.k  in  orchards  and  on  small  farms,  while  being  unsuitable 
for  large  farms. 

This  English-made  motorplough  is  guided  by  handles  by  a  man  walk- 
ing behind  ;  the  2-fourrow  plough  can  be  lifted  so  as  to  clear  the  headlands, 
as  the  weight  of  the  machine  is  well  balances* about  the  front  axle. 
■    All  parts  of  the  machine  are  standardised  and  can  easily  be  replaced. 

The  chief  points  of  the  WylES  motorplough  are  as  follows  : 

I  Cylinder  veitical  11  HP  engine. 

Gears  completely  enclosed  and  working  in  an  oil  bath  ;  2  forward  speeds  are  provided  ; 
a  reverse  is  unnecessary. 

Wheels  — diameter,  2  ft.  9  in.  ;  tyre,  7  i"-  wide  ;  length,  12  ft.  6  in  ;  width,  2  ft.  9  in.  ; 
height,  4  fr.  ■ 

Including  a  2-furrow  plough,  it  weighs  about  20  cwt. 

This  motorplough,  though  possibly  not  very  suitable  for  strong  sugar- 
cane fields,  would  work  very  well  in  light  soils,  and  in  cotton  fields,  etc.  It 
is  made  by  the  Wyi.ES  Motor  Ploughs  Co.  Ltd.,  of  Manchester. 

II.  —  The  WylES  patent,  No.  464  699  (1913),  described  in  Le  Genie 
Rural,  includes  a  new  device  for  the  steering  and  general  control  of  wheeled 
agricultural  machinery,  such  as  motorploughs,  etc.  The  cultivating  im- 
plement may  be  varied  as  required.  The  machine  is  easily  steered  and  be- 
comes quite  automatic  (provided  that  the  engine  has  a  regulating  device)  ; 
it  requires  no  attention  save  in  turning  at  the  headld,nds. 
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Another  WylES  patent,  No.  477  074  (1914),  concerns  improvements 
of  a  mechanism  regulating  the  wheels  which  uses  the  power  of  the  engine, 
driving  the  carrying  wheel  or  wheels,  to  lift  the  bod}'  of  the  machine  auto- 
matically. 

Designs  are  given  with  the  patents,  showing,  details  of  the  inventions. 

333 -The  Blanchard  (i)  Double  Brabant  Windlass  Plough.  —  ring elmann,   max,  in 

the    Btillctin    dc   la    Sucicle    d' Encoiira'^enicnt    pour   I'lndustric   Nilionale,  Year  CXVI, 
Vol.  CXXVIII,  No.  6,  pp.  473  476,  4  fig.  Paris,  November-December,  1917. 

The  Blanchard  double-brabant  plough  is  of  the  windlass-plough  type  ; 
it  carries  the  engine  and  2  reeling  drums,  on  each  of  which  is  rolled  a  cable 
whose  end  is  anchored  in  the  furrow. 

An  Ardennes  farmer,  M.  Blanchard  has  invented  the  machine,  the 
model  tried  at  No isy-le- Grand,  France,  having  been  made  by  M.  E;  Al- 
longe of  Paris.  Figure  i  shows  the  general  wiew  of  the  machine,  while  fi- 
gure 2  shows  its  plan.  In  the  latter  various  details  can  be  seen  ;  —  the 
machinery  fixed  to  the  support  of  a  double-brabant  plough  ;  the  beam  a  ; 
the  ploughs  h  and  h' ;  the  furrow  wheel  c  running  in  the  furrow  x,  and  the 
land-wheel  c'  running  at  x'  ;  the  grounding  screw  d  and  the  stilts  e  that  carry 
the  locking  mechanism  ;  the  stays  turning  round  the  beam  a  fixed  to  the  sup- 
port ee  . 

The  machinery  fixed  to  2  bars  of  the  wheels  cc'  includes  a  small  3-4  HP. 
single-cylinder  engine  A  ;  the  cooling  of  the  cylinder  ribs  is  provided  for 
by  a  lateral  fan  ;  the  petrol  tank  is  placed  on  a  shelf  supported  at  /.  The 
engine  shaft  is  connected  by  a  -chain  drive  g  to  an  intermediary  shaft  B ; 
the  windlasses  C  are  mounted  on  a  shaft  driven  by  a  chain  i  from  B  ;  in 
these  2  drives,  reducing  the  engine-speed,  the  tension  of  the  chains  are 
regulated  by  rollers  h  and  /.  The  2  windlasses' C  can  each  be  geared  up 
to  the  shaft  on  which  they  are  mounted  when  they  pull  the  plough  by 
rolling  up  the  cable  m,  or  put  out  of  gear  when  the  cable  n  is  unrolled  behind 
on  the  untouched  strip  x' .  In  the  machine  tested  by  the  author,  the  cables, 
when  used  for  traction,  pass  between  guide  rollers  /,  which  will  be  replaced 
in  the  final  model  by  an  automatic  winder. 

In  the  trials,  the  greatest  traction  could  not  be  more  than  770  lbs,  equal 
to  the  breaking  point  of  the  cable.  When  the  plough  moves  in  the  direction 
r,  it  hauls  on  the  cable  m  and  pays  out  the  return  cable  n  behind.  When 
at  the  end  of  the  cable,  the  driver  puts  the  windlass  out  of  gear,  removes  the 
cable  m  from  the  guides  /,  tips  and  turns  the  plough  so  as  to  place  it  in  po- 
sition to  open  the  new  furrow,  fixes  the  hook  of  the  cable  m  on  the  anchor 
chain  in  the  furrow  ;  he  then  passes  the  cable  n  between  the  guide  /  of  the 
second  windlass,  winch  he  puts  in  gear,  when  the  plough  moves  in  the 
opposite  direction  to  r  to  the  other  headland,  when  the  same  process  is 
repeated.  The  driver  walks  alongside  the  machine. 

The  cables  are  simply  laid  down,  and  are  not  damaged  in  any  way  by 
rubbing.     The  anchorage  for  each  cable  consists  of  a  chain  some  16  ft  long, 


(i)  Sec  R.  January,  1918,  No.  81.  (Ed.) 
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held  down  by  stakes ;  the  cable  hook  engages  in  one  of  the  links  of  the  chain, 
and,  each  time  the  plough  arrives  at  the  headland,  the  hook  is  moved  along 
the  anchor  chain  tona  width  equal  to  about  twice  the  furrow  width. 

Blanchard   Double   brabant   windlass   plough. 


Fig.  I.  —  View  of  the  machine. 


Fig.  II. — Diagram  of  the  machine. 
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334  -  The  Shubert  Weed  and  Sprout  Destroyer.  —  Vamt  implement  News,  Vo\.  xxxviii. 

No.  49,  pp.   3O,   :;  tigs.  Chicago,  December  6,   1917. 

The  extermination  of  weeds,  spronts,  etc.,  with  the  usual  machines  used 
The  Shubert  Weed  and  Plant  Destroyer. 


Fig.   I.    -Side   wk-v. 
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for  that  purpose  is  very  difficult  and  even  impossible  on  stony  and  stumpy 
land. 

As  is  ohown  in  the  appended  figures,  the  machine  is  provided  with  a 
revolving  cross  bar  to  which  are  attached  a  number  of  chains  ending  in 
cutting  blocks.  Power  for  revolving  the  chains  is  derived  from  one  wheel 
and  transmitted  by  suitable  gearing.  The  chains  are  whirled  at  high  speed, 
the  velocity  being  such  that  any  plant  struck  is  reduced  to  shreds  and  spread 
over  the  ground.  Ability  to  work  among  stumps  and  stones  is  due  to  the 
flexibility  obtained  by  using  chains,  which  simply  work  themselves  round 
obstructions.  The  cutting  ends  do  not  reach  the  ground,  so  that  grass  is 
left  uninjured. 

The  machine  weighs  about  850  lbs  ;  the  wheels  are  about  4  ft.  high  and 
the  space  within  the  angle  iron  frame  about  4  ft.  square.  It  is  made  by 
the  Shubert  Sprout  Mower  Company  of  Richland  Mo.,  U.  S.  A. 

333_  Copra  Driers.  —  See  No.  346  of  this  Review. 

336-  Investigations  of  Irrigation  Pumping  Plants,  in  Montana,  U.  S.  A.— murdock, 

H.  E.  in;  I.  University  of  Montana,  Agricultural  Experiment  Station,  Circular  No.  60, 
pp.  57,  lig.  17.  Bozeman,  Montana,  Janaary,  1917  ;  II.  Ibid.,  Bulletin  No.  115,  pp.  127- 
148,  lig.  6,  tables  5.  Bozeman,  Montana,  Jannar}',  1917. 

I.  In  the  United  States  many  irrigation  pumping  plants  have  been  in- 
stalled   without  sufficient  forethougth  and  thus  have  resulted  in  failure. 

In  studying  the  question  of  installing  an  irrigation  pumping  plant,  spe- 
cial attention  should  be  paid  to  well  prepared  plans,  proper  types  of  pumps, 
cost  of  plant,  maximum  head  that  can  be  lifted,  market  conditions  and  pri- 
ces of  crops  to  be  grown,  etc.  Crops  grown  with  pumped  water  should  re- 
quire little  water  and  give  high  crop  value  for  each  acre,  while  the  plant 
installed  should  give  the  maximum  running  economy  with  the  minimum 
maintenance  charges. 

The  author  considers  the  various  types  of  pumps  ;  centrifugal  pumps, 
the  horizontal  type  of  which  is  most  adapted  for  lifting  not  more  than  30  ft. 
while  the  vertical  type  is  suited  for  deeper  wells  of  3  to  6  ft.  diameter  ; 
turbine  pumps,  for  deep  wells  '(250  ft.)  of  small  bore  (12  to  30  in.)  ;  plunger 
pumps,  dor  deep  wells  of  small  bore  (3  in.).  It  should  be  noted  that  irri- 
gation from  deep  wells  is  very  dear,  and  only  pays  for  high-p*riced  crops. 
Plunger  pumps  are  of  very  small  capacity  thus  being  most  suited  to  filling 
reservoirs  till  enough  water  is  stored  for  a  day's  irrigation. 

Irrigation  pumps  can  be  driven  by  windmills,  steam,,  gasoline  and  oil 
engines  of  the  portable,  stationary  and  tractor  types.  Windmills  have 
long  been  used  for  this  purpose  ;  if  well  cared  for,  they  last  a  long  time  ; 
they  usually  drive  plunger  pumps.  Using  gasoline  for  pumping  is  expensive, 
and  to  utilise  the  cheaper,  heavy  oils  the  fuel  oil  engine  has  been  rapidly 
perfected.  The  heavy  oil  engines  have  the  advantage  that  with  a  little  ad- 
justment they  can  use  any  liquid  fuel  of  a  higher  grade  than  that  for  which 
they  are  designed.  The  operation  of  a  steam  engine  requires  a  more  skill- 
ed mechanic  than  does  an  internal  combustion  machine.  The  laws  of 
Montana  require  a  licensed  engineer  to  operate  a  steam  engine.      There  is  a 
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large  amount  of  lignite  and  soft  coal  in  Montana  will  could  furnish  a  source 
of  cheap  power.  Electric  motors  have  many  advantages  ;  many  plants 
only  require  a  visit  once  every  24  hours  for  oiling  and  other  attention. 

Curves  are  given  to  help  in  choosing  a  pump,  use  being  made  of  various 
conditions  of  speed,  head ,  discharge  and  power.  A  few  of  the  most  common 
engine  and  pump  troubles  are  described  as  well  as  methods  for  remedying 
them. 

As  regards  the  cost  of  operating  pumping  plants,  the  author  assumes  it 
as  being  directly  proportional  to  the  lift.  For  a  pumping  installation  driv- 
en by  a  gasoline  motor,  the  proportional  annual  cost  for  the  gasoline  w^s 
58.7  %,  19.7  %  for  the  irrigator  and  operator,  15.7  %  for  interest  and  de- 
preciation, 5.9  %  for  lubricating  oil  ;  for  a  plant  driven  by  a  parafin  motor 
the  figures  were  :  —  46  %  for  paraffin,  25.8  %  for  the  irrigator  and  operator, 
20.5  %  for  interest  and  depreciation,  7.7  %  for  lubricating  oil  ;  these  figures 
vary  very  greatly,  but  cap  be  much  reduced  by  giving  as  much  care  to  the 
irrigation  as  to  the  pumping  plant. 

II.  The  Agricultural  Experiment  Station  of  the  University  of  Montana 
has  tested  a  number  of  pumps  and  engines,  in  order  to  throw  light  on  the 
problems  of  pumping  for  irrigation.  The  tests  were  partly  carried  out  in 
the  University  laboratory  and  partly  with  plants  actually  working. 

The  pumps  tested  in  the  laboratory  were  :  Case  plunger  pump  ;  Friend  motor  pump  ; 
Goulds  Pyramid  plunger  pump  ;  Byron  Jackson  vertical  centrifugal  pump;  American  7-iii. 
ver<ical  centrifugal  pump.  The  pumps  tested  in  the  field  were  all  of  the  horizontal  centrifugal 
type  and  were  :  i  Morris  i8-in.  ;  i  American  lo-in.  ;  i  Goulds  8  in.,  i  Rumsey  6-in.  ;  and 
2  Goulds  6-in.  pumps. 

The  following  engines  were  used  in  the  laboratory  tests:  — Case  y'5  HP.  steam  tractor  ; 
International  Harvester  Company  45  HP.  petrol-paraffin  tractor;  Case  36  HP.  steam  roller; 
Fairbanks-Morse  5  HP.  vertical  petrol  engine  ;  International  HaiA^ester  Company  5  HP  ver- 
tical petrol  engine  ;  Friend  horizontal  4  HP.  petrol  engine  ;  Int.  H.  C.  I.  HP,  paraffin-engine, 
Fuller  &  Johnson  .^/^  HP.  vertical  petrol  engine. 

The  following  engines  were  used  in  the  field  :  Case  ^5  HP.  stationary  steam  engine  ;  Fair- 
banks-Morse 65  HP.  staiionary  steam  engine  ;  Fairbanks- Morse  20  HP.  horizontal  paraffin  en- 
gine ;  Galloway  1 5  HP.  horizontal  petrol  engine  ;  Field  12  HP.  horizontal  petrol  engine ;  Gallo- 
way 8  HP.  horizontal  petrol  engine. 

To  measure  the  water  discharged,  a  2 -ft.,  Cipolletti  weir  was  used. 
For  the  field  tests  a  temporary  rectangular  weir  was  used  when  practicable  ; 
for  smaller  currents  a  current  meter  was  used.  In  tests  for  power  consump- 
tion a  Prony  brake  was  used. 

The  results  of  the  tests  are  shown  in  5  tables  which  give  ;  the  HP,  of 
the  engines,  the  head  of  water,  discharge,  the  various  types  of  pump  tested, 
the  water  lift,  comsumption  of  fuel,  and  the  quantity  of  lubricating  oil  used. 

The  results  of  the  laboratory  tests  bring  out  forcibly  the  inadvisability 
of  using  any  chance  combination  of  power  and  pump  that  may  be  available. 
They  also  indicate  what  kind  of  combination  should  be  made  to  secure  an 
efficient  plant.  Thus  if  a  45  HP.  tractor  is  used  to  drive  a  7-in.  vertical 
pump,  with  a  50-ft  lift,  the  tests  show  a  fuel  consumption  of  about  0.4  gallon 
per  foot  acre-foot,  which  is  very  satisfactory.  The  same  tractor  driving  a 
5-in.  vertical  pump  consumes  50  %  more  fuel  ;  vith  a  3-in.  pump  there  is 
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a  fuel  consumption  of  about  2,5  times  the  amount  required  for  the  largest 
pump.  If  the  lift  is  25  ft.,  a  larger  pump  than  those  tested  should  be  used 
with  such  a  tractor,  for  the  fuel  consumption  whould  be  about  50  % 
greater  than  that  for  the  50-ft.  lift. 

To  lift  lo-feet,  the  tractor  with  the  largest  pump  consumed  1.22  gal- 
lons of  fuel  per  acre-foot.  With  a  much  larger  pump  designed  for  a  low  lift, 
less  fuel  would  have  been  consumed.  In  tests  with  a  5  HP.  engine,  driv- 
ging  a  3-in.  and  5-in.  pump  respectively,  the  fuel  consumption  was  about 
0.7  gallon  per  foot  acre-foot. 

These  results  indicate  the  necessity  for  careful  designing  of  pumping 
plants  ^nd  proper  operation  of  the  plant  after  it  is  installed. 


3,37-  Review  of  Patents. 


France  485  428 

Switzerland  76  642 

United  Kingdom     no  729 

III  264 


United.  States 

I  246388 

X  246  462 

I  246  851 

I  246  916 

I  247  018 

I  247043 

I  247 170 

I  247  762 

I  248034 

. 

I  248  194 

I  248  257 

I  24S  945 

I  249 103 

I  249  395 

I  249447 

I  249  523 

I  249  524 

I  249  555 

I  250013 

British  India 

3  201 

Canada 

179444 

United  States 

I  248  271 

Tillage  Machines  and  Implements. 

Plough.  : 

Tilling  machine. 

Motor-crltivator. 

Motorplough. 

Cylinder  harrow. 

Centre  pressure  device  foi  disk  harrow. 

Plough. 

Harrow  tooth  holder. 

—  I  248  517  —  I  249  178  Stalk  cutters  for  maize. 

—  I  249  450  Harrows.  * 
Motorplough  tractor. 

Tool  shifting  mechanism  for  agricultural  implements. 

Agricultural  implement . 

Cultivator. 

Revolving  harrow. 

Land  roller. 

Attachment  for  stalk  cutter. 

Self  cleaning  harrow. 

Tractor  plough. 

Two-way  motorplough. 

Reversible  tractor  plough. 

Combined  harrow  and  cleaner. 

Gang  plough. 

Trr  {station . 

Gravity  water  elevator. 
Ditch  plough. 
Regulator  plcmgh. 

Manures  and  Manure  Distributor. 


France 


485  455  Ammonia  produced  by  catalysis  for  making  simple  and  complete 
manures . 
United  Kingdom      in  254  Methodof  treating  the  soil  to  improve  its  productivity  by  means 

of  spraying  water  heated  at  180-210"  F. 
United  States         i  247001  Attachment  for  lime  spreader. 
I  247  631  —  I  247  703  Mo,nure  spreaders. 
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Denmark 
United  States 


United  States 


•I  247  632  Wide  spread  attachment  for  manure  spreader. 
I  248  032  Spreader  for  fertilizer  distributor. 
I  248  303  Straw  spreader. 

Drills  and  Seeding.  Machines. 

25  47,'5  Potato  planter. 
I  247007  Anchor  for  check  row  planters. 
1  247  073  Clutch  for  maize  planter. 
I  247  738  Planting  mechanism. 
I  247  744  Combined  disk  lister  and  plancer. 
I  247  763  —  I  248  351  Seed  planters. 
I  248  717  Maize  planter. 
I  249  067' Lister  plough. 

Vai'ious  Culiurcil  Operations. 

I  246  896  —  I  247  764  Cultivators. 

I  247  246  —  I  248  160  Cotton  choppers. 

1  248  010  —  I  249  569  Weeding  ploughs. 

I  248  231   Riding  cultivator. 

I  248  365  Machine  for  pulling  cotton  plants. 

I  248  706  Vineyard  disk  plough  or  cultivator. 

I  248  914  Hand  cultivator. 

Control  of  Diseases  and  Pests  of  Plants. 

485  274  Improvements  in  powdering  machines. 
76  646  Trap  for  rats,  mice. 

Ill  044  Device  for  destroying  insects. 

Ill  142  Vermin  proof  room  for  preserving  fruits.    . 
I  248731   Grass  and  weed  cutter. 
I  249  9H8  Potato  bug  killer. 

Reapers,  Mowers  and  Harvesting  Machines. 

British  India  3  171  Improvements  in  or  relating  to  instruments  for  tapping. 

India  rubber  producing  and  like  latex  yielding  plants. 
Canada  1 79  060  Sheaf  carrier. 

179090  Grain  binder. 
179  277  Sheaf  shocker. 
179297  Harvester  mechanism. 
Switzerland  76  644  Cherry  picker. 

United  Kingdom     iii  052  Reaping  and  mowing  machine. 
United  States        i  246  234  Gang  lawn  mower. 

I  246951  —  I  246963  —  I  247005  —  I  247  943  —  I  249  935  Shocking 
.  machines. 

I  247  070  —  I  249  914  Harvesters. 

I  247  387  Cotton  picking  machine. 

I  248  391  Corn  husking  machine. 

I  249  295  Seed  gathering  attachment  for  mowers. 

I  249  445  Peanut  harvester. 


Prance 
Switzerland 
United  Kingdom 

United  States 


Denmark 


Machines  for  Lifting  Knot  Crops. 

22  464  Tool  for  topping  and  lifting  turnips  by  hand. 
22  560  Combined  potato  digger  and  elevator. 
22  616  Turrfip  topping  and  lifting  machine. 
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United  States       i  246  8ii  Beet  harvester. 
I  247  813  Potato  digger. 
I  248  330  Beet  topping  machine. 
I  248  379  Beet  digger. 
I  249  911  Frame  for  beet  harvesting  machine. 

Threshing  and  Winnowins,  .Machine^. 

Canada  179093  Grain  cleaner. 

179  105  Grain  grader  and  cleaner. 
United  States       i  246949  Grain  saving  device  for  threshing  machines. 

I  249  663  Feeder  for  grain  separators. 

I  249  966  Grain  separator. 

Machines  and  Implements  for  the  Preparation  and  Storage  of  Grain,  Fodder,  etc. 

British  India  3178  Rite  huUer. 

Denmark  22  476  Straw  binder. 

22  568  Cjmbined  straw  gatherer  and  binder. 
United  Kingdom      no  556  —  in  307  Baling  presses. 
United  States        i  246  569  —  i  246  759  —  i  248  753  —  i  249  505  Hay  pres.ses. 

I  246  994  Stacker. 

I  247233  Hay  githering,  and  baling  machine. 

Steering  and  Traction  of  Agricultural  Machinery. 

Canada  179  228  Wagon  mechanism. 

United  Kingdom  in  242  Caterpillar  tractor. 
United  States        i  246443  Tractor  wheel. 

I  246  6--)3  —  I  249  996  Tractors. 

I  246  777  Whiffle  tree. 

I  247073  Traction  machine. 

I  248  036  Tong  truck. 

I  248  599  Steering  device  for  tractors. 

1248693  —  1249059  Farm  tractors. 

r  249  166  Caterpillar  tractor  track. 

I  249  424  Draft  connection  for  tractor. 

Feeding  and  Housing  of  Livestock. 

lio  853  —  III  214  Horse  shoes. 
I  246  751  Collapsible  hog  feeder. 


United  Kingdom 
United  States 


Switzerland 
United  Kingdom 


United  Kingdom 

British  India 
Switzerland 


Poultry  Farming. 

76  645  Transportable  poultry  house. 
Ill  208  Incubator. 

Bee  Keeping. 
1 10  834  Device  for  uncapping  honey  combs. 

Industries  Depending  on  Plant  Products. 

3  130  Improved  method  for  preparing  potatc  meal 
3  133  Improved  sugar  cane  grinding  mill. 

76  680  Grinding  machine  and  plantes. 

76  892   Fruit  and  vegetable  dividing  machine. 
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Canada 

Denmark 

Switzerland 
United  Kingdom 

United  States 


United  States 


Dairying. 

179  217  Cream  separator  for  milk  bottles. 
179  270  Bearing  for  milk  separators. 

22  488  Apparatus  for  warming  or  cooling  milk  by  regeneiation. 
22  625  Driving  mechanism  for  milk  pasteurising  apparatus. 
76  936  Churn. 
no  621  Cheese  (curdling  of  milk). 
Ill  341   Process  for  preparing  milk  powder. 
I  246292  Teat  cup  for  milkin.g  machine. 
I  249  345  Milking  machine. 

Farm  Buildings  and  Equipment. 
I  246  281  Silo. 


Various. 

British  India  3  207  Single  or  double  suction  foot  pump. 

United  Kingdom     no  641  Centrifugal  pump. 
no  851   Wind  motor. 
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338-  Size  of  Farm  BusineSb.  —  Johnson,  O.  R.  ami  Foard,  W.  E.,  in  University  of  Mis- 
souri College  of  Agriculture,  Agricultural  Experiment  Station,  Bulletin  No.  140,  pp.  1-40. 
Co'iumbia,  Missouri,  April,  191 7. 

This  study  of  the  size  of  farm  business  was  made  by  means  of  a  Farm 
Management  Survey  in  the  Western  part  of  Johnson  County,  Missouri. 

The  farm  management  method  of  securing  data  includes  the  obtaining 
of  estimates  of  all  receipts  and  expenses  on  each  farm  in  a  distiict  or  re- 
gion, for  a  year,  and  the  investment  at  the  beginning  and  close  of  the  year, 
Dsita  are  secured  concerning  methods,  practices  and  social  conditions  of 
the  region.  The  incomes  of  all  farms  are  then  ascertained  and  certain  fac- 
tors which  have  to  do  with  the  success  of  the  business  are  calculated.  Then 
the  farms  are  grouped  according  to  size,  capital,  labour  income  and  other 
factors. 

The  Region  Studied.  —  The  region  selected  for  this  study  which  includes 
four  townships  in  the  western  part  of  Johnson  County,  is  typical  of  a  large 
section  of  the  State.  The  soil,  climate,  railways,  roads,  markets,  land 
values,  size  of  farm,  and  type  of  farming  are  similar  to  those  found  in 
many  sections  of  central  Missouri.  The  average  crop  yields  for  the  region 
in  1912  were :  maize,  35.4  bushels  per  acre ;  wheat,  17,8 ;  oats,  28 ;  hay,  i  ton. 
The  average  price  of  maize,  was  45  cents,  cheat  85  cents,  oats  35  cents  and 
hay   $  12. 

Size  of  farms,  Uieir  percentage  distribution  and  proportion  of  tillable  land.  — 
The  farms  used  were  first  divided  according  to  number  of  acres  operated, 
the  percentage  of  tillable  and  pasture  land,  and  of  waste  land  as  shown  in 
Table  I.  This  gives  a  general  idea  of  the  distribution  of  the  farms  in  the 
size  groups.     The  average  size  of  the  farms  of  the  region  was  137.8  acres. 
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TABI.E  I.  —  Percentage  distribution  of  farms  by  size  and  proportion 

of  tillable  land. 


Size  group 


<  40 

41-   80 

81-120 

121-200 

201-400 

>  400 


Total 


'arms 
47 

0/ 

/o 

of  total 

7.0 

Tillable  land 

% 
82.2 

Pasture  land 

% 
26.1 

Wast 

% 
6.0 

149 

22.3    . 

86.9 

32-4 

5-6* 

151 

22.6 

80.5 

31-3 

50 

191 

28.6 

86.4 

33-5 

3-5 

106 

I5-Q 

84-5 

37-5 

3-2 

24 

3.6 

8>4 

47-1 

2.7 

668 

100. 0 

The  distribution  of  investment  in  th^  various  groups  is  shown  in 
Table  II.  The  proportion  of  investment  in  real  estate  increases  on  the  1 
larger  farms.  Under  present  conditions  the  market  value  of  land  is  gra- 
dually increasing  but  the  man  on  the  small  farm  gets  less  benefit  from 
this  increase  in  value  than  the  man  on  a  large  farm,  because  a  smaller  per- 
centage of  this  total  capital  is  invested  in  real  estate. 


Total 


■    .    •       47 

76.6  % 

3.3  % 

16.9  % 

2.2 

% 

I.O  % 

100 

.    .    .      149 

78.9 

2.5 

.15-5 

2.0 

I.I 

100 

.    .    .      151 

81.8 

2.2 

13-5 

1-7 

0,8 

100 

.    .    .      191 

81.3 

2.2 

13-7 

2.2 

0.6 

100 

.    .    .      106 

83.2 

1-9 

12.3 

1.8 

0.8 

100 

.    .    .        24 

83.6 

1.6 

■  II. 9 

1-7 

1.2 

100 

Table  II.  —  Distribution  of  Investment  on  668  Farms. 

Size  group        Farms     Real  estate    Machinery  "Live  stock     Supplies  Cash 

<   40 

41-   80 

81-120 
121-200 
201-400 

y  400 

Table  III  gives  the  number  of  various  classes  of  livestock,  horses,  cows, 
brood  sows,  and  total  animal  units  (i),  on  the  farms  of  different  sizes, 
the  crop  acres  per  animal  unit  and  the  efiiciency.  with  which  the  farmer  uses 
his  own  labour  and  equipment  on  the  various  sized  farms.  The  operator 
of  a  small  farm  grows  15.9  acres  of  crops  for  each  workman,  7.3  crop  acres 
for  each  work  horse  aad  20.9  crop  acres  for  each  hundred  dollars  invested 
in  farm  machinery.  Against  this  the  201-400  acre  farmer  grows  67  acres 
of  crops  for  each  workman,  nearly  17  acres  for  each  horse  and  35  acres  for 
each  100  dollars  worth  of  machinery.     The  workman  has  multiplied  his 


(i )  Definition  of  terms.  An  Animal  unit  is  a  horse,  cow,  five  mature  hogs^  or  seven  ma- 
ture sheep  ;  two  young  animals  are  regarded  as  equal  to  one  ma;.ure  animal  of  the  same  kind, 
on  the  basis  of  feed  and  manure  produced.     This  unit  is  only  approximate  at  best. 

A  productive  works  unit  is  a  lo  hour  day  of  productive  work,  done  by  either  a  man  or 
a  horse.  It  includes  woik  on  live  stock,  on  farm  crops,  or  on  the  improvement  of  land  ;  but 
not  on  work  stock,  on  the  repairs  of  fences,  buildings,  and  machinery  ;  or  on  anything  else 
included  in  the  maintenance  of  the  farm. 

A  crop  index  of  97  simply  means  that  the  yield  per  acre  of  all  crops  on  this  farm  01  gioup 
of  farms  is  97  %  as  great  as  the  average  yield  of  the  groups  of  the  region; . 

Labour  income  is  the  farmer's  net  return  after  paying  from  his  gross  income  all  general 
running  expenses,  including  also  interest  at  5  per  cent,  depreciation,  and  wages  for  hired  labour 
and  members  of  his  family,  but  excluding  hotisehold  expenses.  (Ed.) 
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efforts  by  four,  the  work  horse  has  doubled  the  amount  of  work  which  he 
does,  and  the  cost  of  using  equipment  has  been  reduced  by  nearly  half. 
This  will  explain  in  part  some  of  the  results  which  will  be  given  later. 

Table  III.  —  Animal  Units,  Labour  Equipment  and  Size  of  Farms. 


1 

Total' 

animal 

units 

Crop  acres  per 

Average 
size 
acres 

Crop  acres  per 

Size  group 

d         5 

animal 
unit 

animal 

unit 
except 
horses 

Man 

Horse 

$  100 
equip- 
ment 

<    40   .    .    . 
41-  80   .    .     ■ 
81-120  .    .    - 

121-200   .    .    . 

201-4CO  .    - 
>    400  .    .    . 

2-3 

3-5 
4.2 
5.8 
8.0 
10.4 

2.8 

2.4 
3.0 
4.6 
6.6 

14-9 

I.O 

1.8 
3.8 
3.1 

5-7 
10.5 

4.8 
I0.6 

•^3-4 
21.0 

31.8 

53-8 

3.48 

3.29 

4-47 
4.20 

4.25 
3-88 

6.68 

4-13 
6.52 
5.81 
5.68 
4.84 

26.6 
64.6 

103.3 
159-2 

243-5 
459-6 

15.9 
25.9 
49-2 
58.9 
67.7 

77.2 

7-3 

8-4 

14-3 

15.3 
16.9 
21.2 

20.9 
22.0 
33-0 
33-1 
35-1 
35.6 

TJie  same  general  condition  is  shown  in  Table  IV,  giving  the  number 
of  productive  work  units  (i)  per  man  and  horse  on  farms  of  various  sizes. 
This  table  shows  that  the  man  on  the  smallest  farm  does  about  a  third  as 
much  work  as  the  man  on  the  farm  of  the  next  size,  while  the  horse  on  the 
larger  farm  does  one  and  a  half  times  as  much  as  the  horse  on  the  smallest 
farm.     The  labour  income  varies  in  the  same  direction. 


Table  IV.  — 

Productive  Work  Units  and  the  Size  of 

Farms. 

Average 
•  size  acres 

Work  units 

Labour 

Size  group 

per  man 

per  horse 

income 

<  40 

41-  80 

81-120 

121-200 

201-400 

>  400 


26.6 

64.6 

103.3 

1592 

243-5 

459-6 


146 
227 
313 
525 

711 

999 


In  Table  V  it  will  be  found  that  the  receipts  per  acre  decrease  as  the 
farm  increases  in  size  up  to  the  120  acre  farms,  above  that  there  is  prac- 
tically no  variation  The  farmer  on  64  acres  has  about  as  much  expense 
and  abou^  the  same  receipts  per  acre  as  the  man  on  the  240  acre  farm  This 
gives  them  about  the  same  net  income  per  acre  When  this  net  income 
is  multiplied  by  the  number  of  acres  operated,  it  is  understood  why  the 
large  farmer  gets  the  larger  labour  income 

In  comparing  crops  yields  it  is  found  that  except  for  the  26  6  acre  farm 
the  yields  gradually  increase  as  the  size  of  farm  increases  This  is  shown 
in  Table  VI  the  crop  index  (i)  being  the  average  yield  of  all  crops  in 
terms  of  per  cent ;  the  average  yield  of  four  of  the  more  important  crops  is 
higher  on  the  larger  farmers. 


(i)  See  notes  page  381. 
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TablK  v.  —  Size  of  farm  and  Receipts  and  Expenses  per  Acre. 


Size  of  group 


Receipts 


per  farm 


per  acre 


Expenses 


per  farm         per  acre 


Net  income 
per 
acre 


<  40 

41-  80 

81-120 

121-200 

201-400 

>  400 


i     463 
905 

1  177 

2  124 

3224 

6  216 


$17.40 
14.00 
11.40 
13-30 
13.30 
13.60 


'     195 

410 

465 

980 

I  480 

3270 


7.30 
6.30 

450 
6.10 
6.10 

7.10 


10. 10 

7.70 
6.90 

7.20 
7.20 
6.50 


TABI.K  VI.  - 

-  Crop 

Yields  and  Size 

of  Farms 

Average 

I<abour 

Crop] 

Corn, 

Wheat, 

Oats, 

Hay, 

Size  of  group 

Farms 

size 

income 

index 

bushels 

bushels 

bushels 

tons 

acres 

$ 

0/ 
/o 

per  acre 

per  acre 

per  acre 

per  acre 

<    40.    .    .     . 

47 

26.6 

146 

100.74 

32-8 

16.9 

0.0 

I.   2 

40-  80.    .     .     . 

149 

64.7 

227 

92.  3 

31.9 

18.2 

25-4 

1. 15 

81-120.    .     •     . 

151 

103.3 

313 

93-  9 

34-1 

16.2 

25-7 

0.98 

121-200.    .     .    . 

191 

159.2 

525 

lOI.    2 

36-3 

16.5 

25.8 

1. 14 

201-400  .... 

106 

243.5 

711 

102.  5 

36-8 

17-5 

31.6 

1-05 

>    400.    .     .     . 

24 

459-6 

999 

no.  4 

38.0 

21.9 

34.9 

1.06 

Tabwj  VII.   - 
<  40 

acres 
S. 
Capital: 

lyand I  872 

^lachinery      ....  80 

Ivivestock 414 

Supplies 56 

Cash 25 

Total  capital      ...  2  247 
Receipts 

Crops       51 

vStock      132 

Stock  products      .    .  60 

Miscellaneous     ...  119 

Increased  inventory.  10 1 

Total  receipts.    .    .  463 

Expense 

General 131 

Stock      45 

Decreased  inventor^-.  19 
Total  expense.    .    .  195 
Farm  income.    ...  268 
Interest     on    invest- 
ment     122 

l,abour  income  ...  146 

The   results  shown  in  the 
shown  in  Table  VII,  giving  the 


Income  and  Size  of  Farms. 


41-80 

Sr-i2o 

121-200 

201-400 

>  400 

acres 

acres 

acres 

acres 

acres 

$ 

$ 

$ 

S 

$ 

4230 

6  520 

10  068 

17  192 

32  561 

133 

176 

266 

387 

586 

830 

I  079 

I  687 

2  525 

4618 

108 

139 

257 

3  So 

682 

61 

68 

112 

175 

491 

5  362 

7082 

12  390 

20  659 

38939 

118 

188 

357 

680 

I  289 

306 

390 

870 

I  214 

3  161 

103 

122 

181 

183 

161 

149 

164 

296 

443 

490 

229 

313 

420 

704 

I  115 

905 

1  177 

2  124 

3224 

6  216 

282 

331 

623 

I  040 

I  781 

80 

92 

277 

376 

I  337 

48 

34 

80 

64 

152 

410 

465 

980 

I  480 

3270 

495 

712 

I  144 

I  744 

2940 

268 

399 

619 

1033 

I  947 

227 

313 

525 

711 

999 

foregoing  tables  must  lead  to  the  conclusion 
capital,  receipts,  expenses,  and  labour  income 
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of  the  various  groups.  The  farwier  on  the  26  acre  farm  has  only  $  2447 
capital  and  gets  a  farm  income  of  S  26S.  The  farmer  on  the  next  group 
has  $  5362  capital  and  gets  a  farm  income  of  $  495.  The  farm  incomes 
gradually  increase  until  the  larger  farm  is  reached  where  the  farm  income 
is  almost  $  3000,  giving  a  laboiir  income  of  approximately  $  1000. 

Table  VIII  shows  in  a  different  way  the  relative  profitableness  of  la- 
boui  put  in  on  live  stock  and  also  on  cash  crops,  on  the  various  sized  farms. 

Table  VIII.  —  Returns  per  Days'  Work  on  Crops  and  Stock  Sold. 


Size  of  farm 


Work  done 


Crops 
Days 


Stock 
Davs 


Crop  receipts 


Total 


Per   day 


<    40 

41-    80 

81-120 

121-200 

201-400 

>    400 


9.90 

23-50 

38.27 

65.82 

128.70 

177.90 


99.70 
159.40 

244-93 
312.18 

458.65 
539-70 


38.90 
109.80 
171.00 
326.00 
733-00 
278.00 


3-93 

4.67 

4-49 
4.96 

570 
7.18 


Net  stock  receipts 


Total 


Per  day 


140 

323 

505 

812 

I  056 

3228 


I.41 
2.03 
2.06 
2.65 
2.30 

4-13 


The  table  in  general  shows  a  gradual  increase  in  wages  per  day's  work 
from  the  small  to  the  large  one.  In  preparing  this  table,  all  labour  on  crops 
sold  was  charged  to  crops,  and  all  labour  that  was  put  in  crops  that  were 
fed  was  charged  to  the  live  stock,  afcer  the  labour  of  growing  crops  for  work 
stock  and  the  crops  fed  work  stock  was  taken  out  of  the  total. 

In  general  it  shows  that  the  farmer  received  half  the  wage  in  handling 
live  stock  that  he  received  for  growing  cash  crops.  This  does  not  mean, 
however,  that  he  should  devote  all  his  efforts  to  growing  cash  crops,  but 
lends  emphasis  to  the  fact  that  while  a  cash  crop  is  often  more  profitable 
than  a  crop  fed  to  live  stock,  when  figured  in  terms  of  daily  wages,  ^'^et  the 
live  stock  enterprises  will  furnish  labour  throughout  a  much  greater  por- 
tion of  the  year,  thus  making  the  total  wage  at  the  close  of  the  year  much 
larger.  A  man  is  kept  bus}^  with  his  live  stock  during  rainy  v/eather  and  all 
winter  when  cash  crops  will  furnish  no  labour  at  all.  It  can  readily  be  seen 
from  this  table,  however,  that  it  will  probably  give  him  a  more  desirable 
system  to  have  some  cash  crops  in  combination  with  live  stock  enterprises. 

Table  IX  gives  the  net  receipts  from  crops  and  stock  and  their  percent- 
age distribution  between  the  various  crops  and  various  classes  of  stock. 

Table  IX. 


Size  of  farm 

Farms 

Net  receipts 
from 

Percentage 
from  crops 

3 

a 
0 

>. 

tn 

M 
0 

t 
g 

^ 

Crops 

Stock 

^ 

6 

0 

a. 

$ 

$ 

% 

% 

% 

% 

% 

% 

% 

% 

% 

<    40.    .    . 

47 

82 

174 

32.0 

74-5 

25-5 

0.0 

0.0 

31.6 

33-6 

0.0 

34.8 

41-  80.    .    . 

149 

187 

393 

32.3 

39.1 

52-4 

30 

5-5 

29.0 

42.6 

3-0 

25.4 

81-120.    .    . 

151 

284 

561 

33.7 

31.6 

62.0 

1. 6 

4.8 

29.0 

49-0 

2.0 

20.0 

121-200.   .    . 

191 

461 

912 

33-5 

17.8 

74.8 

2.3 

5-2 

37-3 

45.6 

2.3 

14.8 

201-400.    .    . 

106 

903 

1285 

41-3 

16.0 

77.« 

0.6 

5-6 

32.3 

53-0 

5-3 

9-4 

>    400.    .    . 

24 

1386 

2  610 

34-7 

8.5 

74.0 

1-5 

16.0 

40.2 

50.8 

3-0 

6.0 
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As  the  size  of  farm  increases,  the  importance  of  corn  as  a  money  crop 
decreases  and  the  importance  of  wheat  and  hay  increases.  In  general  as  the 
size  of  farm  increases  the  importance  of  cattle  and  hogs  increases  also,  but 
the  receipts  from  hogs  increase  more  rapidly  than  the  returns  from  cattle. 
In  the  first  tliree  groups,  the  returns  from  cattle  are  in  the  form  of  dairy 
products  almost  entirely,  while  on  the  larger  farms  the  returns  are  often  in 
in  the  form  of  h^ei,  dairy  products  being  of  less  importance.  Considering 
the  social  side  of  the  farm  business,  on  various-sized  farms,  some  interesting 
facts  were  brought  out.  The  family  living  on  the  small  farm  costs  about 
$  62  per  person,  while  on  the  large  farm  $  104  a  person  is  spent.  The  large 
farmer  spends  more  than  four  times  as  much  for  religious  purposes  as  does 
the  small  farmer.  The  relative  importance  of  cash  expenses,  produce,  and 
other  expenses  of  family  living  does  not  differ  widely  on  the  small  and  the 
large  farm.  Of  the  family  living  expense,  57  per  cent,  is  a  cash  item  ; 
about  40  per  cent,  is  produce  furnished  by  the  farm  and  the  remainder  is 
miscellaneous  expenses 

After  this  discussion  of  the  farm  business  measured  by  the  number  of 
acres  farmed,  the  writers  turn  to  the  study  of  the  influence  of  various 
amounts  of  capital  invested  on  the  labour  income  in  the  various  groups. 
The  following  facts  were  brought  out  from  this  study.  The  labour  income, 
on  a  certain  sized  farm,  is  limited  by  the  capital  investment.  Some  farms 
are  too  heavily  capitalized  and  others  do  not  have  enough  capital  invested. 
The  most  successful  farms  in  each  group  have  an  investment  of  from 
$  70  to  $  95  per  acre.  The  farmer  with  a  low  capital  investmenl  ($  54 
per  acre)  sells  more  crops  (50.3  %  of  receipts  from  crops)  and  gets  lower 
3delds  (94.3  %  crop  index)  than  either  of  the  other  classes.  The  man  with 
too  high  an  investment  per  acre  ($  148  per  acre)  does  not  sell  enough  crops 
(73.3%  of  receipts  from  crops),  nor  are  hi.?  yields  high  enough  to  warrant  his 
excessive  investment  (106.3  crop  index);  consequently  his  labour  income  is 
low.  The  man  with  a  low  capital  investment  per  acre,  does  not  keep  much 
livestock  and  gives  most  of  his  time  to  crops.  The  man  with  a  high  capital 
investment  per  acre,  is  fairly  heavily  stocked, and  gives  only  about  half  his 
time  to  crops.  The  farmer  who  is  making  the  best  income  gives  about  60 
per  cent,  of  his  time  and  about  94  per  cent,  of  his  horses'  time  to  the  produc- 
tion of  crops. 

The  man  with  a  low  capital  investment  per  acre,  is  giving  so  much  at- 
tention to  grain  farming  that  his  system  does  not  give  him  enough  produc- 
tive labour.  Where  the  capital  is  larger,  the  farmer  is  able  to  keep  more  live- 
stock and  thus  secure  more  regular  employment.  This  influences  his  la- 
bour income  to  quite  an  extent. 

The  work  horse  works  harder  on  the  farm  with  less  capital  per  acre, 
but  this  difference  in  the  amount  of  work  which  the  horse  does,  does  not 
offset  the  other  advantages  of  the  diversified  or  stock  farming  system,  which 
the  man  with  more  capital  is  able  to  practice  on  a  given  area. 

Considering  the  value  of  land  it  was  found  that  the  value  per  acre  of 
land  does  not  vary  uniformly  with  the  productivity  of  the  soil.  The  yields 
increase  as  the  value  per  acre  increases  up  to  $  60  to  $  80  land.     Above  this 
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point  the  increase  in  yield  in  much  less  rapid  than  the  increase  in  market 
value.  The  labour  income  reaches  its  highest  point  on  the  $  60  to  $  80 
land.     After  that  the  income  begins  to  fall. 

The  profitableness  of  a  certain  farm  is  also  influenced  by  the  amount  of 
productive  labour  done.  It  is  easily  possible  for  a  i6o-  acre  farm  to  support 
no  larger  business  than  an  80-acre  farm.  A  system  which  furnishes  from 
2  to  2.3  days  productive  man  labour  per  acre  pays  the  largest  labour  income. 

The  profitableness  of  a  certain-sized  farm  is  also  effected  by  crop  yields. 
The  labour  income  on  a  farm  increases  uniformly  as  the  crop  yield  increases. 

339  -  Government  Lands,  Leased  Lands  and  Alienated  Lands  in  Australia.  —  The 

Pastoral  Review,  Vol.  XXVII,  No.  12,  pp.  1137.     Melbourne,  December  15,  1917. 

According  to  ofiicial  returns  there  were  to  the  end  of  June,  1916,  in 
Australia,  105  422  000  acres  of  land  belonging  to  private  owners,  while 
a  further  56  096  000  acres  were  in  process  of  being  sold  by  the  Government 
to  private  owners.  '' 

Then  there  were  893  054  000  acres  leased,  or  held  under  various  forms  of 
tenure,  and  849  159  000  acres  of  vacant  Government  lands,  including  roads 
and  reserves.     The  position  in  each  State  is  as  follows :  — 

Fully  Alienation 

Alienated.  Proceeding.  I,eased.  Unoccupied. 


1  New  South  Wales 

2  Victoria       .    .    . 

3  Queensland     .    . 

4  South  Australia 

5  West  Australia 

6  Tasmania       .    . 

7  North  Territory 

8  Fed.  Territory- 


Acres  Acres  Acres  Acres 

40363316  19409656  118  865  868  19  415  580 

24256222  8075S53  13  035  612  10878273 

16447382  10776793  332824905  69070920 

10590756      '     2943395  115396433  114314216 

8125629  13584076  196772098  406106997 

5125197  1225924  1939905  8486574 

474590  —  113  926  627  220715583 

38961  80979  292690  171  030 


Australia 105422053         56096476         893054138         849159173 


340  -  Machine  Sheep-Shearing  and  Lack  of  Labour  in  New  Zealand.  —  Bruce,  j.  i,., 

in  The  Journal  of  Agriculture,  New  Zealand  Department  of  Agriculture,  Industries  and 
Commerce,  Vol.  XV,  No.  3,  pp.  134-135.  Wellington,  September  20,  1917. 
Most  of  the  New  Zealand  owners  of  sheep  realise  the  advantages  of  the 
mechanical  shearer,  which  permits  shearing  to  be  carried  out  more  rapidly 
and  more  perfectly.  Under  present  conditions  it  is  becoming  more  and 
more  difficult  to  find  good  shearers,  and  it  is  especially  the  small  owners 
who  meet  with  the  greatest  difficulties.  The  problem  to  be  solved  is 
whether  it  is  advantageous  for  each  herd  owner  to  possess  a  mechanical 
shearer.  The  co-operation  of  small  owners  for  the  use  of  one  mechanical 
shearer,  as  has  been  advocated,  though  perfect  in  theory,  is  not  easy  in 
practice.  Each  owner  of  at  least  200  sheep  should  have  his  own  mechanic- 
al shearer.  Such  an  apparatus,  with  a  i  ^  HP  motor  costs  £110  (mo- 
tor, £  50,  plant  £  60).  As  the  use  of  a  machine  allows,  at  the  first  shearing, 
a  wool  surplus  which  the  author  estimates  at  £  10,  and  as  the  value  of  wool 
is  now  55  %  higher  than  it  was  in  1913-1914,  a  yield  of  from  8  lb.  to  9  lb. 
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wovdd  pay  half  the  cost  of  installing  the  machinery  from  the  first  season. 
A  larger  motor,  preferably  of  4  HP,  would  be  more  satisfactory,  even  for 
a  small  herd,  for  besides  shearing,  it  cotdd  also  be  used  for  working  a  chaff- 
cutter,  a  pump,  etc. 

The  reduction  of  labour  is  of  the  utmost  importance  in  the  present 
crisis,  and  in  New  Zealand,  which  is  essentially  agricultural,  mechanical 
shearing  is  sure  to  play  an  important  part. 


AGRICUI.TURAL  INDUSTRIES. 


341  -  The  Autolysis  of  Yeast  and  the  Influence  of  Its  Products  of  Proteolysis  on  the 
Development;  of  Yeast  and  Lactic  Bacteria.  — vansteenberge,  p.,  in  the  Annates  de 

I'lnstitut  Pasteur,  Vol.  XXXI,  No.  12,  pp.  601-630,  Tables  VII.  Paris,  December,  1917. 
Experiments  made  by  the  author  at  the  Microbiological  I^aboratory  of 
the  Higher  Technical  School  of  Delft  (Holland),  using:  —    i)  pressed  beer 
and  distillers'  yeast ;  2)  various  lactic  ferments.     The  following  results 
were  obtained  : — 

After  the  death  of  the  yeast  cell,  it  loses  its  water,  becoming  much  smal- 
ler. When  the  dead  yeast  has  retained  its  fermentative,  especially  its  pro- 
teolytic, activity,  the  yeast  "  liquefies  ",  after  a  time  varying  with  the  tem- 
perature. The  optimum  temperature  for  the  endotryptase  is  from  45-50°  C. 
and  the  maximum  at  53°  C.  The  optimum  for  autolysis  of  the  living 
yeast  tested  was  from  48-50°  C. 

The  increased  acidity  to  litmus  or  phenolphthalein  up  to  a  certain 
fixed  degree  and  the  crystallisation  of  the  tyrosine  may  be  taken  to  show 
the  good  progress  and  end  of  the  autolysis. 

Yeast  water,  obtained  by  boiling  fresh  yeast  in  water,  only  contains  % 
of  the  total  nitrogen  of  the  yeast.  A  preliminary  autolysis  for  23  hours 
at  48  to  49°  C,  changes  all  the  nitrogen  into  soluble  nitrogen  not  coagul- 
able  by  heat.  Autolysed  yeast  water  is  a  better  food  for  yeast  and  lactic 
bacteria  than  yeast  water  obtained  "by  simply  boiling.  Apart  from  the  quan- 
tity, the  quality  of  the  nitrogen  is  greatly  improved  by  autolysis. 

In  autolysed  yeast  water  of  the  strength  of  20  gm.  of  yeast  to  100  cc.  of 
water,  there  are  products  that  are  unfavourable  to  the  growth  of  the  yeast ; 
this  harmful  influence  is  removed  on  dilution. 

Amongst  sub.stances  acting  in  this  way,  tyrosine  and  leucine  may  be 
considered  as  two  of  the  chief  products  of  autolysis. 

Leucine  is  still  favourable  at  the  strength  of  0.08  gm.%,  but  completely 
stops  development  at  0.66  gm.  %.  Tyrosine  is  favourable  up  to  0.05  %, 
but  beyond  that  strength  is  harmful.     Asparagine  as  harmful  beyond  i  %. 

These  products,  though  harmful  to  yeast  at  the  strength  at  which 
they  occur  in  autolysed  yeast  water,  have  no  unfavourable  influence 
on  the  lactic  ferments  even  at  the  same  ength. 

The  value  of  autolysed  yeast  water  is  due  to  a  mixture  of  proteolytic 
products,  the  chief  of  which  is  peptone,  and  where  small  qrantities  of  a 
series  of  substances,  including  leucine,  asparagine  and  tyrosine,    favour, 
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independantly   of  the  yeast,  the   growth  of  the  yeast   and  of  the  lactic 
bacteria. 

The  value  of  extract  of  malt  is  probably  due  to  the  presence  of  a  series 
of  proteolytic  products  similar  to  those  in  autolysed  yeast  (i). 

342  -  The  Milling  and  Baking  Qualities  of  Australian  Wheat.  —  scott,  p.  rankin  and 

WiNSLOW,  F.  G.  B.,  in  The  Journal^f  the  Department  of  Agriculture  of  Victoria,  Australia, 
Vol.  XV,  Pt.  8,  pp.  474-481,  I  diagr.,  3  figs.     Melbourne,  August,  1917. 

Wheat  growing  is  one  of  the  most  important  industries  of  Australia. 
New  vSouth  Wales,  South  Australia,  Western  Australia  and  Victoria  produce 
about  4  ^  times  their  own  requirement  in  wheat.  In  order  to  control  the 
wheat  exported  each  year  the  Corn  Section  of  the  Chambers  of  Commerce 
of  the  four  above-mentioned  states  fixes  a  standard  of  quality,  called  "  fair 
average  quality  "  or  "  F.  A.  Q.  standard  "  which  is  representative  of  the 
quality  of  wheat  produced  each  year.  The  standards  fixed  correspond  to 
the  quantity  available,  an  average  of  135  000  000  bushels,  the  yield  from  the 
separate  States  being  :  — -  Victoria,  50  000  000  bushels.  South  Australia, 
40  000  000  bushels,  New  South  Wales,  31  500  000  bushels,  and  Western 
Australia,  13  500  000  bushels  (These  totals  do  not  include  the  quantities 
set  aside  for  sowing  and  the  feeding  of  poultry).  The  amount  estimated 
for  home  consumption  is  30  000  000  bushels,  leaving,  in  normal  years, 
105  000  000  bushels  for  export,  either  as  grain  or  as  flour. 

In  order  to  ascertain  the  variations  in  quality  due  to  climatic  conditions 
during  the  period  of  growth  experiments  were  carried  out : — -i)  to  determine 
the  amount  of  impurities  and  the  proportion  in  which  the  various  ingredients 
are  present ;  2)  to  classify  the  wheat  according  to  size  and  determine  the 
proportion  of  the  various  ingredients  of  each  size  ;  3)  to  determine  the  unit 
weight  per  volume  of  original  wheat  and  cleaned  wheat  ;  4)  the  milling  ca- 
pacity ;  5)  to  determine  the  gluten  content,  strength  and  colour  of  the  flour  ; 
6)  its  baking  qualities. 

The  chief  results  are  given  in  the  appended  tables.  Table  I  shows  that 
in  one  year,  about  24  000  tons  of  impurities  are  exported  mixed  with  the 
original  wheat ;  if  only  cleaned  wheat  were  exported  the  cost  of  shipping 
would  be  proportionately  reduced  ;  moreover,  this  quantity  could  be  ad- 
vantageously used  in  Australia  for  feeding  cattle.  The  average  percentages 
of  impurities  found  in  the  wheats  analysed  during  the  four  years  1912-13  to 
1916-17  were:  —  New  South  Wales,  0.52  ;  South  Australia,  1.03,  Western 
Australia,  0.59;  Victoria,  i.oi. 

The  measurements  of  the  grain  given  in  Table  II  are  of  importance 
in  milling,  where  large,  well-developed  grain  is  preferred,  as,  the  more 
uniform  it  is,  the  better  does  it  mill.  For  most  varieties,  the  larger  the  grain, 
the  higher  is  the  yield  in  flour.  This  does  not  always  apply  to  a  composite 
■  sample,  as  the  bran  layer  is  thicker  in  some  varieties  than  in  others.  It 
would  be  very  advantageous  to  sift  the  grain  before  exporting  it,  so  as  to 


(i)  As  regards  the  use  of  artificial  cultures  of  yeasts  for  making  forage  albumen,  see  B, 
November,  1915,  No.  1201.  {Ed.)  » 
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remove  broken  or  shrivelled  grain,  the  quantity  of  which  was  estimated  at 
12  408  tons,  or  4.35  %  of  the  yield,  in  1916-17. 

The  results  of  the  milling  tests,  given  in  Table  III,  show  that  the  amount 
of  water  required  to  condition  the  wheat  was  greater  than  usual,  the 
duration  of  the  operation  rather  less.  The  wheats  of  South  and  Western 
Australia  gave  a  high  .percentage  of  flour,  those  of  New  South  Wales  and  Vic- 
toria, a  low  one.  The  colour  of  the  flour  q^  all  the  states  was  much  below 
the  average.  None  of  these  wheats  can  be  considered  of  first  quality  as 
regards  gluten  content  or  water  absorption  capacity.    . 

Tabi^E  I.  —  Amount  {in  grams)  of  foreign  matter  and  unthreshed  heads 
in  Australian  Wheat  (i.ooo  grams  taken). 
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Table  II.  —  Amount  of  grain  [in  grams  retained  on  sieves  of  varying  mesh 

(1000  grams  taken). 


Table  III.  —  Results  of  milling  tests  of  F.  A.  Q.  samples  1916-1917. 
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The  advantages  to  Australia  of  exporting  flovir  instead  of  wheat  are 
pointed  out  ;  they  are  a  saving  of  %  of  the  tonnage,  the  home  use  of  the 
residue  and  by-products,  the  encouragement  of  the  national  industry. 

343  -  The  Soluble  Nitrogenous  Matter  as  an  Index  of  the  Baking  Quality  of  Flour.  — 

Rousseau    and  Sirot,    in    Comptes    rcndus    des   Seances    de  I'Academie  des  Sciences, 
Vol.  CI^XVI,  No.  4,  pp.  190-192.     Paris,  January  28,  1918.  ' 

In  1913  the  authors  showed  that,  to  an  appreciable  extent,  it  was  pos- 
sible to  estimate  the  baking  quality  of  flour  by  the  ration  of  the  total  ni- 
trogen to  the  nitrogen  soluble  in  water  (i) .  They  continued  their  study  with 
different  samples,  considering  the.  inverse  ratio,  which  seemed  preferable. 

I.  NoRMAiv  F1.0UR.  —  i)  Flours  of  a  bolting  degree  inferior  to  70  %.  — 
The  proportion  of  soluble  nitrogen  was  about  17  %  of  the  total  nitrogen 
with  a  minimum  of  16.1  %  and  a  maximum  of  19  %. 

2)  Flours  bolting  over  70  %.  —  The  proportion  of  soluble  nitrogen 
decreases  as  the  bolting  degree  increases;  proportions  between  16.6  and  18.1 
represent  the  best  baking  qualities. 

3)  American  flours.  —  Many  American  flours  very  rich  in  gluten  have 
a  proportion  of  soluble  nitrogen  between  12.5  and  12.8%.  The  addition  of 
such  flour  improves  native  flours  which  "  relachent "  (2),  in  which  the  ratio 
of  soluble  nitrogen  to  total  nitrogen  is  very  high  ;  such  addition  lowers  the 
ratio,  making  it  almost  normal. 

II.  Abnormal  flour  (giving  rise  to  difficulties  in  breadmaking) .  —  The 
proportion  of  soluble  nitrogen  is  above  20  %,  more  often  about  22  %  ;  it 
even  rose  to  62.5  %  in  a  flour  which  had  been  stored  a  long  time. 

III.  Various  flours.  —  The  values  found  for  the  ratio  soluble  ni- 
trogen :  total  nitrogen  were :  —  maize,  18. i  and  18.5  ;  rye,  22.7,  22.2  and  22.7  ; 
bean,  12. i ;  barley,  about  12. i  ;  rice,  4.27  and  4.20;  one  sample  gave  2.5, 
another,  although  old,  only  5.7. 

■  The  use  of  lime  water  in  breadmaking  (method  of  Messrs.  Lapicque  and 
lyEGENDRE  (3)  has  a  solvent  action  on  the  nitrogen  and  brings  the  proportion 
of  soluble  nitrogen  of  flours  with  a  high  bolting  degree  down  to  the  normal. 

The  results  may  be  summarised  as  follows  :  — 

The  presence  of  a  certain  percentage  of  soluble  nitrogen^in  flour  usually 
corresponds  to  a  good  absorption  of  water,  and,  consequently,  to  good  knead- 
ing qualities  of  the  dough,  which  is  one  of  the  most  important  qualities. 
The  most  advantageous  proportion  of  soluble  nitrogen  to  total  nitrogen  is 
about  16  to  17  %.  If  it  rises  or  falls  too  much  the  flour  will  "  relache  "  and 
becomes  of  bad  breadmaking  quality.  If  the  total  nitrogen  content  is 
very  high  the  flour  is  very  hard  to  work. 

The  ratio  of  soluble  nitrogen  to  total  nitrogen,  which  is  easily  determined, 
can,  therefore  be  of  practical  use  in  estimating  the  breadmaking  qualities 


(i)  See  B.  May,  1913,  No.  605.  —  (2)  This  term  is  applied  to  flour,  usually  made  from 
badly  harvested  grain,  which,  after  kneading,  and  when  left  for  a  time  before  being  placed 
in  baskets,  gives  out  water  which  rises  to  the  surface.  The  baker  is  obliged  to  add  more  flour 
and  re-work  the  dough,  thus  obtaining  less  bread  and  a  product  of  inferior  quality.  —  (3)  See 
R.  Feb.,  1918,  No.  216.   {Ed.). 
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of  flour,  not  as  an  absolute  criterion,  but  as  a  useful  indication,  especially 
when  other  analytical  characters  are  lacking. 

344  -  The  Use  of  Chalk  in  Breadmaking.  —  Effront,  jean,  in  the  Bulletin  de  la  SodeU 
scienlifique  d'HygiSne  alimentaire  et  d' alimentation  rationnelle  de  I'homme,  Vol.  V,  No.  8 
PP-  437-446.     Paris,  191 7. 
In  opposition  to  Messrs.  IvApicque  and  Legendre  (i)  who  assert  that 
the  use  of  chalk  inhibits  the  action  of  the  soluble  ferments  contained  in 
bran,  which  cause  the  acidification  of  bread,  the  author  maintains  that  this 
acidity  is  not  the  result  of  enzyme  action.     The  germinated  grains  may  be 
treated  with  alkalis  and  acids  in  quantities  20  times  higher  than  those  at 
which  enzymes  in  solution  are  destroyed  without  losing  any  of  their  active 
substances.     Similarly,  the  soluble  ferments  of  flour  diluted  in  water  can 
bear  a  temporary  change  in  the  reaction  of  the  medium  without  any  change 
occuring  in  the  enzymes  they  contain.    Sharps  treated  with  chalk  and  then 
diluted  in  a  mixture  of  flour  and  water  keep  all  their   active  substances 
which,  moreover,  have  no  harmful  effect  on  breadmaking. 

The  acidity  of  the  flour,  bad  smell,  bad  keeping  quality  and  the  tend- 
ency of  bread  to  go  mouldy  are  not  due  to  the  enzymes  of  the  bran,  but 
to  bacteria  derived  from  insufficient  cleaning  of  the  grain  and  the  presence 
of  a  large  quantity  of  bran,  the  bacterial  flora  of  which  is  richer  than  that  of 
flour.  The  addition  of  40  centigrams  of  chalk,  as  advocated  in  the  new 
method,  has  no  favourable  action  on  the  acidity,  keeping  qualities,  or  colour 
of  the  bread.  In  the  presence  of  a  fresh,  strong  yeast  the  amount  of  chalk 
advised  has  no  action  on  the  fermentation  process.  If  the  yeast  is  unsatis- 
factory, the  introduction  of  chalk  is  certainly  harmful. 

Everything  goes  to  prove  that  chalk  bread  is  less  easy  to  digest  than 
ordinary  bread,  since  the  mono  and  tribasic  phosphates,  so  favourable  to 
salivary  digestion,  are  replaced  in  the  new  bread  by  insoluble  tribasic  phos- 
phates which  have  no  influence  on  the  very  important  first  stage  of  di- 
gestion. 

345  -  Tapioca  Starch  Made  in  Rhodesia.  —  See  No.  254  of  this  Review. 

346  -  Copra  Driers  in  Jamaica.  —  Wates,  Iv.  a.  in  The  journal    of  the  Jamaica  Agricul- 
tural Society,  Vol.  XXI,  No.  ii,  pp.  453-454.  Kingston,  Jamaica,  November,  1917. 

The  increased  production  of  copra  in  Jamaica  has  led  to  a  large  increase 
in  the  number  of  drying  houses.  During  the  last  few  years  copra  making 
has  been  carried  out  on  a  small  scale  on  most  estates,  where,  in  nearly  all 
the  cases,  it  was  dried  on  trays  exposed  to  the  sun.  Today,  practically 
every  estate  of  any  size  has  a  drier.  These  driers  are  made  on  the  model 
of  that  perfected  by  Mr.  Ed.  Ashman  at  Boroughfield  for  drying  cocoa.  They 
consist  of  a  practically  air-tight  wood  or  stone  building,  varying  in  size, 
containing  a  more  or  less  large  number  of  trays,  heated  by  a  furnace  or 
stove,  built  in  the  wall,  to  which  is  attached  a  series  of  hot  air  pipes  which 


(i)  See  R.  February,  1918,  No.  216.   [Ed.) 
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acts  as  a  chimney  or  drought.    A  ventilator  is  let  into  the  roof  to  regulate 
the  heat. 

Although  all  these  driers  are  built  more  or  less  on  the  same  lines,  the 
details  of  their  construction  vary.  Sometimes  an  ante-chamber,  also  prac- 
tically air-tight,  precedes  the  drying  chamber.  The  trays  are  usually  made 
of  half -inch  mesh  wire  on  frames.  The  furnace  of  the  best  houses  is  so 
placed  that  the  heating  pipes  start  from  about  the  level  of  the  floor. 

As  a  result  of  the  different  drying  methods  the  quality  of  the  copra  pro- 
duced also  varies  greatly,  and  often  leaves  much  to  be  desired.  The  fol- 
lowing technical  points  should  be  observed  in  drying  the  nuts  and  prepar- 
ing the  copra. 

i)  a  white,  pellucid  copra,  containing  not  more  that  5  %  moisture, 
should  be  aimed  at ; 

2)  the  split  nuts  should  be  exposed  in  the  sun  for  half  a  day  or  so 
before  use  ; 

3)  the  nuts  should  be  kept  in  the  drier  at  an  initial  temperature  of 
from  160  to  170°  F.  for  at  least  12  hours  ; 

4)  suitable  ventilation  for  removing  the  moisture  ; 

5)  final  desiccation  at  140°  F. 

A  uniform  distribution  of  the  heat  thoughout  the  building,  and  con- 
stant and  regular  ventilation  are  essential  to  satisfactory  drying.  Since 
the  hurricane  of  September,  191 7,  which  blew  down  a  large  quantity  of 
nuts,  there  has  been  great  activity  in  making  copra  and  further  improve- 
ments are  being  made  in  the  driers. 

347  -  Wax  from  Ceroxylon  andicolum.  —  See  No.  234  of  th  s  Review. 

348  -  Note  on  the  Fibre  of  Wrighiia  annamensis.  —  crevost,  c,  in  the  b«/- 

letin  cconomique  del' Indochinc,  New  Series,  Year  XX,  pp.  48  ',-491,  figs.  2,  plate  1.  Hanoi  - 
Hmphong,  September-October,    1917. 

Wrightia  annamensis  Eber.  and  Dub.  (fam.  Apocynaceae)  occurs 
throughout  Indochina ;  it  is  commonly  called  "  Cay  lyong  Muc  "  in 
Cochinchina,  Annam  and  Tonkin,  and  "  Chhoe   u  daykhla  "  in  Cambodge. 

The  author  quotes  the  description  by  Eberhard  and  Dubard  of  this 
little  tree  whose  wood  resembles  that  of  box.  The  fibres  consist  of  hairs 
forming  an  umbrella  round  the  seed.  These  hairs  are  lustrous,  silky, 
wavy  and  slightly  drooping  ;  they  are  3  or  4  cm.  long,  but  there  are 
much  shorter  hairs  in  the  tuft;  they  taper  slightly  from  the  base  towards 
the  summit  and  have  an  average  diameter  of  ^/^oq  to  ^/mo  i^^i-  at  the  base, 
which  is  often  reduced  to  ^/jqq  mm.  at  the  summit.  The  wall  is  as 
much  as  3  mm,  thick,  but  it  is  usually  1.5  mm.  The 3^  do  not  consist  of 
pure  cellulose,  but  of  lignified  cellulose. 

Up  to  the  present,  all  spinning  tests  have  failed.  The  author  boiled 
them  in  a  lye  to  which  soap  was  added  (45  litj^s  water,  230  gm.  soap, 
200  gm.  Phenix  lye).  The  product  was  turnd  slightly  yellow  by  this  bath, 
and  unfortunately  much  of  the  natural  lustre  was  lost.  The  mass  of  fibres 
thus  treated  and  carded  have  the  appearance  of  cottony  down  ;  the  fibres 
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are  tangled,  waved,  shrunk  in  places,  and  are  suitable  for  spinning  on  the 
native  wheel.  The  thread  obtained  from  the  spindle  seems  fairly  well 
conditioned,  but  downy  ;  spinning  is  rather  delicate,  and  the  thread  is 
not  so  strong  as  cotton.  Threads  twisted  together  in  3,  4,  or  5,  gave  strength 
like  wool,  and  resemble  soft  wool  to  the  touch.  They  easily  dye  with 
aniline  colours.  When  knitted,  a  fabric  is  produced  having  a  weight  like 
that  of  wool,  which  it  closely  resembles.  Weaving  tests  are  to  be  un- 
dertaken. 

The  fibres  of  Wrightia  might,  on  account  of  their  cellulose,  be  used  for 
making  explosives. 

The  plant  appears  to  occur  over  a  large  area  in  Indochina,  and  it 
seems   to   grow    more   quickly    in    southern    than   in    northern    regions. 
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DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

349  -  Parasitic  Fungi  Collected  in  the  Government  of  Podolia,  Russia  (i).  —  Garbowski  , 

1,.,  in  the  Bulletin  trimestriel  de  la'  Societe  mycologique  de  France,    Vol.  XXXIII,  Pt.  3 

and  4,  pp.  73-91 )  figs.  1-4.  Paris,  191 8. 

This  is  a  list  of  121  species  of  micromycetes  living  parasitically  on 
cereals  and  other  plants,  both  cultivated  and  wild,  collected  in  1915  in  vari- 
ous districts  of  the  government  of  Podolia.  Four  species  are  mentioned  as 
being  new  to  science,  amongst  them  Fusariella  Populi,  found  on  leaves  of 
Populus  tremula,  and  Macrosporium  somniferi,  on  living  leaves  of  Papaver 
soninifenmt. 

350  -  Fungi  of  Southern  China  {2).  —  Yates  harry  S.,  in  The  Philippine  Journal  of  Science 
Section  C,  Botany,  Vol.  XII,  No.  5,  pp.  313-316.  Manila,  September,  1917.         , 

This  paper  contains  a  list  of  fungi  collected  by  Mr.  E.  D.  Merrii^Iv  in 
Kwantung  Province,  in  October  and  November,  1916.     It  includes  :  — 

i)  Parodiella  perisporioides  (B.  and  C.)  Speg.,  on  leaves  oi  Desmodium 
triflorum,  Canton  (Honam  Island)  ; 

2)  Trahittia  chinense  n.  sp.,  on  leaves  of  Ficns  sp.,  Loh  Fan  Moimtain 
(Lofaushan)  ; 

3)  Phyllachora  Coicis  P.  Henn.,  on  leaves  of  Coix  Lacryma-Johi, 
Canton  ; 

4)  Phyll.  Cynodontis  (Sacc.)  Niessl,,  on  leaves  of  Cynodon  Dactylon, 
Canton  ; 

5)  Phyll.  orhicida  Rehm,  on  leaves  of  Bambusa  Blumeana,  Canton  ; 

6)  Puccinia  Cynodontis  Desm.,  on  leaves  of  Cynodon  Dactylon,  Canton  ; 

7)  Puce,  heterospora  B.  and  C...  on  leaves  of  Prunus  Persica,  Canton  ; 

8)  Uredo  cantonensis  n.  sp.,  on  leaves  of  Melothria  indica,  Canton  ; 

9)  U.  philippinensis  Syd.,  on  leaves  of  Cyperus  sp..  Canton  ; 

10)  Uromyces  linearis  B.   and  Br.^  on  leaves    of  Panicum  repens. 
Canton  ; 

11)  Ustilago  Cynodontis  P.  Henn.,  on  inflorescences  of  Cynodon  Dac- 
tylon Canton ; 


(i)  See  also  i?.  Sept.,  1917,  No.  872.  {Ed.) 

(2)  SeealsoB.  July,  i9i2,No.  1099  ;  B.  June,  i9i3,No.  754  ;  B.  June,  i9i4,No.  578.  {Ed.) 
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12)  U.  Koordersiana  Bref.,  on  inflorescences  of  Polygonum  sp.' 
Canton  ; 

13)  Cercospora  personata  (B.  and  C.)  Ellis,  on  leaves  of  Arachis 
hypogaea,  Canton ;  this  fungus  is  the  cause  of  a  serious  disease  of  the  peanut 
n  the  West  Indies ;  it  has  also  been  reported  from  the  United  States  (i) 
and  India,  and  is  abundant  on  the  leaves  of  I/eguminosae  in  the  Philip- 
pines ;  it  is  very  similar  to,  and  maybe  identical  with  Septogloeum  Arachidis 
Rac,  which  causes  a  serious  disease  of  peanuts  in  Java  and  has  also  been 
reported  from  Ceylon ; 

14)  Helminthosporium  Ravenelii  Curt.,  on  inflorescences  of  Sporo- 
bolus  elongatus,  Canton. 

Pseudomonas  Citri  Hasse  is  also  mentioned  as  living  on  leaves  of 
Citrus  sp.  at  Canton  ;  this  bacterium,  the  cause  of  Citrus  canker  (2)  was 
not  found  in  the  material  examined,  but  the  general  appearance  of  the 
infected  areas  was  that  caused  by  this  well-known  microorganism. 


351  -  Varieties  of  Swede  Resistant  to  "Finger  and  Toe"  {Plasmodiophora 

Brassicae),  in  Denmark.  —  See  No.  282  of  this  Review. 


RESIST.\NT 
PLANTS 


352  -  Varieties  of  Flax  Resistant  to  Fusarium  lini,  in  the  United  States.  —  See 

No.  283  of  this  Review. 

353  -  Asparagus  Resistant  to  Rust  {Puccinia  Asparagi),  in  Massachusetts,  U. 

S.  A.  —  See  No.  285  of  this  Review. 

354  -  "Minnesota  No.  1107"  a  Variety  of  Strawberry  Little  Resistant  to  Fungous 
Diseases,  in  the  United  States.  —  See  No.  298  of  this  Review. 

355  -  Disease  Resistant  Direct  BeaFers ;  Observations  in  France  in  1917.  —  See  No.  303 

of  this  Review. }   | 

356  -  Chestnut  Hybrids  Resistant  to  Canker  {Endoth/a  parasitica)  in   the 

United    States.  —  See  No.   286  of  this  Review. 


357  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —  See  No.  337  of  this 

Review. 

358  -  Bacillus  atrosepiicus,  a  Cause  of  "Blackleg"  in  Potato  in  Lancashire, 

England  (3).  —  Paine,  Sydney,  G.  in  The  Journal  of  Agricultural  Science,  Vol.  VIII, 

Pt.4,  pp.  480-494.  Cambridge,  igi?- 

The  damage  done  in  Great  Britain  by  potato  bacteria  is  not  so  extensive 
as  that  done  in  other  countries  of  Europe,  the  United  States,  and  Canada. 
The  loss  caused  probably  does  not  exceed  5  %  of  the  whole  crop  of  Great 
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(i)  See  also  R.  May,  1916,  No.  581,  and  R.  May,  1917,  No.  492.  (Ed.)  —  (2)  See  also  B. 
July,  1915,  No.   763  and   R.   December,   1916,  No.    1337-    {Ed.)  —  (3)   See  B.  Nov.,   1910, 
p.  157.   {Ed.) 

[$5«-358] 


396  DISEASES    OF   VARIOUS    CROPS 

Britain,  but  it  may  become  more  serious  at  any  moment,  as  certain  indica- 
tions show. 

Four  or  five  different  bacteria  have  been  described  in  other  countries 
as  causing  the  disease  of  potatoes  known  as  "  Blackleg  ",  but  the  cause  in 
England  has  not  yet  been  identified.  The  author  undertook  to  determine 
which  of  the  various  microorganisms  mentioned  actually  exist  in  Great 
Britain.  For  his  research  he  used  material  collected  in  August,  1916  in 
the  neighbourhood  of  Ormskirk  (lyancashire). 

The  experiments  lead  to  the  conclusion  that  the  bacterium  causing 
Blackleg  in  lyancashire  is  Bacillus  atrosepticus  (van  Hall),  which  the  author 
succeeded  in  isolating  with  great  difficulty,  and  the  morphological,  cultural 
and  physiological  characters  of  which  he  describes  in  detail.  Infection 
experiments  gave  positive  results.  This  bacterium  is  in  every  way  identical 
with  that  considered  to  cause  the  same  disease  in  Ireland  and  described 
by  PethybridgE  and  Murphy  under  the  name  of  B.  melanogenes . 

359  -  Notes  on  Downy  Mildew  of  the  Vine  in  Australia.  —  castella,  f.  de  and  brittle- 
bank,  C.  C,  in  The  Journal  of  the  Department  of  A  sericulture  of  Victoria,  Australia,  Vol.  XV, 
Pt.  II,  pp.  685-700,  figs.  1-2.  Melboxirne,  Noveijiber,  1917. 

Till  the  summer  of  1916-1917  Australian  vineyards  had  not  been  attacked 
by  downy  mildew  {Plasmopara  viticola).  The  fungus  had  been  reported, 
it  is  true,  but  only  in  an  isolated  case,  on  a  private  vineyard  at  South  Yarra. 
The  plant  was  u])rooted  and  burnt  and  the  disease  was  not  again  observed 
in  Australia  till  January  31,  1917.  Since  then  the  fungus  has  appeared  sud- 
denly over  wide  areas  of  the  north-east  of  Victoria. 

As  a  rule  the  outbreak  was  slight.  No  damage  was  done  and  the  fun- 
gus was  not  sufficiently  in  evidence,  at  least  in  any  of  the  vineyards  aft'ected, 
to  cause  apprehension  or  to  make  spraying  advisable.  The  origin  of 
the  191 7  outbreak  is  obscure,  but  there  is  no  doubt  that  the  excessive  wet- 
ness of  the  summer  was  responsible  for  its  development  and  spreading  over 
so  large  an  area. 

It  has  been  suggested,  perhaps  rightly  so,  that  the  grafted  resistant 
rootlings  imported  from  France  during  the  last  10  years  have  acted  as  car- 
riers. It  is  also  possible  that  the  fungus  was  introduced  with  dried  grapt-s 
from  Spain,  Greece  and  Turkey.  It  is  equally  probable  that  the  fungus 
existed  in  Victoria  for  a  long  time,  but  that,  owing  to  climatic  conditions, 
the  white,  downy  efflorescence  by  which  it  is  identified,  was  unable  to 
manifest  itself  till  the  very  wet  summer  of  1916-1917. 

A  description  is  given  of  the  outward  appearance  of  the  disease,  the 
damage  it  causes,  the  life  history  of  the  parasite  and  the  methods  of  control 
used  in  Europe. 

In  normal  summers  Australian  vine-growers,  as  those  of  California 
and  the  Cape,  probably  have  little  to  fear  from  mildew,  but  the  summer  of 
1917-1918  threatens  to  be  even  wetter  than  the  preceding  one.  Spraying, 
when  necessary,  should  prove  much  more  efficacious  in  Australia  than  in 
France. 

360  -  Citrus  Diseases  in  Surinam.  —  See  No.  300  of  this  Review. 
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361  -  Blepharospora  cambivora  n.gen.andn.sp.,a  Cause  of"  Ink  Disease  "  in 

Chestnut  Trees.  —  Petri,  1,.,  in  Rendiconti  delle  sedute  delict  R.  Accademia  dei  Lined, 
Classe  di  Scienze  fisiche,  matematiche  e  naturali,  Ser.  5,  Vol.  XXVI,  Pt. 2  pp.  297-299. 
Rome,  1917. 

In  his  last  report  on  his  investigations  into  "  ink  disease  "  of  chestnut 
trees  the  author  concluded  that  the  causal  parasite  was  a  multicellular  my- 
celium of  intercellular  and  intracellular  reproduction  which  remained  uni- 
cellular for  a  more  or  less  prolonged  period,  and  formed  in  the  cambium  glo- 
bular and  threadlike  haustoria.  The  mycelium,  although  grown  on  the 
most  varied  media,  had  always  remained  sterile  (i). 

I/ater  investigations  enabled  the  author  to  cause  the  formation  of  spores 
the  characters  of  which  place  the  parasite  among  the  Saprolegniineae  (Schro- 
ter)  while  bringing  it  near  to  the  Pythiaceae  and  the  Peronosporaceae.  While 
waiting  to  give  a  fuller  description  later,  the  author  calls  this  member  of  a 
new  genus  and  a  new  species  Blepharospora  cambivora. 

To  produce  the  disease  artificially  the  mycelium  was  inoculated  into 
healthy  chestnut  trees  at  the  "  R.  Istituto  superiore  forestale  nazionale  "  at 
Florence.  Isolated  trees  and  those  in  plantations  near  infected  centres  in  the 
province  of  Cuneo  (Mondovi)  were  used.  Of  13  chestnut  trees  from  5  to  6 
years  old,  planted  and  inoculated  on  May  26,  1916,  9  were  dead  or  dying 
about  two  months  later.  The  characteristic  brown  spots  of  the  collar  rose 
towards  the  epigeal  base  of  the  stem  and  descended  towards  the  most  super- 
ficial roots.  In  trees  about  60  years  old  the  infection  spread  in  six  months 
from  the  cambium  over  about  ^/g  of  the  whole  circumference  of  the  trunk. 

In  experiments  carried  out  in  Piedmont  inoculations  were  made  in  Au- 
gust 1917,  at  the  base  of  stems  of  young,  strong  shoots  of  chestnut  trees 
of  10  to  15  years  old  in  the  Alma  district  of  Frabosa  Sottana  (Mondovi), 
This  district  had  not  been  attacked,  but  was  next  to  a  centre  of  infection. 
On  October  2  some  of  the  plants  were  examined  and  the  infection  was  seen 
to  have  spread  over  almost  half  of  the  circumference  of  the  stem,  descend- 
ing towards  the  collar.  In  some  cases  necrosis  of  the  tissues  was  shown  by  a 
depression  and  brown  coloration  of  the  bark.  The  characters  of  the  cam- 
bium and  cortical  tissues  were  identical  with  those  of  chestnut  trees  attacked 
by  "  ink  disease  ". 

362  -  Diaporthe  ta/eo/a,  an  Ascomycete  Injurious  to  Oaks,  in  Switzerland.  — 

MoREiLLON,  M., in  the /oMma/ /ofes/tersMisse,  Year  I/XIX,  No.  I,  pp.  1-3,  i  plate.  Berne, 
January,   igi8. 

During  the  second  fortnight  of  September,  under  a  slight  wind,  oaks 
{Quercus  pedunculata.  Q.  sessili flora  and  Q.  pubescens)  of  50  to  150  years  old, 
isolated  in  coppices,  on  dry,  calcareous  soil,  not  very  deep-rooted,  to  the 
south-west  of  the  Vaudois  Jura  (Montcherand,  at  an  altitude  of  about  i  850 
feet)  lost  several  of  their  twigs.  In  some  cases  were  counted  ten  branches 
per  square  yard,  measuring  as  much  as  ^  inch  in  diameter  and  nearly 
20  inches  in  length  representing  a  premature  loss  of  a  maximum  of  i  % 
of  the  twigs  of  the  tree. 


(i)  See  i?.  Oct.,  1917,  No.  973.  {Ed.) 
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An  examination  of  these  twigs  showed  their  loss  to  be  caused  by  Diapor- 
the  taleola  Fries.  Similar  damage  was  observed  by  the  author  in  the  copses 
of  Corcelles-sur-Chavornay  (i  goo  feet),  on  clay,  and  at  Sauvabelin,  near 
lyausanne  (2  030  feet),  on  molasse.  Isolated  oaks  on  the  Ziirichberg,  above  the 
town  of  Zurich,  were  also  recently  found  to  be  attacked  by  the  same  fungus. 
This  fungus  had  already  been  reported  by  Dr.  von  TavEe  in  1903  on  the  Kii- 
ferberg,  near  Zurich,  and  yet  earlier  (1893)  R.  HartiG  had  drawn  atten- 
tion to  the  damage  done  by  the  ascomycete  to  oaks  of  about  35  years  old 
in  Germany  and  in  Austria. 

363  -  Chrysomyxa  Abietis  in  England  and  Scotland.  —  hiley,  w.  e,  in  the  Quar- 
terly Journal  of  Forestry,  Vol.  XI,  No.  3,  pp.  191-102.  Eondon,  July,  igi/- 

On  May  15,  1917  in  a  small  wood  of  mixed  trees,  south  of  Ridsdale, 
Northumberland,  were  found  two  spruces  badly  attacked  by  Chrysomyxa 
Abietis  (Wallr.)  Ung.  The  two  trees  were  growing  together  and  were  badly 
stunted,  but  this  could  not  be  attributed  to  the  fungus  asontythe  leaves  of 
the  preceding  year  were  attacked.  One  tree  of  normal  size  also  had  yellow 
patches  caused  by  the  fungus  on  some  of  its  lower  branches. 

The  presence  of  this  fungus  had  not  hitherto  been  reported  in  England; 
it  was  probably  introduced  from  Scotland,  where  it  has  been  frequently 
observed  of  recent  years.  The  first  report  of  the  appearance  of  the  para- 
site cam.e  from  Aberdeen.shire  in  1911,  where  it  was  found  on  the  estate  of 
Durris,  in  the  Dee  valley.  Later  it  was  again  observed  in  the  same  district, 
and,  in  1916,  was  recorded  frdin  Perthshire. 

Infection  in  England  probably  occurred  in  1916,  for,  though  the  author 
could  find  no  trace  of  the  parasite  on  the  1915  shoots,  the  two  above- 
mentioned  trees  were  attacked  on  all  the  1916  twigs  except  those  -at  the  top. 


WEEDS  AND  PARASITIC  FLOWERING  PLANTS 
364  -  Devil's  Fig  (Solanum  largiflorum),  a  New  Weed  in  Queensland.  — white, 

C.  T.  in  ihe.  Queensland  Agricultural  Journal,  Yo\.  VIII,  Pt.  3,  pp.  170-172.  Brisbane, 
September,  191 7. 

This  paper  gives  a  botanical  description  of  a  new  Solanum  found  up  to 
the  present  in  the  Kin  Kin  district,  Bundaberg  and  Childers,  but  doubtless 
growing  in  other  districts  as  well.  It  has  recently  been  reported  as  a  great 
pest  in  the  first  of  the  three  above-mentioned  districts. 

The  plant  was  first  considered  to  be  a  southern  form  of  S.  Dallachii, 
from  which  it  differs  in  some  respects.  It  does  not  seem  to  agree  with  any 
of  the  extra-Australian  species.  It  is  commonly  called  "  Devil's  Fig  ", 
but  is  also  known  as  "  Chinese  Fig.  "  This  latter  name  is  undesirable  as 
the  plant  is  native.  The  aboriginal  name  "  Koori"  of  the  old  Bundaberg 
natives  given  under  Solanum  Dallachii  by  F.  M.  Baieey  (Queensland  Flora, 
p.  1087)  belongs  to  this  new  species. 

If  the  weeds  are  few  they  may  be  grubbed  out;  repeated  cutting  off 
close  to  the  ground  exhausts  the  vitality  of  the  plant,  but  this  treatment 
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must  be  persistent  to  succeed  ;.  a  little  brine  or  caustic  soda  and  arsenic 
about  the  cut  surface  is  useful.  Spraying  with  arsenical  solutions  does  not 
seem  of  much  value  and  is  out  of  the  question  where  cattle  graze,  but  the 
injection  of  an  arsenical  solution  into  the  main  root  or  branch  should  prove 
successful. 

365  -  A  Machine  for  Destroying  Weeds.  —  See  n.o  334  of  this  Review. 


INJURIOUS   INSECTS  AND  OTHER  I^OWER  ANIMAI.S. 
366  -  Biological  Observations  on  Some   Insects  in  the  Department  of   Herault  general 

France.    —  'Picasd,  v.,  in  th^  Bulletin  de  la  Societe  entomologique  de  France,  No.   19, 
PP-   355-357-  Paris,    1917. 

Special  mention  should  be  made  of  : 

Lixus  iridis  01.  —  This  curculionid,  common  on  aquatic  umbelliferae 
[Helosciadium  =  Apitim,  etc.),  is  sometimes  injurious  to  celery  near  Mont- 
pellier. 

Pieris  brassicae  L,.  —  Among  the  parasites  of  the  large  white  cabbage 
moth  should  be  included  the  ichneumon  Pimpla  alternans  Grav.,  which  un- 
dergoes metamorphosis  in  the  larvae  of  the  macrolepidopteron.  Three 
specimens  reared  by  the  author  emerged  November  30,  1917.  It  should  be 
noted  that  this  Pimpla  does  not  develop  in  the  larva  but  in  the  winter 
chrysalis  of  Clysia  ambiguella. 

Pyrameis  cardui  1/.  —  The  larva  of  this  macrolepidopteron  was  reared 
on  Parietaria  officinalis. 

Charaxes  jasius  L,.  —  Ch.  Oberthur  doubts  the  presence  of  this  lepid- 
opteron  in  lyanguedoc.  It  is  sometimes,  though  rarely,  found  in  Herault 
wherever  the  strawberry  tree  {Arbustus  Unedo)  grows.  The  author  found 
larvae  of  the  insect  on  specimens  of  Ericaceae  at  the  School  of  Agriculture 
of  Montpellier,  and  has  been  assured  by  all  the  lepidopteron  collectors  he 
has  consulted  that  the  adult  insect  has  been  taken  in  the  gardens  of  the  town 
and  in  several  other  localities. 

Carpocapsa  pomonella  L.  —  This  tortrix  (apple  pyralis)  lives  at  Mont- 
pellier on  the  fruit  of  Diospyros  Kaki,  D.  Lotus  and  other  plants  of  the  same 
genus.  It  did  great  damage  to  the  crop  in  1912  and  1913,  a  year  in  which 
the  first  generation  of  the  microlepidopteron  destroyed  almost  all  the  fruit. 

Agromyza  abiens  Zett.  —  This  dipterori  was  reported  by  P.  Marchal 
as  damaging  artichokes  near  Perpignan.  The  author  found  it  at  Montpel- 
lier in  the  same  plant  under  the  same  conditions.  The  larvae  burrow  in  the 
leaves,  along  the  veins,  longitudinal  galleries  with  very  characteristic  quad- 
rangular expansions.  There  are  many  generations  and  damage  is  done  in 
all  seasons.  The  larvae  were  particularly  numerous  during  the  winter 
of  1913-1914 ;  the  exceptional  cold  of  January,  1914,  killed  the  greater  part 
of  them.  Since  then,  the  species,  although  it  has  not  disappeared  entirely, 
has  become  practically  harmless.  P^-fe  ' 

Scleroderma  domesticum  I^atr.  —  In  the  Montpellier  Botanical  Gardens 
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this  proctotrupid  hymenopteron  is  parasitic  on  the  coleopteron  Phlceosi- 
nus  thuyae,  and  the  adult  insect  hibernates  under  the  bark  of  cypress  in 
galeries  hollowed  by  the  scolytid. 

Myrmecophila  acervorum  Panz.  —  This  myrmecophilous  orthopteron 
is  fairly  common  in  the  Department  of  Herault.  A  long  list  of  formicidae 
(genera  Camponotus,  Formica,  Lasius,  Myrmica,  Tetramorium,  Solenopsis)  on 
which  it  may  live  has  already  been  given.  To  the  author's  knowledge  the 
gryllid  has  not  yet  been  reported  on  members  of  the  Cremastogaster  genus. 
It  is  under  bark,  especiall}^  that  of  Pinus  halepensis,  in  which  is  Crem.  scu- 
tellaris,  that  this  species  of  Myrmecophila  is  almost  exclusively  found,  at 
least  in  Herault.  It  is  rarer  under  flat  stones,  where  the  author  has  found 
it  with  another  formicid,  Pheidole  pallidula. 

367  -  Life  History  of  Macrosiphutn  illinoisensis,  the  Grapevine  Aphis.  — 

Baker,  A.  C,  in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  3,  pp.  83-89, plates  8-9- 

Washington,  October  15,  1917. 
A  short  note  on  the  alternation  in  food  plants  by  this  species  was  pub- 
lished in  1915  by  Baker  and  Turner  (i).  The  aphid  was  first  described  by 
ShimER  in  1866  under  the  name  of  Aphis  illinoisensis.  Later,  in  1879, 
Thomas  described  it  as  Siphonophora  viticola,  and  it  was  always  mentioned 
under  the  name  of  viticola  Thos.,  until  Davis,  when  listing  the  aphids  of 
Illinois  in  1910,  drew  attention  to  Shimer's  description  and  gave  viticola 
Thos.  as  a  synonym  of  illinoisensis  Shimer. 

The  species  is  very  abundant  on  wild  grapes  {Vitis  spp.)  in  the  more 
southern  parts  of  the  United  States  and  often  damages  the  cultivated  varie- 
ties. Specimens  of  it  have  been  collected  in  the  District  of  Columbia,  Geor, 
gia,  Indiana,  Maryland,  Missouri,  Mississippi,  North  Carolina,  New  Jersey- 
New  York,  Oklahoma,  Pennsylvania,  Texas  and  Virginia.  An  aphid  which 
might  belong  to  the  same  species  was  found  on  the  vine  at  Campinas, 
Brazil,  in    September,    1898. 

As  there  is  no  complete  study  in  scientific  literature  of  the  different 
forms  of  the  aphid  the  author  considered  it  wise,  in  view  of  the  economic 
importance  of  the  insect,  to  record  briefly  the  results  of  some  of  the  most  re- 
cent studies  on  it  and  to  give  a  full  description  of  the  life  history  of  the 
species. 

368  -  Lepidiutn  apeta/um,  the  Secondary  Host  of  Myzus  cerasi  in  Ontario, 

Canada.  —  Ross,  W.  a.  The   Canadian  Entomologist,    Vol.  XLIX,  No.  12,  p.   434. 

I/ondon,  December,  191 7. 

Among  entomologists  there  is  a  difference  of  opinion  as  to  whether 
Myzus  cerasi.  Fabr.  (cherry  aphis)  is  migratory.  Crosby  considers  the 
question  undecided.  Sanderson  and  O'Kane  state  that,  so  far  as  is  known, 
the  aphid  has  only  one  food  plant.  Gillette  states  definitely  that  M.  ce- 
rasi cannot  change  hosts.  On  the  other  hand,  Quaintance  and  Baker 
claim  that  the  species  is  migratory. 


(i)  Sees.  Sept.,  191 5, No.  990.  [Ed.) 
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The  author's  observations  lead  him  to  conclude  that  this  aphid  is  parti- 
all}^  monophagus  and  partially  migratory.  Apterous  forms  live  throughout 
the  season  on  the  primary  host  —  cherry  —  and  alatae,  born  in  summer,  migrate 
and  form,  colonies  on  a  secondary  host.  In  Ontario,  according  to  the  au- 
thor's observations,  the  favourite  secondary  host  is  Lepidium  apetalum 
(wild  peppergrass) .  He  collected  several  M.  cerasi  from  this  weed  and  suc- 
ceeded repeatedly  in  transferring  it  from  the  cherry  to  peppergrass.  There 
is  no  doubt  that  other  crucifers  serve  as  summer  hosts.  In  insectary  experi- 
ments the  author  successfully  established  colonies  of  M.  cerasi  on  Capsella 
Bursa-pastoris,  Brassica  arvensis  and  Erysimum  cheiranthoides,  but  the  re- 
sults have  not  yet  been  verified  in  the  field- 

369  -  Sweet  Sorghum  Varieties  Resistant  to  the  Corn  Earworm,  in  the  United  States. 

—  See  No.  279  of  this  Review. 

370  -  Perez/a  mesnili  n.  sp.,  a  Protozoan  Parasite  of  the  Larvae  of  the  Large  White 
Cabbage  Moth  {P/eri's  brassicae),  in  France,  —  paillot,  a.,  in  Comptes  rendus 

des  seances  de  la  Societe  de  Biologic,  Vol.  LXXXI,   No.  2,  pp.  66-68,  i  fig.  Paris,  1918. 

The  paper  describes  a  new  microsporidium  found  in  the  larvae  of  Pieris 
brassicae  collected  in  the  Sathonay-Rillieux,  Lyons,  district.  It  attacks 
exclusively  the  Malpighian  tubes  and  the  silk  glands  of  a  fairly  small  per- 
centage of  the  larvae  of  the  macrolepidopteron.  The  author  places  this 
protozoan  temporarily  in  the  genus  Perezia,  but  under  the  name  of  P.  mesnili 
n.  sp. 

371  -  Hyperecteina  polyphylla  n.  sp.,  a  Dipterous.  Parasite  of  the  Injurious 
Coleopteron  Po/j^/jAj^/Za  fullo'm  Russia.  —  villeneuve,  j  ,  in  Bulletin  deiv 

Societe  entomologiquc  dc  France,  No.  17,  pp.  306-309.  Paris,  1917. 

Mr.  Z.  G01.OVIANKO,  of  Borispol  (Russia)  published  at'  Kiev,  in  1916, 
a  stud}^,  printed  in  Russian  and  illustrated  with  many  figures,  on  the  de- 
velopment of  two  flies,  one  of  which,  in  the  larval  stage,  is  saprophagous 
on  a  dead  lamellicorn  beetle,  Polyphylla  jullo  ;  the  other,  parasitic  on  the 
same  coleopteron,  lays  its  eggs  on  the  stomach  of  the  living  animal. 

The  author,  taking  as  basis  material  sent  to  him  by  Mr.  Golovianko, 
has  ascertained  the  saprophagous  dipteron,  represented  by  two  females, 
to  belong  to  the  genus  Sarcophaga  ;  this  cannot  be  positively  stated  as  there 
were  no  males. 

The  parasitic  dipteron  is  an  undescribed  species  which  also  exists  in 
France  ;  it  belongs  to  the  genus  Hyperecteina  and  is  closely  allied  to  H.  me- 
topina  Schiner,  for  which  it  has  been  mistaken.  The  author  describes  the 
insect  under  the  name  of  H.  polyphyllae  n.  sp.  He  possesses  a  male  of  this 
new  species  taken  at  Cape  Breton  (Landes)  by  Mr.  J.  DE  Gaulle  and 
has  examined  the  two  females  sent  by  Mr.   Golovianko. 

372  -  Cosmopteryx  phaeogastra  n.  sp.  and  C.  bambusae  n.  sp.,  Mierolepido- 
ptera  attacking  Beans  and  Bamboo  respectively,  in  India.  —  mkyrick,  e.,  in  The 

EntomologisVs    Monthly  Magazine,   Vol.  LIU  (3rd.  Ser.,  Vol.  Ill),  No.    642    (No.   35) 
pp.  257-258.  London,  November,  191 7. 

This  paper  gives  a  morphological  description  of  :  — 
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i)  Cosmopteryx  phaeogastra  n.  sp.,  from  larvae  mining  blotches  in 
leaves  of  beans,  at  Pusa, 

2)  C.  Bambnsae  n.  sp.,  from  larvae  mining  blotches  in  the  leaves  of 
bamboo,  at  Pusa. 

373  -  Citrus  Pests  in  Surinam.  —  See  Xo.  300  of  this  Review. 

374  -  Rhynchites  baccus,  a  Coleopteron  Injurious  to  Apples,  Apricots  and  Plums, 

in  Sicily. —  De  SteF-'Usti,  T.,  in  Nuovi  Annali  di  Agricoltura  Siciliana,  Year  VI,  Sqt.  6, 
Pt.  4,  pp.   178-191.  Palermo,  1917. 

Repeated  observations  made  by  the  author  during  a  number  of  years 
shows  that  very  serious  damage  is  caused  in  the  orchards  of  the  mountains 
of  Renda,  in  the  Monreale  district  (province  of  Palermo),  by  the  curculionid 
Rhynchites  bacchus,  and,  to  a  much  lesser  degree  by  other  insects  of  the  same 
genus,  such  as  Rhynch.  giganteus,  Rhynch.  auratus  and  Rhynch.  ruber  (i). 

Rhynch.  bacchus  attacks  apricots  and  plums  but  especially  apples. 
During  many  years  the  har\'est  was  completely  lost,  and  the  author  ob- 
served that  the  whole  crop  of  apples  and  plums  nxay  be  destroyed  in  about 
a  week. 

On  apples  and  apricots  the  insect  lays  many  eggs,  but,  according  to  the 
author's  observations,  only  one  on  plums.  Having  laid  its  egg  on  the  plum, 
the  insect  cuts  the  pedtmcle  in  about  the  middle,  thus  causing  the  fruit 
which  is  to  feed  the  larva  to  fall  to  the  ground.  In  apples  and  apricots, 
however,  it  either  cuts  the  peduncle  partly  or  not  at  all,  so  that  the  fruit 
dries  up  on  the  tree,  falling  only  during  wind  or  the  autumn  rains.  Damp 
causes  the  fruit  to  soften  and  decompose,  enabling  the  larvae  within  to 
enter  the.soil  and  complete  their  metamorphosis  there. 

All  the  insects  do  not  lay  eggs  in  good  time.  They  do  not,  however,  die 
during  winter,  but  hide  in  a  sheltered  spot  where  they  await  spring,  and  the 
attack  the  fruit  as  soon  as  it  has  set.  The  author  has  found  specimens  of 
Rhynch.  bacchus  in  November,  December  and  January. 

From  many  dried-up  apples  containing  larvae  of  this  coleopteron  pick- 
ed from  trees  by  the  author,  emerged  in  September  two  parasitic  hymen- 
optera,  Eupelmus  degeeri  and  a  member  of  the  genus  Syntomaspis,  which 
may  form  a  new  species.  The  former  was  present  more  frequently  than  the 
latter,  but  always  in  limited  numbers,  which  leads  the  author  to  believe 
that  these  natural  enemies  are  not  really  of  importance. 

The  best  methods  of  control  are  to  collect  the  fallen  fruit,  each  day  at 
the  same  time  in  all  infested  orchards,  and  to  pick  that  which  is  attacked 
but  is  still  on  the  tree.  The  larvae  in  this  fruit  should  then  be  killed.  As 
a  means  of  obtaining  the  desired  result  v/ithout  total  loss  of  the  product, 
the  author  advises  that  the  infested  fruit  be  boiled  and  then  given  as  food 
to  pigs. 


(i)  See  B.Aug.  igis.Xo.  1240  ;  B.  July,  i9i4,No.  693.   [Ed. 


Alfredo  Ruggeri.  gerente  responsabile. 


In  quoting  articles,  please  mention  this  REVIEW. 


CONTKNTS 


ABSTRACTS. 

AGRICULTURAL  INTELLIGENCE. 

I.  —  Generai,  Information. 

Development  of  Agriculture  in  Different  Countries.  —  375.  Agriculture  in  Crete. — 
376.  Agriculture  and  Forestry  in  Cyprus. 

Rural  Hygiene. —377.  A  Biological  Analysis  of  Pellagra-producing  Diets.  II.  The  Mini- 
mum Requirements  of  the  Two  Unidentified  Dietary  Factors  for  ]Maintenance  as  Contrast- 
ed with  Growth. — 378.  The  Biological  Efficiency  of  Potato  Nitrogen. — 379.  Food 
Value  of  Wholemeal  and  of  85  %  Flour  as  Compared  with  White  Flour. — 380.  Toxic 
Bread  and  Flour;  Detection  and  Estimation  of  Sapotoxins,  — ■  381.  The  Prevention  of 
Malta  Fever  by  Active  Immunisation  of  .A.nimal  Carriers.  — 382.  I/>ss  of  Power  of  Infe- 
ction of  Marsh  Anopeles  during  Hibernation. 

Experiment.'^l  and  Analytical  Work. —  383.     Electric  Farming  in  the  United  Stites. 

•       II.  —  Crops  and  Cui^tivation. 

a)  General. 

Agricultural  Meteorology. — 384.  Effect  of  Meteorological  Factors  on  the  Maturation 
of  the  Tissues  and  the  Resistance  to  Cold  of  the  Vine  in  U.  S.  A. 

Soil  Physics,  Chemistry  and  Microbiology.  —  385.  Vegetation  as  an  Indicator  of  the 
Fertility  of  Sandy  Pine  Plains  Soils  in  Northern  Wisconsin. — 386.  The  Growth  of 
Sheep  Sorrel  (Rumex  Acelosdla]  in  Calcareous  and  Dolomitic  Media,  in  the  United  States. 
—  387.  Movement  of  Soluble  Salts  Through  Soils.  —  388.  Tot- 1  Nitrogen  and  Carbon 
in  Cultivated  I^and  and  l,and  Abandoned  to  Grass  and  Weeds.  — 389.  The  Effect  of 
Different  Salts  on  Ammonia  Formation  in  the  Soil.  —  390.  Aluminum  as  a  Factor 
Influencing  the  Effect  of  Acid  Soils  on  Ditferent  Crops.  —391.  Nitrates  and  Nitrifica- 
tion in  Relation  to  Cultural  Practices  and  Plant  Growth. 

Manures  and  Manuring.  —  392.  Nitrification  as  a  Measure  of  the  Availability  of  Different 
Forms  of  Calcium  Carbonate  when  Employed  as  Correctors  of  Soil  Acidity. —  393.  Changes 
Occurring  During  the  Storage  of  .Manure.  —  394.  The  Problem  of  Potassium  Salts 
in  Italy.  —  395.  The  Influence  of  Sodium  Nitrate  upon  Nitrate  Transformations  in 
Soils  with  Special  Reference  to  its  A\ailability  and  that  of  other  Nitrogenous  INIanures.  — • 
396.  Experiments  on  the  Baoterisation  of  Peat  for  Soil  Fertilising  Purposes. 
39y.  Fertiliser  Applied  to  the  Potato  in  Illinois,  U.S.A. 

Permanent  Improvements,  Drainage  .and  Irrig.vtion.  —  398.  Irrigation  in  the  Island  of 
Cyprus. 


Intern-AT.  Inst,  of  Agric.  Internat.  Review  of  Science  and  Practice  of  Agriculture,  Year  IX, 
No.  IV.  Rome,  April,  191 8. 


/ 


II  CONTENTS 


b)  Special. 

Agricultural  Botany,  Cfifmistry  and  Physiology  of  Plants.  — 399.  Studies  on  Inuliu 
in  Plants  :  I.  Its  Formation  ;  II.  Tlie  Changes  it  Undergoes  in  the  Resting  Tuber 
of  the  Jerusalem  Artichoke. — 400.  Studies  on  the  Cj'anogenetic  Compoimds  of  Sor- 
ghum. —  40T.  Analysis  of  I^araia  Palm  Nuts  and  l,eaves.  — 402.  The  Chemical  Com- 
position of  the  Potato  Plant  at  Various  Stages  of  Development.  —  403.  The  Growth 
of  Isolated  Plant  Embryos.  — 404.  Variations  in  the  Development  of  Secondary  Root- 
lets in  Cereals. 

Plant  Breeding.  — '403.  The  Selection  and  Hybridisation  of  Cereals  in  Alaska,  U.S.A.  — 
406.  The  Inheritance  of  Glume  l,ength  in  Trilicum  polonicum.  A  Case  of  Zygotic 
Inhibiiion.  —  407.  Oat  Selection  by  Pure  I.ines  at  the  Agricultural  Experiment  Station 
of  Maine,  U.S..\.  —  408.  Genetic  Study  of  the  Awns  of  a  Variety  of  Six-Rowed  Barley.  — 
409.  "Reggiano  Maize",  a  New  Varietyof  Early  Dwarf  Maize  Obtained  in  Italy  by  Hybridi- 
sation and  Selection.  —  410.  The  Improvement  of  Cotton  by  Selection,  in  India.  ■ — 
411.  The  Effect  of  Selection  on  "Kumpta"  Cotton  and  on  the  Qaality  of  Its  Fibre, in  India. 

CERE.AL  AND  PuLSE  CROPS.  —  412.  Yields  of  Different  Varieties  of  Maizc  in  Illinois. — 
413.  A  New  Early  Variety  of  Dwarf  Maize,  Obtained  in  the  Province  of  Reggio-Emib'a, 
Itah'.  — '  414.     Indo-Chinese  Rice. 

Starch  Crops.  — 415.  The  Composition  of  the  Potato  Plant  at  Various  Stages  of  Develop- 
ment.—416.     Methods  of  Applying  Fertiliser  to  Sweet  Potatoes. 

Forage  Crops,  Meadows  and  P.\stures. — 417.  Grasses  and  Other  Fodder  Plants  of 
Victoria,  Australia. — 418.  Bokkara  or  Sweet  Clover  (Melilotus  alba)  in  New  South 
Wales. 

Fibre  Crops.  — 419.  The  Selection  of  Kumpta  Cotton  in  India.  — 420.  Arabari  or  Deccan 
Hemp,  Hibiscus  Cannahintis  1,.,  in  South  Africa. 

Oil- Yielding  Crops. — 421.  Contribution  to  the  Chemical  Study  of  the  Nuts  of  "  Sanga- 
sanga  "  or  Ricinodendron  africanum. 

Horticulture. — 422.     Commercial  Fruit  Growing  in  Indiana. 

Fruit  Growing. — 423.     Methods  of  Cultivating  Trees  in  Relation  to  Soil  Nitrification. 

Vine  Growing.  —  424.  Extension  of  the  I^imits  of  Cultivation  of  the  Vine  by  Means  cf 
Certain  Hybrids.  — ■  425.  Vinifera  Grapes  in  the  State  of  New  York,  U.  S.  A .  — 
426.  Vine  Growing  in  Crete.  —427.     Winter  Injury  of  Grapes  in  Kentucky,  U.S.A. 

Forestry.  — 428.  The  Arboretum  of  M.  P.  de  Vilmorin  at  Pezanin  (Saone-et-Loire,  France), 
and  the  Results  Obtained  there.  —  429.  "  Peh-Muh  "  and  "  Xun-Peh-?Iuh",  Trees 
in  Tonkin  New  to  Science. — 430.  The  Forests  of  the  Island  of  Cyprus. — 431.  Fer- 
tility and  Population  of  the  Sandv  Pine  Plains  of  Northern  Wisconsin,  U.S.A. 

III.  —  Live  STOCK  and  breeding. 
a)  General. 

Hygiene.  — 432.  Experimental  Feeding  of  Sheep  with  two  Poison  Plants  :  — Wild  Indigo 
[Su'-ainsona  luteola)  and  Native  Wifd  Tobacco  [Nicoiiana  suaveolens),  in  New  South 
Wales.  — 433.  Parasitic  Nematodes  in  the  Belgian  Congo.  — 434.  The  Cultnre  of  the 
Parasite  of  Epizootic  I/vrnphangitis  and  the  Experimental  Production  of  the  Disease  in 
the  Horse,  in  France.  — 435.  Immunisation  of  Goats  against  Malta  Fever  by  Vaccina- 
tion.—  436.  Contagious  Septicaemia  of  Swine  in  Morocco. — 437.  Avian  Blood  Par.j- 
sites  of  French  Guiana.  — 43S.   Chicken  Pox  in  Poultry  in  Canada. 

An.atomy  and  Physiology  :  Generalities.  —  439.  The  Chemical  Composition  of  the 
Placenta  of  the  Cow. — 4^0.  Foetal  Athyrosis.  A  Study  of  the  Iodine  Requirement 
of   the  Pregnant  Sow. 

Feeds  and  Feeding.  —  441.     The  Availability  of  the  Energy    of    Food  for    Growth.  — 

442.  The  Feeding  of  Yoimg  Chirks  on  Grain  Mixtures  of  High  and  I/OW  I^ysine  Content.  — 

443.  The  Relative  Value  of  Certain  Proteins  and  Protein  Concentrates  as  Supplements 
to   Maize   Gluten. — 444.     The  Nutritive  Proi)erties  of   Kafirin. 


CONTENTS  III 


b)  Speciai,. 

Cattle.  — .1.45.  The  Influence  of  the  Stage  of  Gestation  on  the  Composition  and  Proper- 
ties of  Milk.  —  446.     The  Effect  of  Pepsin  Whey  on  Calves. 

Pigs. — 447.     Swine  Management  in  17. S.  A. 

Poultry. — 448.     Blood  Fat  in  Domestic  Fowls  in  Relation  to  Fgg  Production. 

Sericulture. — 449.  Second  Report  on  the  Experiments  carried  out  at  Pusa  to  Improve 
the   Mulberry   Silk   Industry. 

Other  I^ive  Stock. — 450.  Fresh- Water  Mussels  :  Their  Exploitation  and  Artificial  Pro- 
pagation in  the  Rivers  of  the  United  States. 

*  IV.  —  Farm  ENGiNEEiaNG. 

AGRICULTURAL  MACHINERY  AND  IMPLEMENTS. — 451.  The  Encouragement  of  Mechanical 
Cultivation  in  France.  —  452.  Mechanical  Cultivation  Tests  at  Raliat,  Morocco.^ 
45;,.  The  Application  of  Electricity  to  Agriculture  in  France. — 454.  Tractors  in  the  United 
State?s. — 455.  The  Conversion  of  Automobiles  into  Tractors. — 456.  Fuel  Saving,  - — 
457.  Fire  Prevention  and  Fire  Fighting  on  the  Farm,  in  U.S.A.  —  458.  Review  of 
Patents. 

Farm  Butt.dings, — 459.     The  Construction  of  Poultry  Houses  in  U.S.A^ 

V.  —  RuRAi<  Economics, 

460,  — Cost  of  Keeping  Farm  Horses  and  Cost  of  Horse  labour  in  the  United  States. 

^,VI.  —  AgricuIvTurai,  Industries. 

INDUSTRIFS  Depending  on  Plant  Products.  —  461.  New  Method  for  the  Separation  and 
Estimation  of  I,actic,  Succinic  and  Malic  Acid  in  Wine.  ■ — 462.  Alcoholic  Fermentation 
of  the  Jenisalem  Artichoke.  —  463.  Characteristics  and  Quality  of  Montana  Grown  Wheat. 

—  464.     The  Catalase  Activity  of  American  Wheat  Flours. — 465.     Brazilian  Oilseeds 

—  466.  Paper-Yielding  Plants. — 467.  Utilisation  of  the  Red  Dye  Obtained  from  the 
lyCaf-Sheaths  and  Stalks  of  Certain  Varieties  of  Sorghiun.  —  468.  A  Study  of  Methods 
for  Preparing  I,Tquorice  Extract. — 469.     Berry  Was. 

Industries  Depending  on  Plant  Products. — 470.  Detection  of  l<ime  Used  as  a  Neu- 
tralizer  in  Dairy  Products. — 471.  The  Determination  of  Bacteria  in  Ice  Cream. — 
472.     Chicago  Dressed  Carcase  Contest  ol  Cattle,  Sheep  and  Hogs. 

AGiaCULTURAL   PRODUCTS  :  PRESERVING,    PACKING,    TRANSPORT,   TRADE.  —  473.      The  Colon- 

Aerogenes  Groups  from  Silage. — 474.  Preservation  of  the  Roots  of  Jerasalem  Arti- 
choke.—  475.     Cold  Storage  Butter. 

PIvANT  DISEASES. 

III.  —  Diseases  Due  to  Fungi,  Bacteria  and  Other 

Lower  Pi^ants. 

General. — 476.  Fimgi,  Insects  and  Animals  Injurious  to  Cultivated  Plants  in  Norway 
in  1916.  — 477.     Fungi  of  Eritrea  and  Abyssinia. 

Resistant  Plants.  —  478.     The  Resistance  of  Peanuts  to  Scleroiium  Rolfsii . 

DiSEAsrs  OF  Various  Crops.  — 479.     On  a  Sudden  Outbreak  of  Cotton  Rust  [Mcidium  Gos- 

■  sypii),  in  Texas.  — 480.     Vegetable  Parasites  of  the  Cacao-Tree  in  the  State  of  Bahia, 

Brazil. — 481.     Diseases  and  Pests  of  the  Onion,  in  Illinois,  U.S.A. — 482.     A  Phvl- 

lachora  of  the  Royal  Palm  in  Cuba. — 483.     An  Unidentified  Fimgus  Injurious  to  the 

Conifer  Cedrus  Deodara  in  India. 


IV  CONTENTS 


IV.  —  Weeds  .\nd  Parasitic  Flowering  Pi,ants. 

484. — -Some  Farm  Weeds  in  Sindh,  India. 

V.  —  Injurious  insects  and  other  i<ower  animai^. 

General. — 485.  Observations  on  British  Coccidae. — 486.  Animal  Pests  of  Cultivated 
Plants  in  Norway,  in  1916. — 487.    African  Aphididae. 

Resistant  Plants.  —  488.  "  4  F  ",  a.  Variety  of  Cotton  Resistant  to  Insect  Attack  in  the 
Pimjab,    India. 

Means  of  Prevention  and  Controi.  —  489.  The  Control  of  I,ocusts  in  Cyprus.  — 
490.  Patents  for  the  Control  of  Plant  Pests. 

Insects,  ETC.,  Injurious  to  Various  Crops.  —  491.  Tylenchus  penetrans  n.  sp. ,  a  New 
Nematode  Parasite  of  Cotton,  Potatoes  and  Other  Plants.  —492.  Animal  Pests  ot  Onions, 
in  Illinois.  —  493.  Insect  and  Vegetable  Parasites  of  the  Cacao-Tree  in  the  -State  of 
,  Bahia,  Brazil.  — 494.  Euxoa  excellens  Grt. ,  a  Little  Known  Cutworm  in  British  Colum- 
bia. —  493.  Insects  Injurious  to  the  Cranberry  in  the  United  States.  —  496.  Important 
Pecan  Insect  Pests  and  Their  Control. 


The  Bureau  assumes  no  responsibility   witli   regard  to  the  opinions  and  the  results  of  experiments 
outlined  in  this  Review. 

The  Editor's  notes  are  marked  (Ed.). 


YEAR  IX  —  NUMBER  4 


ROME,   APRIL;    19 18 


INTERNATIONAIv  INSTITUTE  OF  AGRICULTURE 
Bureau  of  Agricultural  Intelligence  and  Plant  DIvSEases 


INTERNATIONAL  REVIEW  OF  THE  SCIENCE 
AND  PRACTICE  OF  AGRICULTURE 

MONTHLY  BULLETIN 

OF  agricultural  intelligence  and  plant  diseases 
ABSTRACTS 


AGRICUIvTURAIv   INTELLIGENCE 


GENERAL  INFORMATION. 


375  -  Agriculture  in  Crete.  —  Franchet,  L.,  in  the  Revue  Scientifigue,  Year  LVI,  No.  3, 
pp.  75-81.     Paris,  February  2-9,  1918. 

Crete  is  essentially  an  agricultural  country,  but  cultivation  there  is 
still  in  a  primitive  state. 

Vine  growing.  —  Vine-growing,  though  remarkable  in  Crete,  is  much 
inferior  to  what  it  ought  to  be.  The  quality  of  the  produce  is  entirely  due 
to  the  exceptional  climatic  conditions  and  in  no  wise  to  the  work  of  the 
growers.  There  are  many  varieties  of  grapes  but  the  principal  and  only 
really  appreciated  ones  are :  — 

Black  grapes  :  —  Cotzifalei,  Mendillarei ;  Liatico, 
White  grapes  :  —  Rasaccia,  Croutakta,  Sultanine. 

The  wine  is  of  medium  quality  only,  owing  to  inadequate  methods  of 
preparation,  for  it  could  be  excellent.  The  best  red  wine  is  made  from  the 
Cotzifalei  grapes.  Wine  made  with  Mendillarei  grapes  is  less  alcoholic 
than  the  former,  whereas  that  made  with  Liatico  grapes  is  more  alcoholic ; 
it  is  also  less  dark  than  that  made  with  other  red  varieties. 

Of  the  white  grapes,  Rasaccia  is  chiefly  used  as  a  dessert  grape,  and 
Croutakta  for  wine-making. 

The  Cretan  wines  would  be  excellent  dessert  wines,  of  the  Marsala 
type.  The  production  of  wine  is  estimated  at  2  970  000  imperial  gallons ; 
it  could  easily  be  increased  tenfold.  Certan  wines  have,  on  an  average,  14  to 
160,  but  some  occasionally  are  as  high  as  17°,  and  even  19°,  according  to 
the  year. 

Crete  exports  raisins,  but  in  small  quantities  only.  For  this  purpose 
the  Croutakta  variety  is  chiefly  used,  and  prepared  as  follows  :  —  the  grapes 
are  steeped  for  some  hours  in  a  solution  of  carbonate  of  soda,  then  left  to 
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dry.  They  are  generally  sold  only  loose,  the  peduncle  having  been  detached 
by  the  worker  (women  usually  do  this  work)  with  her  teeth.  This  method 
was  the  only  one  in  use  in  Crete  and  Asia  Minor  till  about  1910,  but  nowa- 
days the  peduncle  is  usually  removed  by  machine.  These  raisins  are  ex- 
ported and  used  in  pastry-making,  especially  in  Germany  and  Austria. 
The  yellowish  Sultanine  variety,  also  known  as  "  Corinthian  ",  is  also 
harvested.  The  peduncle  is  removed  by  machine  and  the  raisins  exported 
to  Germany,  Austria  and  Egypt. 

The  wine,  residue  and  dried  grapes  are  treated  locally  for  the  manufact- 
ure of  alcohol,  which  is  used  in  the  country,  the  surplus  being  exported 
to  the  East.  The  annual  production  is  from  352  000  to  396  000  gallons. 
The  reddish  alcohols,  obtained  by  simple  distillation,  differ  greatly  in 
degrees,  varying  from  30  to  90°.     The  standard  of  the  cognacs  is  from 

38  to  450. 

Experiments  on  the  manufacture  of  alcohol  with  locust-beans  have  not 
given  satisfactory  results. 

Cereals.  — *  The  cultivation  of  cereals  is  practically  non-existent.  The 
few  natives  and  Turks  who  cultivate  fields  grow  wheat  and  barley  for 
their  own  use.  The  methods  have  remained  unchanged  for  about  4  000 
years.  When  the  rich  Messara  plain  is  cultivated  by  modern  methods  it 
will  yield  sufficient  wheat  to  supply  the  whole  island  with  flour.  At  the 
present  day  about  12000  metric  tons  of  flour  of  different  qualities  are  im- 
ported from  Italy,  Rumania  and  Bulgaria. 

Olive  trees.  —  Olive  trees,  which  grow  with  great  ease  in  Crete, 
might  prove  one  of  the  principal  crops ;  in  spite  of  the  neglected  condition  of 
.  the  trees  they  give  an  abundant  yield.  King  George  I  made  an  attempt  to 
improve  the  cultivation  of  olives  by  bringing  specialists  over  from  Italy  to 
teach  peasants  the  art  of  pruning.  Unfortunately  this  experimant  did  not 
continue,  and  owners  of  olive  orchards  not  only  continue  to  neglect  their 
tree,  to  the  great  detriment  of  the  yield  and  quality  of  the  fruit,  but  also 
to  cut  them  for  use  as  firewood,  without  considering  the  wealth  they  are 
gradually  destroying. 

The  olives  of  Crete  are  of  three  qualities  :  —  the  psiloelies,  small  olives 
yielding  a  good  oil,  the  chondroelies,  large  olives  giving  a  less  appreciated 
oil,  and  the  tsounates,  medium  olives  very  rich  in  oil,  but  of  which,  unfor- 
tunately, there  are  only  a  few  in  the  island.  The  harvest  is  from  October 
to  November. 

When  ripe  the  olives  are  not  picked  or  knocked  down  with  a  pole,  but 
left  till  they  drop.  Often  they  are  not  collected  from  the  ground  till  partly 
rotten.  The  oil  is  etracted  by  crushing,  but  there  are  three  factories  which 
extract  oil  from  the  cake  by  the  carbon  bisulphide  method.  The  yield  is 
very  variable,  varying  from  5  to  15  %. 

The  residue  from  the  bisulphide  treatment  is  thrown  away,  though, 
since  it  still  contains  71  %  of  organic  matter,  it  could  be  used  as  a  fertilis- 
er. A  very  small  quantity  of  the  olive  oil  is  used  for  soap-making.  The 
annual  yield  is  about  5  500  000  lbs.,  only  ^/^  of  the  yield  about  forty  years 
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ago.      This  industry,  in  which  primitive  methods  are  still   used,  could 
develop  largely  if  modern  methods  and  material  were  employed. 

Citrons.  —  The  citron,  grown  in  the  positions  best  exposed  to  the 
sun  and  sheltered  from  the  north  wind,  yields  abundantly.  The  fruit  is 
gathered  in  August  and  December,  and  exported  chiefly  to  the  United 
States,  England  and  Germany.  Unfortunately  the  trees  are  subject 
to  many  diseases  which  do  great  damage,  especially  when  the  wood  splits 
and  the  sap  flows. 

The  fruit  is  not  exported  fresh,  as  it  would  not  stand  so  long  a  journey, 
but  is  put  in  brine.  It  is  cut  into  two  or  three,  placed  in  barrels,  and  left 
to  soak  in  sea-water  with  a  large  quantity  of  salt.  It  is  left  thus  for 
several  weeks,  then  taken  out  and  sorted  into  two  or  three  qualities.  The 
pieces  are  then  put  back  into  the  barrels,  and  well  pressed.  When  the 
bottom  of  the  barrel  has  been  fixed,  a  hole  is  made  in  it  and  a  new,  very 
strong  brine  introduced.  The  barrel  is  then  hermetically  closed  and  is 
ready  for  export. 

Tobacco.  —  The  climate,  as  well  as  the  soil  of  Crete,  are  very  favour- 
able to  tobacco  growing.  It  was  started  seriously  in  1899,  and  in  1901 
the  yield  had  risen  from  33  000  lb.  to  275  000  lb.  When,  however,  the  Greek 
Government  took  over  the  monopoly  of  tobacco,  the  native  crop  was  com- 
pletely ruined,  and  today  only  very  medium  tobacco  imported  from  Greece 
or  Turkey  is  used  in  the  island. 

The  native  tobacco  itself  is  not  good,  but  this  is  due  solely  to  the  method 
of  preparing  it  ;  if  well  cultivated  and  well  prepared,  Cretan  tobacco  could 
rank  with  that  of  the  be.st  quality. 

Various  fruits.  —  Crete  produces  lemons,  tangerines  which  are  much 
appreciated,  cherries,  and  apricots;  the  Japanese  medlar  does  particularly 
well  there.  When  the  soil  is  treated  by  modern  methods  fruit  production 
may  become  of  considerable  importance. 

Stock  Breeding.  —  Properly  speaking  stock  breeding  does  not  exist 
in  Crete,  and  the  flocks  of  sheep  or  goats  belong  to  peasants  who  keep 
them  for  their  own  consumption,  selling  only  the  surplus.  The  rare  oxen 
or  cows  are  kept  only  as  draught  animals,  for  the  Cretans  do  not  like  cows' 
milk  and  hardly  drink  goat's  or  sheep's  milk.  The  little  milk  drunk  in  the 
towns  is  almost  exclusively  imported  concentrated  milk. 

Goat  and  sheep's  milk  are  used  in  the  manufacture  of  inferior  quality 
cheese,  which  turns  rancid  rapidly.  The  Cretans  however,  excel  in  the  mak- 
ing of  "  yoghurt  ",  curdled  sheep's  milk,  a  large  quantity  of  which  is  con- 
sumed locally,  and  is  also  exported  to  Turkey  and  the  coast  of  Asia  Minor  ; 
Cretan  yoghurt  is  famous  in  the  East.  Butter  is  not  made,  food  being 
prepared  with  oil. 

Cattle  breeding  could  be  successfully  attempted,  especially  in  the  east- 
ern part  of  the  island,  and  should  give  very  good  results.  If  goats  and 
sheep  were  bred  rationally  they  might  prove  a  source  of  great  profit  and 
permit  the  utilisation  of  the  uncultivated  mountainous  parts  of  the  island. 
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376  -  Agriculture  and  Forestry  in  Cyprus.  —  RIiddleton  J.  p.,  in  The  Quarterly  Review, 

No.    451,   pp.    401-423.   lyondon,    1917. 

Agriculture.  —  The  cultivation  of  cereals  on  primitive  lines  is  essen- 
tially the  principal  industry  of  the  island  ;  most  of  the  land  is  held  by 
the  peasants  as  proprietors,  but  in  some  places  the  metayer  system  prevails. 
There  are  about  i  100  000  acres  of  cultivated  land,  and  it  is  estimated  that 
some  325  000  acres  are  still  susceptible  of  cultivation. 

A  Department  of  Agriculture,  staffed  by  a  Director  and  other  Assist- 
ants, including  a  veterinary  surgeon,  is  endeavouring  with  some  success 
to  induce  the  farmers  to  adopt  the  use  of  manures  and  improved  implements 
and  systems.  An  experimental  farm,  started  in  1903,  was  in  1907  convert- 
ed into  a  stock  and  horse-breeding  establishment,  by  means  of  which  the 
general  standard  of  stock  and  the  native  ponies  have  been  much  im- 
proved. The  Government  has  also  started  ostrich  breeding,  an  experiment 
so  far  not  attended  with  quite  the  success  anticipated.  Cattle,  horses, 
sheep,  pigs  and  poultry,  however,  show,  by  their  improvement  in  character 
and  value,  the  wisdom  of  the  Government  efforts. 

The  cultivation  of  the  vine,  which  extends  over  a  large  area,  produces 
red  and  white  wines  of  various  types,  forming  one  of  the  main  staples  of 
Cj'prus  trade.  The  application  of  sulphur  to  the  vines  has  been  made  com- 
pulsory, and  the  extension  of  vine  disease  has  thus  been  greatl}^  lessened. 
The  manufacture  of  wine  is  still  generally  primitive,  but  an  English  com- 
pany, established  for  some  twenty  years,  buys  up  the  peasants'  grapes 
and  makes  wine  of  a  better  character.  Excellent  brandy  is  also  manu- 
factured at  lyimassol.  The  value  of  wine  exported  in  1879  '^^s  £31  600  ;  in 
1880  it  reached  £  46  000,  rose  to  £  53  685  in  1911,  but  fell  again  to  £  43  060 
in  1 913.  These  figures  do  not  show  any  great  increase  in  the  output  of 
wine,  but  there  seems  to  have  been  a  considerable  extension  in  the  pro- 
duction of  raisins  in  later  years,  for  whereas,  in  191 1  the  value  of  raisins 
exported  amounted  to  £  29  636,  it  increased  in  1913  to  £  39  002.  This  seems 
to  show  that  it  pays  better  to  transform  the  splendid  black  grape  of  Cyprus 
into  dried  fruit  than  to  manufacture  wine. 

Irrigation,  as  a  Government  undertaking  has  not  apparently  been  at- 
tended with  the  success  expected,  partly  owing  to  the  thrifty  habits  of  the 
peasants  who  wait  for  rain  until  the  last  moment ;  and  partly  owing  to 
the  evaporation  consequent  on  summer  storage.  It  appears  that  only  some 
600  acres  of  summer  crop  in  the  shape  of  cotton  are  grown.  The  peasants 
have  their  own  rough  methods  of  irrigation.  There  is  no  doubt  that  irriga- 
tion works  wonders  on  the  arid  surface  of  the  soil  and  amply  repays  its  cost. 
Convinced  of  this  the  Government  formed  its  first  reservoir  at  Synkrasi ; 
and  others  have  since  been  completed.  But  the  system  of  storage  irriga- 
tion does  not  seem  to  commend  itself  to  the  villagers  ;  and  reclaimed  lands 
attached  to  the  reservoirs  are  but  slowly  taken  up.  In  one  of  the  reservoirs 
also  the  water  has  proved  brackish  and  unsuitable  for  watering  crops. 
The  State  only  takes  a  "  small  fraction  of  the  total  increased  production  ", 
while  a  considerable  outlay  is  involved  in  paying  compensation  for  land  ; 
the  prospect  of  financial  success  is  therefore  uncertain  at  present. 

[srs]  ♦ 
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Cyprus  has  suffered  from  the  plague  of  locusts  from  time  immemor- 
ial ;  and  remedies  for  it  engaged  the  attention  of  the  English  Government 
soon  after  the  occupation.  Each  year  the  "  screen  and  pit  "  method  sug- 
gested by  M.  Mattei  has  been  applied  ;  and  by  means  of  this  plan  and  by 
purchase  of  the  eggs  and  the  insects  themselves  at  the  suitable  seasons  the 
scourge  was  practically  eradicated,  but  at  a  considerable  expenditure,  which 
was  met  by  a  I^ocust  Tax.  The  surplus  funds  arising  from  this  tax,  which 
was  in  existence  for  some  years,  have  afforded  a  convenient  reservoir  for  unex- 
pected emergencies.  In  later  years,  on  a  recrudescence  of  the  plague,  treat- 
ment by  means  of  noxious  chemicals  has  been  tried,  but  met  with  objection 
from  the  peasants.  A  compromise  has  been  effected  under  which  this  treat- 
ment is  only  applied  to  places  where  there  is  no  risk  to  the  animals  of  the 
villagers,  while  the  old  system  of  purchasing  eggs  and  insects  in  their  imma- 
ture stage  is  resorted  to  elsewhere. 

Forestry.  —  In  ancient  days  Cyprus  was  no  doubt  rich  in  timber, 
and  its  mountain  districts  were  clothed  with  trees  varying  with  the  altitude. 
In  1878,  when  Cyprus  passed  under  British  control,  the  condition  of  the  so- 
called  forests  was  deplorable,  and  it  was  clear  that  strong  steps,  aided  by 
scientific  knowledge  and  a  Government  Department,  must  at  once  be 
taken  to  remedy  and  stop  the  cause  of  destruction.  An  Ordinance  was 
passed  in  1879  for  the  delimitation  and  preservation  of  the  forests  ;  and  suc- 
cessive Forest  Officers  sought  to  remedy  some  of  the  abuses  by  prosecution 
in  the  Courts,  while  the  forest  areas  were  gradually  delimited  and  settled. 
They  now  extend  to  some  700  square  miles. 

The  trees  consist  principally  of  the  Aleppo  pine,  but,  at  an  elevation 
of  4000  ft.  and  over,  of  Pinus  Laricio.  Ivarge  tracts  are  also  covered  with 
Quercus  alnifolia,  which  is  much  in  demand  for  making  native  ploughs  and 
carts,  while  Arbutus  flourishes  in  many  places  on  the  slopes  of  the  hills  and 
is  used  in  the  manufacture  of  rough  furniture. 

With  very  small  sums  voted  annually  to  the  Department,  protection 
was  the  only  course  open  to  those  in  charge  ;  and  no  progress  in  artificial 
reafforestation  was  made  till  many  years  after  the  occupation.  Since  1907 
special  tree-planting  has  made  considerable  progress,  some  300  miles  of 
fire-paths  have  been  made,  and  goats  will  gradually  be  excluded  altogether 
by  means  of  legislation  passed  in  1913  on  the  principle  of  local  option  for 
each  village.  The  police  protection  has  on  the  whole  always  been  good, 
and  there  is  no  doubt  that  the  forests  of  Cyprus  are  now  in  a  fair  way  to  re- 
covery, and  are  likely  to  become  an  added  source  of  beauty  and  prosperity 
to  the  island.  It  many  be  interesting  to  note  in  this  connection  that  the 
rainfall  appears  of  late  years  to  have  increased. 

377  -  A  Biological  Analysis  of  Pellagra-producing  Diets.  II. The  Minimum  Require-  R^k*^ 

ments  of  the  Two  Unidentified  Dietary  Factors  for  Maintenance  as  Contrasted  hygiene 

with  Growth  (t).  — McCollum,  E.   v.  an:l   Simmonds,   N.,  in   The  Jomnal  of   Biolo- 
gical Chemistrv,  VoL  XXXII,  No.  2,  pp.  181-194  +  6diagrains.     Baltimore,  Nov. ,1917. 

The  authors  draw  attention  to  the  fact  that  the  previous  experiments 
carried  out  at  the  Laboratory  of  Agricultural  Chemistry  of  the  University 

(i)   For  a  review  of  the  first  part  of  this  study  see  R.  Jan.,   1018,  No.  3.   {Fd.) 
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of  Wisconsin,  Madison,  proved  that  of  the  four  "  deficiency  diseases "  — 
beri-beri  or  polyneuritis,  scurvy,  rickets  and  pellagra  —  caused,  according 
to  Funk,  by  the  absence  of  vitamine,  only  beri-beri  can  be  called  a  "defi- 
ciency disease  ",  in  the  sense  the  term  is  used  by  Funk  {i.  e.  caused 
especially  by  the  deficiency  of  the  water-soluble  B),  the  other  three  being 
due  to  unsatisfactory  relationships  between  the  well  recognised  con- 
stituents of  the  normal  diet.  To  polyneuritis  must  now  be  added  another 
"  de€ciency  disease  ".  xerophthalmia,  described  in  Japan  by  M.  Mori 
(Jahrhuch  fiir  Kinderheilkimde,  Vol.  LIX,  p.  175,  1904),  in  Denmark  by 
G.  E.  Block  {Ugeskruft  for  Laeger,  Vol.  lyXXIX,  p.  349,  1917),  and  in  Ger- 
many by  A.  CzERNY  and  A.  Keller  {Des  Kindes,  lycipzig,  1906,  Pt.  2, 
p.  67) .  This  disease  appears  in  children  fed  on  a  diet  too  rich  in  cereals  and 
too  poor  in  fats,  and  is  manifest  by  emaciation  accompanied  by  xerosis  of 
the  conjunctiva  and  keratomalacia,  often  ending  in  blindness.  Experi- 
ments at  the  University  of  Wisconsin  have  shown  that  a  diet  deficient 
in  the  fat-soluble  A  causes,  in  animals,  emaciation,  oedema  of  the  eyes, 
blindness  and  death.  The  animals  may  be  cured,  even  when  dying,  by 
administering  fats  rich  in  the  fat-soluble  A  (i),  xerophthalmia  being 
attributed  to  a  lack  of  this  factor  in  the  composition  of  the  diet. 

The  aim  of  the  experiments  described  in  this  paper  was  to  ascertain 
the  quantity  of  each  of  the  two  unidentified  dietary  factors,  A  and  B,  ne- 
cessary to  the  maintenance  and  growth  of  young  rats.  Wheat  germ  was 
chosen  as  source  of  the  water-soluble  B,  and  butter  fat  as  that  of  the  fat- 
soluble  A.  The  diet  was  known  to  suffice  for  normal  growth  and  prolonged 
maintenance  of  health  when  an  adequate  supply  of  both  of  the  unidentified 
essentials  was  furnished.  The  diet  consisted  of :  —  casein  18.0,  dextrin  76.3, 
salt  mixture  3.7,  agar- agar  2.0  %.  It  was  fed :  —  a)  with  an  abundance 
of  fat-soluble  A  (as  butter  fat) ;  b)  with  an  abundance  of  water-soluble  B 
(in  wheat  germ)  ;  c)  with  varying  amounts,  always  below  the  optimum  re- 
quirements, of  both  wheat  germ  and  butter  fat  as  sources  of  these  two 
factors. 

The  results  of  the  different  experiments  gave  the  following  answers 
to  the  various  questions  raised :  — 

i)  Assuming  each  of  the  food  products,  butter  fat  and  wheat  germ,  to 
be  of  constant  quality,  what  is  the  lowest  intake  of  each  which  can  supply 
enough  of  the  A  and  B  respectively  just  to  prevent  loss  of  weight  ?  —  The 
results  show  that  a  low  plane  of  intake  causes  loss  of  vitality.  When  the 
minimum  amount  necessary  to  prevent  loss  of  weight  is  approached,  the 
life  of  the  animal  is  endangered  if  the  diet  is  persisted  in. 

2)  When  both  essentials  A  and  B  are  supplied  in  amounts  just  above 
the  maintenance  requirements  will  growth  be  proportional  to  these  amounts, 


(i)  The.  fat-soluble  A  is  found  in  fats  of  animal  origin,  such  as  the  fats  of  butter  and 
egg,  and  the  fats  extracted  from  internal  organs  (kidney,  liver,  etc. J  ;  it  is  abundant  in  leaves 
and  in  very  few  seeds  (flax  and  millet;  ;  it  is  very  scarce  in  animal  body  fats  and  absent  in 
vegetable  oils  ancl.  fats.  {J nurnul  of  Biological  Ckemistry,  igj^,  Vol.  XV,  p.  167  ;  Vol.  XVI, 
p.  423  ;  American  Journal  of  Physiology,  Vol.  XLI,  P-  361,  1916  (Author.) 
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or  is  a  certain  excess  of  each  over  this  minimum  necessary  before  growth  in 
the  young  can  take  place  ?  —  The  results  show  that,  within  certain  limits, 
growth  is  proportional  to  the  supply  of  the  factors  A  and  B  in  the  diet, 
if  all  .other  factors  are  in  proper  proportion.  For  this  reason  the  indivi- 
dual behaviour  of  the  organisms  to  which  these  factors  are  administered 
cannot  be  eliminated. 

3)  Is  the  requirement  of  either  A  or  B  for  maintenance  or  growth  less 
when  one  of  the  two  unknowns  is  present  in  liberal  amounts,  than  when 
both  are  supplied  in  amounts  near  the  minimum  ?  —  The  experiments 
showed  definitely  that  the  animal  can  tolerate  small  quantities  of  A  and  B. 
much  better  when  the  rest  of  the  diet  is  well  proportioned  than  when  it 
is  well  constituted. 

4)  What  is  the  effect  on  the  health  of  animals  of  limiting  them  to  a 
minimum  supply  of  either  the  dietary  A  or  B,  the  remaining  one  being 
supplied  in  abundance,  or  of  limiting  the  supply  of  both  to  nearly  the 
minimum  requirement  ?  —  The  life  of  the  animals  is  undermined  and 
endangered  if  the  experimental  conditions  are  such  as  to  render  growth 
impossible.  The  symptoms  preceding  the  death  of  rats  are  similar  to  the 
characteristic  symptoms  of  polyneuritis  in  pigeons. 

378  -  The  Biological  Efficiency  of  Potato  Nitrogen.— rose,  mary  s.  and  cooper,  i^enna 

F.  (Department  of  Nutrition,  Teachers  College,  Columbia  University,  New  York),  in  The 
Journal  of  Biological  Chemistry,  Vol.  XXX,  No.  2,  pp.  201-204.  Baltimore,  Jime,  1917. 

A  woman  was  submitted  for  10  days  to  a  diet  of  potatoes  and  clarified 
butter,  which  was  sufficient  for  the  total  calorific  energy.  In  this  diet  the 
potatoes  supplied  o.i  %  of  the  total  nitrogen  and  nitrogen  balance  was 
maintained  for  7  days  (from  the  4th  to  the  loth.  day  of  the  experiment), 
with  a  total  nitrogen  intake  of  0.096  gm.  per  kilo  of  live  weight,  equiva- 
lent to  a  net  intake  of  0.068  gm.  per  kilo  of  live  weight.  This  result  agrees 
with  those  of  other  workers,  in  which  nitrogen  equilibrium  was  maintained 
on  potato  nitrogen  when  the  amount  taken  was  from  0.04  to  0.08  gm.  per 
kilo,  and  shows  that  the  potato  is  a  source  of  nitrogen  of  high  food  value, 
although  only  63  %  of  the  nitrogen  is  in  the  form  of  protein. 

379  -  Food  Value  of  Wholemeal  and  of  85  ^lo  Flour  as  Compared  with  White  Flour. 

—  lyAPiCQUE,  ly.  and  Chau.ssin,  J.,  in  Ccmptes  rendus  ties  Seances  de  I' Academie  dcs  Scien- 
ces, Vol.CIyXVI,  No.   7,   pp.   300-302.  Paris,  February  i8,  1918. 

The  authors  carried  out  a  series  of  systematic  experiments  to  deter- 
mine the  value  of  80  and  85  ,%  flours.    ' 

i)  — Food  value  op  wholemeai..  —  The  experiments  showed  the  food 
value  of  wholemeal  to  be  slightly  greater  than  that  of  its  weight  of  white 
flour  minus  the  weight  of  the  indigestible  residue.  Average  wheat  gives  12  % 
of  such  residue  and  its  food  value  is  equal  to  9  ^"/joo  of  its  weight  of  white 
flour.  The  so-called  work  lost  by  the  mastication,  mixing  and  intestinal 
transport  of  this  excess  of  inert  substances  causes  no  deduction  in  this  case 
as  the  figures  are  based  on  the  value  for  the  maintenance  of  the  organism. 

2)  —  Comparative  vai,ue  of  white   bread  and  bread  made  with- 
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85  %  PLOUR  (treated  with  lime  water)  (i).  —  The  difference  in  value  be- 
tween the  two  breads  studied  was  too  slight  to  be  seen.  With  a  mixed  diet 
this  difference  could  not  be  detected. 

If  the  changes  which  may  arise  through  the  acidity  of  the  bread  (2) 
are  eliminated,  and  the  differences  caused  by  the  formation  of  hydrates 
are  avoided  or  compensated  for,  85  %  bread  has  practically  the  same  food 
value  as  white  bread. 

380  -  Toxic  Bread  and  Flour;  Detection  and  Estimation  of  Sapotoxins.  —  Stoecklin, 

I,.,  in  An'nales   des  Falsifications  et  des  Fraudes,  Year  X,  Nos.  109-110,  pp.  561-572,  i  fig., 
2  Diagrams.     Paris,  November-December,  191 7. 

The  85  %  War  bread  has  again  raised  the  serious  question  of  injurious 
flours  made  from  uncleaned  or  badly  cleaned  wheat  which  contain  a  large 
proportion  of  foreign  grains,  some  of  them  very  toxic.  A  long  time 
ago,  when  cow-wheat  was  a  very  common  weed,  there  was  in  France  an 
epidemic  which  was  attributed  to  the  presence  of  this  grain  in  the  bread. 
Now  there  are  cases  of  another  disease  caused  by  corn-cockle,  which,  how- 
ever, is  harmful  in  a  different  way  from  cow-wheat.  The  presence  of  4  gm. 
of  corn-cockle,  i.  e.,  about  200  mgm.  of  sapotoxins  (toxic  glucosides  of  the 
"  saponin  "  type),  may  cause  very  marked  disorders  in  adult  human  beings. 
Animals  are,  as  a  rule,  much  less  sensitive  to  the  effects  of  corn-cockle  than 
man ;  it  has  no  effect  on  sheep  or  rabbits,  and  may  be  used  as  a  normal  food 
for  them,  but  250  gm.  of  it  will  kill  a  calf  (3). 

Of  all  the  foreign  grains  liable  to  become  mixed  with  wheat,  corn- 
cockle is  the  most  dangerous,  the  more  so  because,  by  reason  of  its  similarity 
to  wheat  in  weight  and  size,  it  is  difiicult  to  eliminate.  Public  bodies 
made  the  seriousness  of  this  danger  known  as  soon  as  85  %  flour  came  into 
use,  and,  by  a  circular  letter  addressed  to  the  Director  of  the  Laboratories 
of  Adulteration,  and  another  to  the  agents  of  the  Service  for  the  Prevention 
of  Fraud  (dated  August  17, 1917),  the  Minister  of  Agriculture  gave  instruc- 
tions for  distinguishing  flour  from  badly  cleaned  wheat  and  the  penalties 
to  be  imposed  on  those  responsible.  These  instructions  order  to  seek  for 
and  retain  as : — 

i)  fraud,  being  not  of  the  nature  and  quality  demanded  of  the  article 
sold  (a  fraud  dealt  with  by  Article  i  of  the  law  of  August  i,  1905),  all  flour 
containing  an  excess  of  foreign,  but  not  dangerous,  grains  ; 

2)  "  injurious  to  health  ",  with  application  of  the  regulations  of  Article 
3  of  the  law  of  August  i,  1905  (which  orders  imprisonment  for  a  period 
of  3  months  to  2  years,  indep.endently  of  a  fine  of  500  to  10  000  fr. 
(£20  to  £397),  flour  containing  impurities  made  up  of  dangerous  grains  the 
presence  of  which  renders  the  flour  toxic  in  the  sense  of  the  above-men- 
tioned law. 

It  is  easy  to  detect  particles  of  corn-cockle  in  flour  but  a  quantitative 
estimation  is  very  difficult.     The  author  based  his  method  for  the  detection 


(i)  See  R.  Jan.,  1918,    No.  3,    and    Feb.,    1918,    No.  216.  —  (2)  See  R.  March,  1918, 
No.  344.  —  (3)  See  also  R.,  Nov.  1916,  No.  1191.  {Ed.) 
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and  estimation  of  sapotoxins  in  flour  on  the  capacity  of  the  saponins  to 
haemolyse  red  blood  corpuscules  (as  in  his  research  into  the  saponins  of 
beer  in  191 1).     His  results  were  conclusive. 

In  toxicology  the  saponins  are  placed  in  the  class  of  the  so-called 
"  haematic  "  poisons  which  act  on  the  corpuscules  and  plasma.  They  are  poi- 
sons of  the  circulation,  especially  of  the  heart  and  nerves,  capable  of  caus- 
ing irritation  of  the  mucous  membranes  and  serious  digestive  troubles.  The 
sapotoxins  haemolyse  the  blood,  i.  e.  destroy  the  globules  with  formation  of 
a  red,  perfectly  clear  and  transparent  liquid  by  the  setting  free  and  solu- 
tion of  the  haemoglobin;  it  is  an  haemolysis  caused  by  toxic  injury. 

The  haemolytic  reaction  is  specific  for  the  detection  of  the  sapotoxins 
of  flour  in  an  isotonic  medium,  i.  e.,  with  a  freezing  point  about  0.56^  C» 
(most  satisfactory  in  0.95%  physiological  salt  sermns),  in  very  small  quanti- 
ties at  ordinary  temperature,  using  an  emulsion  of  blood  corpuscules 
freed  from  fibre  and  plasma  (natviral  antihaemolysins),  and  avoiding  all 
accidental  causes  of  haemolysis  (which  may  be  controlled  by  making  a 
test  with  a  saponin-free  flour). 

Reagents.  —  Two  reagents  are  required  for  the  reaction  :  —  i)  an  arti- 
ficial 0.95  %  physiological  serum  ;  2)  a  10  %  blood  emulsion  (human  blood, 
blood  of  oxen,  sheep,  horses  or  sheep)  fulfilling  the  conditions  given  above. 

Method  :  —  1.  Detection  of  sapotoxins  in  flour. 

i)  Freeing  the  flour  from  fat  by  extraction  with  dry  ether. 

2)  Extraction  of  sapotoxins  :  —  i  hour  in  the  hot-air  oven  at  looo,  cooling, 
addition  of  physiological  serum ;  i  hour  at  40-45°  with  frequent  shaking ; 
%  hour  in  the  centrifuge  ;  filtration. 

3)  Haemolytic  reaction :  —  the  blood  reagent  is  added  to  the  extract  ob- 
tained ;  if  the  liquid  becomes  transparent  sapotoxin  is  present ;  the  dura- 
tion of  the  reaction  varies  from  a  few  seconds  to  several  hours,  the  more 
sapotoxin  there  is  present,  the  shorter  it  is. 

II.  Quantitative  determination  :  —  The  rate  of  haemolysis  is  de- 
pendent on :  —  i)  the  concentration  of  the  sapotoxins ;  2)  the  temperature 
of  the  reaction  ;  3)  the  nature  of  the  blood  ;  4)  the  age  and  concentration 
of  the  blood  emulsion.  There  is  a  mathematical  relation,  which  may  be 
expressed  by  a  regular  curve,  between  the  speed  and  concentration,  all  other 
conditions  being  equal.  The  author  has  drawn  up  diagrams  giving  an 
idea  of  speed  in  relation  to  concentration  which  are  often  sufficiently  ap- 
proximate for  practical  use  ;  nevertheless,  for  an  exact  analysis,  it  is  best 
for  the  Worker  to  compare  the  types  and  draw  his  own  curve. 

381  -  The  Prevention  of  Malta  Fever  by  Active  Immunisation  of  Animal  Carriers.— 

Vincent,  H.,in  Comptes  rendus  des  Seances  del'Academie  des  Sciences,  Vol.  CIyXVI,No.  8, 
PP-  359-362.  Paris,  February  25,  1918. 

Malta  fever,  caused  by  Micrococcus  melitensis',  originally  considered  to 
be  restricted  to  Malta  and  Gibraltar,  is  in  reality  found  in  many  countries^ 
particularly  those  bordering*  on  the  Mediterranean. 

The  animal  which  is  most  subject  to  this  disease  and  most  capable  of 
transmitting  it  to  man  is  the  goat.  There  is  every  reason  to  believe  that 
the  active  immunisation  of  the  goat  by   M.  melitensis  is  possible.     As  a 
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rule  this  animal  only  shows  slight  morbid  symptoms,  although  it  harbours 
the  pathogenic  organism  for  a  long  period.  On  the  other  hand,  it  may  re- 
cover spontaneously  from  the  disease  after  a  variable  period  and,  when  re- 
covered is  immune.  The  author  attempted  to  increase  this  natural  resist- 
ance by  vaccination  with  different  strains  of  M.  melitensis. 

It  is  impossible  to  immunise  the  animals  with  a  living  virus,  as  that 
would  cause  infection  amongst  them ;  they  must  be  vaccinated  with  a  dead 
virus.  The  author  prepared  a  polyvalent  vaccine  (gelatine  cultures,  3 
or  4  days  old,  diluted  in  physiological  water,  sterilised  by  shaking  with  ether 
and  contact  with  it  for  2  hours)  with  10  strains  of  M.  melitensis  and  one  of 
M.  paramelitensis.  The  vaccine  contained  about  two  thousand  million 
micrococci  per  cc.  Two  injections  of  2  cc.  each  were  made  at  intervals  of 
5  or  8  days.     A  description  is  gi\^en  of  the  experiments. 

More  than  200  young  and  adult  goats  were  vaccinated  ;  they  included  : 
. — i)  adult  goats  and  he-goats ;  2)  kids  2  to  3  months  old ;  3)  goats  pregnant 
since  i  to  3  months ;  4)  goats  in  milk.  No  special  symptoms  were  noted. 
After  a  few  hours  the  injections  caused  a  rise  in  temperature  of  0.5  to  i^C.  ; 
the  following  day  the  temperature  was  normal.  The  goats  kept  their  ap- 
petite. Those  in  kid  suffered  no  bad  effects,  and  pregnancy  was  not  in- 
fluenced by  the  injections. 

This  method  of  immunising  goats  and  other  animals  capable  of  trans- 
mitting Malta  fever  by  their  milk  or  excreta  or  by  direct  contagion,  may  have 
the  double  effect  of  protecting  these  animals  and,  indirectly,  man  him- 
self, against  this  serious  disease. 

382  -  Loss  of  Power   of   Infection  of   Marsh  Anopheles  during  Hibernation.  — 

ROUBAUD,  E.,  ill   Comptes-rendus  dcs  Seances  de  VAcadimie  des  Sciences,  VoL   CLXVI, 

No.  6,  pp,  264-266.  Paris,  February  11,  1918. 
Recent  experiments  have  shown  that  not  only  do  the  salivary  glands 
of  marsh  anopheles  lose  their  sporozoites  after  a  relatively  small  number  of 
punctures,  but  that  the  sporozoites,  if  they  have  not  been  ejected,  slowly 
degenerate  in  the  tissues  of  the  glands  or  the  saliva.  A  prolonged  conser- 
vation of  the  power  of  infection  in  infected  anopheles  does  not  seem  pos- 
sible. Unlike  trypanosomic  infection  by  Glossina,  which  generally  lasts 
till  the  death  of  the  infected  fly,  the  salivary  plasmodic  infection  of  anopheles 
is  only  temporar>\  The  saliva  of  mosquitos  cannot,  thus,  be  considered 
as  an  hibernation  medium  of  malarial  sporozoites. 

383  -  Electric  Farming  in  ttie  United  States.  —  moulton,  Robert  h.,  in  i^offf(i'5Z)<sif j- 

man,  Vol.  LIV,  No.  23,  pp.  797  and  816,  3  figs.  Fort  Atkinson,  Wis.,  Dacember  28,  1917. 

Experiments  on  electric  farming  (i)  were  made  under  the  direction 
of  Di.  Herbert  G.  Dorsey  and  Mr.  F.  M.  Tait  near  Dayton,  Ohio  (Miami 
River  Valley). 

In  the  preliminary  tests  small  plots  were  subjected  to  different  kinds 
of  electrification.  To  prevent  the  soil  of  one  plot  from  being  better  than 
that  of  another,  top  eaith  was 'collected,  mixed,  sifted  and  then  laid  to  the 


(i)  As  regards  Electric  Farming,  see  R.,  Jan.,  igi8,  No.  10  [Ed). 
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uniform  depth  of  7  inches  over  the  whole  area.  In  plot  No.  i  was  buried  a 
wire  screen,  a  wire  network  was  stretthed  about  15  inches  from  the  ground, 
and  both  connected  by  several  wire  antennae.  The  screen  was  connected 
to  one  terminal  of  a  Tesla  coil,  and  the  network  to  the  other.  A  transformer 
supplied  an  alternating  current  of  from  no  to  5000  volts,  charging  a  con- 
denser of  tinfoil  and  glass  plate,  which  discharged  through  a  primary  of 
the  coil.  About  130  v/atts  were  supplied  for  an  hour  each  morning  and 
evening. 

Plot  No.  2  was  lit  by  a  100  watt  tungsten  lamp  with  a  rtiby  bulb  for 
3  hours  dailv ,  beginning  from  sunset .  Plot  No.  3  was  lit  in  a  similar  way,  but 

'Vith  a  mercury  vapour  lamp.  Plot  No.  4  was  untreated  and  served  as  con- 
trol. In  plot  No.  5  was  buiied  a  wire  network  connected  to  the  terminal 
of  a  no-volt  direct  current.  The  positive  terminal  was  attached  to  a  small 
sprinklmg  can  with  a  carbon  electrode  in  its  centre.  The  can  was  filled,  the 
water  electrolysed  for  several  minutes,  and  the  plot  sprinkled  with  the  water 
from  the  can,  the  theory  being  that  the  current  should  penetiate  the  soil 
in  the  water.  Plots  Nos.  6  and  7  were  subdivided  into  four  plots  each  2  ft. 
square,  separated  by  porcelain  insulators  and  arranged  with  carbon  elec- 
trodes at  each  end.  Both  direct  and  alternating  currents  were  applied  to 
these  electrodes.  Radishes  and  lettuce  were  sown  and,  when  germina- 
tion had  begun,  the  different  methods  of  electrification  were  tested  with 
great  care. 

The  plants  in  plot  No.  i  grew  much  more  rapidly  than  those  of  the 
other  plots  and  weighed  more  than  double  those  of  the  control  bed.  This 
convinced  the  experimenters  that  electrification  of  the  ground  by  high- 
frequency  currents  stimulated  plant  life  to  an  extent  which  justified  a  more 
complete  investigation.  Two  acres  of  flat,  rich  ground  were,  consequently, 
selected  for  further  tests. 

Fifteen  feet  above  the  ground  was  built  a  network  of  sprinkling  pipes, 
which  ran  east  to  west  for  a  distance  of  200  feet,  the  pipes  being  50  feet  apart. 
In  the  north-east  corner,  from  north  to  south,  were  stretched  7  copper  wires, 
each  200  feet  long,  at  intervals  of  15  feet.  The  wires  were  placed  high  enough 
for  the  soil  to  be  ploughed  with  horses.  The  ends  of  the  wire  were  attached 
to  insulators  on  the  top  of  gas  pipes  set  in  concrete.  A  small  transformer 
house  was  built  at  the  eastern  end  of  the  house  and  machinery  capable  of 
supplying  10  000  volts  installed.  A  choke  coil  and  a  Tesla  coil  were  used. 
The  whole  was  so  connected  that  the  current  from  the  wire  network  was 
sent  by  the  antennae  to  the  network  of  sprinkling  pipes,  which  were  ade- 
quately connected  with  the  ground.  Towards  the  end  of  July  the  system 
was  ready  and  the  currents  tested.     At  that  time  a  pressure  of  50  000  volts 

I  was  obtained  and  the  frequency  of  the  alternating  currents  was  estimated 

^  at  30  000  C5  cles  a  second.  Birds  alighting  on  the  wires  were  stunned  and 
thrown  to  the  giound,  but  none  were  killed.  The  ground  was  planted  with 
radishes,  lettuce,  beet,  cabbage,  cucumbers,  turnips,  musk-melons,  water- 
melons, parsnips,  beans,  peas,  maize,  and  tobacco.  All  were  planted  in  rows 
running  from  east  to  west,  so  that  one  half  of  each  row  was  electrified  and 

u  the  other  half  not. 
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Practically  all  the  plants  in  the  electrified  area  grew  more  rapidly  than 
those  out  of  it.  In  neaily  every  case  the  electrified  plants  ripened  a  fort- 
night earlier  than  the  untreated  ones.  The  tobacco  plants  from  the  elec- 
trified area  weighed,  on  the  average,  1687  gm.;  those  of  the  unelectrified  area, 
harvested  two  weeks  later,  only  weighed  1632  gm.  each.  Considering 
that  the  tobacco  plant  grows  most  rapidly  in  the  two  weeks  preceding 
ripening,  it  was  estimated  that  the  actual  increase  in  weight  of  the  plants  in 
the  electrified  zone  was  20  %  more  than  that  in  the  unelectrified  zone. 

Before  electricity  can  be  applied  practically  for  stimulating  plant 
growth  man}'-  problems  must  be  solved  which  are  now  being  investigated  in 
greenhouses  in  all  parts  of  the  United  States.  (The  author  draw.-,  attention 
to  the  experiments  made  by  English  workers  who  attempted  to  stimulate 
a.nimal  life  by  electricity.  Two  large  incubators  containing  newly  hatched 
chickens  were  taken,  one  being  subjected  to  high-frequency  currents,  the 
other  being  used  as  a  control.  The  chickens  in  the  fiist  incubator  grew  much 
more  lapidly  than  the  others). 

Mr.  W  Stahl,  an  electrician,  used  electricity  on  plants  on  one  of  hi& 
farms  near  Chicago  A  net^vork  of  wires,  from  10  to  20  feet  apart,  was  placed 
in  the  earth  at  a  depth  of  about  i  I/2  feet ;  above  the  ground  was  another 
network  of  wires  about  i  foot  apart.  Twice  a  day,  morning  and  evening, 
the  electric  current  was  turned  on  "from  the  main  switch-board  The 
power  was  supplied  by  the  city  electric  light  plant,  and  the  cost  for  the 
period  necessary  to  ripen  a  crop  was  $  2.50  to  $  4.00  per  acre.  The  electric 
treatment  was  started  just  when  the  plant  began  to  come  out  of  the  ground 
and  continued  till  the  crops  were  about  ready  to  be  harvested.  The  cost 
of  installation  is  repaid  by  the  increase  in  crops,  and  the  cost  of  the  cur- 
rent is  more  than  compensated  for  by  the  saving  in  the  cost  of  labour,  and 
the  more  rapid  growth  and  harvesting  of  the  crop. 

In  1917,  Mr.  Stahl  gave  a  demonstration  of  the  electric  treatment  of 
plants  on  a  two-acre  plot  of  his  farm.  He  grew  beans,  tomatoes,  beets, 
melons  and  other  vegetables,  which  ripened  much  earlier  than  those -on 
neighbouring  farms,  and  allowed  a  second  crop  to  be  lipened  befoie  winter. 
The  electrified  plants  are  distinguished  by  their  excellent  quality. 


CROPS  AND  CUIvTIVATION 

AGRICULTURAL      384  -  Eflect  of  Meteorological  Factors  on  the  Maturation  of  the  Tissues  and  the 
viETEOROLOGY  ReslstancB  to  Cold  of  the  Vine  in  U.  S.  A.  —  gladwin,  f.  e.,  Ncw  in  York  Agn- 

culturai  Experiment  Station,  Bulletin  No.  433,  pp.  107-139.  New  York,  April,  1917. 

During  the  Spring  of  1916  Concord  vines,  atFredonia,  Kentucky,  suffered 
severely  from  frost  ;  a  large  proportion  of  the  buds  were  killed,  and  many 
of  the  shoots  dried  up  later. 

An  examination  of  the  effects  of  meteorological  factors  on  the  growth 
of  the  vine,  seemed  to  prove  that  the  real  cause  of  the  damage  is  not  the 
low  temperature  of  spring,  but  rather  the  climatic  conditions  of  the  previous 
year,  which  prevent  both  the  buds  and  the  wood  from  maturing  completely 
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before  winter  ;  this  may  be  seen  from  the  low  water  content  of  the  tissues 
and  the  thickening  of  the  cell  walls. 

Abundant  rain  and  high  temperature  up  till  the  beginning  of  October 
followed  by  a  sudden  drop  in  temperature,  are  conditions  favourable  to 
good  development  of  the  tissues,  which  continue  to  produce  thin-walled, 
turgescent  cells,  until  the  sudden  cold  stops  growth  and  brings  about  the 
winter  stage  before  the  buds  and  wood  are  mature.  It  is  rare  that  all 
the  buds  mature  completely  ;  generally  the  first  5  or  6  on  the  base  of  the 
cane,  and  those  near  the  apex  are  incompletely  mature,  and  are  clearly  the 
m.ost  sensitive  to  adverse  weather  conditions,  in  winter  and  especially  at 
the  beginning  of  spring,  i.  e.  when  growth  re-starts. 

Maturit>  of  the  wood  and  buds  is  probably  correlated  with  the  ripeness 
of  the  fruit  as  measured  by  the  sugar  content  of  the  juice.  The  meteoro- 
logical conditions  which  determine  complete  ripening  of  the  fruit  also  de- 
termine ripening  of  the  fruit  and  buds.  The  i9i4crop  was  above  the  aver- 
age, the  grapes  ripened  completely,  so  did  the  plant  tissues,  as  is  shown  by 
the  low  number  of  buds  destroyed  by  the  spring  frosts.  If  the  meteoro- 
logical data  of  1914  are  compared  with  those  of  the  year  1915-1916,  two 
factors  are  seen  :  — 

i)  In  1915,  many  clouds,  abundant  rain  and  large  number  of  wet 
days  in  August,  September  and  October  retarded  evaporation,  so  that  the 
soil  was  continually  wet. 

2)  In  1915,  September  was  much  warmer  than  in  1914,  a  difference  of 
3.2°  F.  in  the  average  daily  temperature.  The  moisture  of  the  soil  and 
the  warmth  favoured  late  growth  of  the  wood  and  retarded  its  ripening 
as  well  as  that  of  the  fruit. 

3)  In  1916,  a  high  percentage  of  buds  was  destroyed  in  some  varieties, 
whereas  in  others  they  were  totally  destroyed.  The  damage  was  not  limit- 
ed to  certain  districts  but  spread  over  the  whole  grape-belt.  The  abnormal 
warmth  towards  the  end  of  January  and  the  March  frost  alone  would  cer- 
tainly not  have  had  such  disastrous  effects  if  the  incomplete  maturity  of 
the  wood  and  the  buds  had  not  decreased  the  resistance  of  the  plants  to 
cold. 

According  to  experiments  made  by  the  author,  various  types  of  ferti- 
lisers, nitrogenous,  phosphatic  and  potassic,  have  no  influence  on  maturity, 
and  cannot,  therefore,  lessen  the  effect  of  low  temperature. 

To  estimate  the  damage  suffered  during  the  season  winter-spring  1916, 
146  different  vines  were  examined  and  the  percentage  of  buds  destroyed 
on  each  was  calculated.  All  the  plants  were  not  damaged  to  the  same  ex- 
tent and  they  could  be  divided  into  3  groups  as  follows  : 

Group  I.  ■ —  Least  damaged  vines  :  10  to  20  %  of  the  buds  destroyed :  Mission,  10  % 
■ —  Noah,  12  %  —  Cottage,  13  %  — Moor  Diamond,  Hubbard,  14  %  —  Aroma,  Dracut  Am- 
ber, "Woodruff,  15  %  —  Uttle  Wonder,  16  %  —  Barry,  17  %  —  Concord,  18  %  — Pockling- 
ton  and  Beta,  19  %  —  Martha,  No.  264,  20  %. 

Gkotjp  H.  — -Most  damaged  vines  :  80  to  100  %  of  the  buds  destroyed:  Empire  State 
and  Dewdrop,  80  %  —  Brighton  and  Ontario,  82  %  —  Green  Ea,  83  %  —  Diana,  86  %  — 
Secretary,  88  %  —  Station  No.  939,  Dod  Ridge,  Vitis  Berlandieri,    90  %  —  Ulster  and  Eu- 
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model,    92%  — Delakins   and    Dutchess,    94   % — Isabella,'  95    % — Captivator,    96 
I,ady  Washington,  Armalaga,  Westfield,  No.  3516  :  99  %  — Herbemont,  Mills,  Black  Eagle, 
Rebecca,  Nos.  267  and  268,  loo  %. 

Group  III.  —  All  the  other  vines  examined  :  21  to  79  %  of  the  buds  destroyed. 

To  what  is  the  difference  in  susceptibilit>  of  the  various  vines  due  ? 
First  of  all,  it  is  seen  that  different  varieties  of  the  same  species  in  no  wise 
show  the  same  degree  of  resistance.  In  the  Labrusca  vaiieties  the  damage 
varies  from  13%  for  the  Cottage  variet}',  to  y8  %  for  Wyoming,  the  Riparia 
varieties  vary  from  12  %  for  Noah,  to  88  %  for  Secretary,  the  Aestivalis 
varieties  from  22  %  for  Wine  King  to  94  %  for  Dutchess.  As  a  whole  the 
Aestivalis  group  is  more  susceptible  than  the  Riparia  group  or  the  Labrusca 
group,  which  is  the  most  resistant.  The  Labrusca  x  Vinifcra  hybrids  vary 
from  15  %  for  Woodruff  to  100  %  for  Mills  and  Rebecca,  the  degree  of 
resistance  increasing  in  proportion  as  the  characters  of  Lal)rusca  predomin- 
ate. It  has  been  proved  that,  in  New  York  State,  the  Vinifera  varieties 
cannot  survive  the  winter.  Pure  Riparia  varieties  have  proved  fairly  re- 
sistant (Gloire,  29  %  and  Grand  Fe'uilles  21  %  of  damage),  and  so  have  the 
Rupestris  varieties   (St.   George,  29  %  ;  Mission,  10  %). 

The  above  data  shows  clearly  that  certain  species,  as  well  as  certain 
varieties  of  the  same  species,  are  more  resistant  than  others,  and  capable 
of  ripening  their  wood  and  buds  more  rapidly.  The  texture  of  the  wood 
varies  in  different  species  and  varieties  of  vine,  but,  so  far,  there  have  been 
no  investigations  into  the  possible  correlation  of  wood  hardness  and  re- 
sistance to  cold. 


)IL  PHYSICS, 
CHEMISTRY 

AND 
ICROBIOLOGY 


385  -  Vegetation  as  an  Indicator  of  the  Fertility  of  Sandy  Pine  Plains  Soils  in  North- 
era  Wisconsin. —  DuNXEWALD,  T.  J.,  in  the  Journal  of  the  American  Society  of  Agro- 
nomy, Vol.  X,  No.  I  pp.  19-23,  5  tables,  i  diagram.  Lancaster,  Pa.,  January  20,  1918. 

While  making  a  survey  of  part  of  northern  Wisconsin  it  was  noticed 
that  the  soils  of  sandy  plains  varied  considerably  in  their  ability  to  produce 
a  second  growth  after  the  removal  of  the  pines  and  the  many  severe  fires 
which  succeeded  logging  operations. 

The  most  sandy  portions,  where  the  original  timber  was  sparse,  or  con- 
sisted chiefly  of  Norway^  pine  {Finns  resinosa)  and  Jack  pine  (P.  Banksiana), 
.with,  perhaps  a  few  white  pines  {P.  Strobus),  now  bear  little  or  no  second 
growth.  Small  Jack  or  Norway  pines,  6  to  10  ft.  high,  appear  in  clumps, 
and  the  poplar  brush,  if  any,  is  also  less  than  10  ft.  high,  while  a  thick 
growth  of  sweetfern  {Myrrhis  odorata),  bracken  {Pteris  aquilina),  hhie.- 
h&LiiQs  {V accinium  corymbosum),  or  coarse  bunch  grass  (S'/ywMssp.),  is  the 
only  ground  cover.  In  other  places,  where  the  moisture  conditions  appear 
somewhat  better  and  the  soil  slightly  more  loamy,  the  second  growth  is 
often  20  to  40  ft.  high,  and  consists  of  poplars,  white  birch,  cherry,  alder, 
and  young  white  pine,  with  but  few  Jack  or  Norway  pines.  The  original 
timber  here  had  also  been  of  better  quality,  mostly  larg  e  white  and 
Norway  pines. 

In  this  botanical  examination  of  soils  on  the  basis  of  their  value  for 
agricultural  purposes,  the    most    sandy  soil"  was  considered  to  be  of  low 
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value  for  farming,  while  the  more  loamy  Soil  (indicated  by  the  vegetation 
and  better  moisture  conditions)  was  classed  as  fairly  good.  Typical  sam- 
ples were  taken  from  widely-separated  areas  of  these  two  soils,  and  mechani- 
cal and  chemical  analyses  made.  The  results  show  that  the  soils  with  a 
small  or  sparse  second  growth  should  be  classed  as  coarse  or  medium  sand, 
whereas  those  with  strong  second  growth  should  be  classed  as  fine  sarid. 
The  second  type  contains  about  the  same  amount  of  fine  clay  as  the  first, 
but  much  more  silt  and,  particularly,  much  more  fine  sand.  The  averages 
of  the  principal  fertilising  elements  in  the  different  soils  are  given  below  :  — 


i 

Soil  (top  8  inches) .    . 
Subsoil 

''  Coarse  sands 

I<oamy  and  fine  sands 

Phosphorus 
% 

Potassium 
/o 

Nitrogen 
% 

Phosphorus     Potassium 
%                     % 

Nitrogen 
0/ 

/o 

0.048 
0.032 

1. 12 
1.06 

0.071 
0.037 

0.055 
0.037 

1.05 
1. 13 

0.081 
0.035 

The  coarse  sandy  soils  contain  0.82  %  calcium,  the  loamy  and  fine  sandy 
'soils  1. 16  %.  It  is  seen  that  the  greatest  difference  in  the  food  elements 
I  of  the  soil  of  the  two  groups  is  in  the  phosphorus  ;  both  the  types  are 
poorer  than  other  classes  of  soil  containing  finer  material  (clay  and  silt). 

The  moisture  equivalent  (determined  by  letting  each  sample  absorb 
as  much  water  as  it  will  hold,  then  subjecting  it  to  centrifugalisation  at 
2  440  revolutions  per  minute  for  40  minutes,  and  determining  the  percentage 
of  moisture  after  treatment)  was :  —  coarse  sands :  —  soil,  14.92;  subsoil, 
9.48 ;  loamy  and  fine  sands  :  —  soil,  19.40,  subsoil,  13.76 ;  i.  e.  the  fine  sands 
exceed  the  coarse  ones  by  about  V3  (27  %)  for  this  important  factor. 

In  conclusion  it  may  be  said  that  the  undergrowth  of  cleared  wood- 
land is  a  good  indication  of  the  cropping  capacity  of  the  soil ;  heavier  growth 
shows  a  higher  content  of  plant  food,  the  presence  of  more  fine  material  in 
the  soil,  and  especially  a  greater  moisture-retaining  capacity,  enabling  the 
vegetation  to  resist  drought. 

386  -  The  Growth  of  Sheep  Sorrel  {Rumex  Aceiosella)  in  Calcareous  and  Dolo- 
mitic  Media,  in  the  United  States.  —  macintire,  w.  h.,  in  the  journal  of  the 

American   Society   of  Agronomy,    Vol.  X,   No.  i,    pp.  29-31,   i  plate.     Lancaster,    Pa., 

January  20,   191 8. 

The  work  described  was  carried  out  at  the  Agricultural  Experiment 
Station  of  the  University  of  Tennessee,  by  Dr.  J.  I.  Hardy,  under  the  di- 
rection of  the  author. 

In  10  pots  was  placed  a  mixture  of  clean  sand  and  limestone  (92  % 
CaCOg),  and  in  10  others  a  mixture  of  sand  and  dolomite  (about  50  % 
CaCOg  and  35  %  MgCOg).  The  percentages  of  limestone  and  dolomite  used 
were  100,  75,  50,  25,  15,  5,  2.5,  i,  0.5,  o.  Eight  stolons  of  equal  size  were 
placed  in  each  pot  with  lime  on  June  13,  and  harvested,  with  their  roots,  on 
September  22,  1913  (loi  days  of  growth),  and  in  each  pot  with  dolomite  on 
March  31,  and  harvested  July  8,  1914  (99  days  of  growth).  The  results, 
given  in  the  appended  table,  show  that  sorrel  (usually  considered  to  indicate 
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a  lack  of  lime  in  the  soil)  can  grow  well  in  a  strongly  alkaline  soil.  The 
photographs  which  accompany  the  paper  show  that  the  roots  developed 
vigorously  even  in  the  presence  of  considerable  quantities  of  limestone  and 
dolomite. 

Weight  in  grams  of  whole  air-dried  sorrel  plants,  grown  in  pots 
containing  varying  _  percentages  of  limestone  and  dolomite. 


Pot  number 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sand  +  limestone 

Sand  +  dolomite 

I.61 
3-34 

0.42 
6.54 

1.06 
1.20 

I.9I 

0.75 
1.38 

1.83 
1.02 

1,48 

1-57 

1.24 
3.96 

0.51 

3.87 

1.82 
1.60 

387.-  Movement  of  "Soluble  Salts  Through  Soils  (i).  —  mc  Cool,  m.  m.  (Professor  of  Soils) 

and  Wheeeing,  I<.  C.  (Instructor  in  Soils,  Michigan  Agrictiitural  Experiment  Station), 
in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  11,  pp.  531-547,  16  Tables,  5  Figs. 
Washington,  December,  191 7. 

The  principal  work  on  this  subject  is  first  reviewed  : — 
i)  MuNTz  and  Gaudechon  concluded  that,  in  rather  dry  soils,  certain 
fertilizer  salts  take  up  water  from  the  surrounding  soil  and  remain  for  a  long 
time  localized  in  the  moist  area  ;  in  somewhat  moist  soils  this  movement 
does  not  take  place,  and,  even  in  moist  soils,  the  diffusion  of  the  salts  is  very 
slow  on  account  of  the  discontinuity  of  the  soil  mass. 

2)  Mai<peaux  and  lyEFORT,  who  studied  the  movement  of  nitrates  in 
sandy  and  loam  soil  respectively  showed  that,  both  horizontally. and  ver- 
tically, the  salts  diffuse  very  slowly. 

3)  Demolon  and  Brouet  showed  that  salts  have  a  general  tendency 
to  remain  at  the  surface  of  the  soil  and  that  rather  large  amounts  of  rain 
are  required  to  carry  nitrates  into  the  subsoil. 

The  authors  then  describe  the  new  experiments  they  carried  out  to 
control  the  results  hitherto  obtained  ;  one  series  was  made  with  fine- 
textijred  soils,  and  a  second  with  coarse  textured  soils.  Their  principal 
results  ma}""  be  summarised  as  follows :  — 

i)  In  moist  soils  the  soluble  salts  move  from  regions  of  high  to  those 
of  lower  concentration.  The  movement  is  rather  rapid  and  the  salts 
do  not  remain  long  localized  as  has  been  stated  by  previous  workers. 
Moreover,  the  water  content  of  the  soil  and  the  amount  of  salt  present 
influence  the  rate  of  movement. 

2)  Where  moisture  is  lost  by  evaporation  the  upward  movement  is 
more  rapid  than  the  downward  movement  in  heavy  soils  ;  in  coarser  soils, 
such  as  sand,  the  downward  movement  is  slight.  This  explains  why,  dur- 
ing drought,  the  soluble  salts  are  more  exposed  to  loss  by  upward  movement 
in  sandy  soils  than  in  heavier  soils. 

3)  Chemical  analyses  show  that,  as  the  salts  move  through  the  soil, 


(i)  See  also  R.  191 6,  No.  615.  [Ed.) 
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the  solution  in  the  various  layers  of  soil  changes  in  composition.    .These 
ll  changes  vary  according  to  the  physical  nature  of  the  soil.     Thus,  the  addi- 
tion of  I  %  of  sodium  chloride  caused,  in  the  soil  solution  of  sandy  soil,  a 
gradual  increase  in  the  calcium  and  magnesium  content  in  the  layers  above 
that  to  which  the  chloride  was  added.   In  silt  loam,  however," the  maximum 
magnesium  and  calcium  content  were  in  the  second  layer,  and  dropped  sharply 
in  the  third  and  fourth  layers.     These  changes  in  composition  should  have 
an  important  influence  on  the  effects  produced  by  the  use  of  fertilizer  salts. 
4)  The  movement  of  soluble  salts  in  the  soils  is  brought  about  by  diffu- 
j  sion  as  a  result  of  the  chemical  reaction  in  the  soil  and  by  the  movement 
of  the  water  (i). 

388  -  Total  Nitrogen  and  Carbon  (2)  in  Cultivated  Land  and  Land  Abandoned  to  Grass 

and  Weeds.  —  Blair,  a.  W.  and  Mc  I,ean,  it.  G.  (New  Jersey  Agricultural  Experiment 
.Station),  in  Soil  Science,  Vol.  IV,  No.  4,  pp.  283-293,  i  Fig..,  bibliography  of  18  pubjica- 
tions.  Baltimore,  October,  191 7. 

The  work  already  done  on  this  subject  proves  beyond  doubt  that  the 
nitrogen  and  organic  matter  of  cultivated  land  are  rapidly  exhausted  in 
spite  of  the  addition  of  fertilisers  and  green  manures.  In  uncultivated  land, 
however,  the  loss  is  less,  and,  in  some  cases,  there  are  pronounced  gains. 
Although  the  loss  of  nitrogen  in  cultivated  land  is  partly  due  to  the  crops, 
which  absorb  a  certain  quantity  of  it,  and  to  drainage  waters  in  which  it 
occurs  as  nitrates,  the  information  available  is  not  very  definite. 

In  1 913  and  1916  the  authors  determined  the  nitrogen  content  of  a 
sandy-loam  soil  allowed  to  run  wild  from  1908  to  1916,  receiving  annually 
during  that  period  600  lbs.  of  dried  fish  manure  per  acre.  The  nitrogen  con- 
tent remained  fairly  constant,  but  the  carbon  content  increased  slightly  from 
1913  to  1916. 

On  the  other  hand,  the  average  nitrogen  content  of  adjoining  crops 
under  a  five  yea.T  rotation  (maize,  oats,  wheat,  two  years  of  grass)  was  0.02% 
less  in  1913  and  0.023%  less  i^  1916  than  that  of  the  corresponding  uncul- 
tivated plots,  and  the  carbon  content  0.27  %  less  in  1913  and  0.30  %  less 
in  1916. 

Two  cultivated  plots  which  received  no  nitrogen  and  were  used  as 
controls,  gave  an  average  total  of  196.13  lbs.  of  nitrogen  in  their  crops  dur- 
ing the  nine  years.  From  six  plots  treated  with  nitrogenous  manure  dur- 
ing the  same  period,  an  average  of  329.94  lbs  of  the  organic  nitrogen  ap- 
plied was  recovered. 

It  is  thus  clear  that  the  percentage  of  nitrogen  and  carbon  in  cultivat- 
ed soils  decreases  even  when  600  lbs.  per  acre  of  dried  fish  manure  are 
applied  annually,  whereas  the  percentage  of  nitrogen  in  uncultivated  soils 
which  have  received  the  same  organic  nitrogenous  fertiliser  remains  about 
constant.  The  experiments  show  that,  in  cultivated  soils,  nitrogen  is  the 
limiting  factor,  and  the  fact  that  nearly  2/3  of  the  nitrogen  of  organic  nitro- 


(i)  other  work  in  the  United  States  on  the  concentration  of  nitrates  in  the  soil  confirm 
these  conclusions.     See  R.  Feb.,  1918,  No.  129.     — •  (2)  See /?,  Jan.,  1918,  No.  8.  (Ed.) 
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genous  fertilisers  is  unaccounted  for  is  not  in  favour  of  the  use  of  commercial 
nitrogenous  fertilisers  of  an  organic  nature  if  those  of  mineral  origin  are 
available. 

389  -  The  Efiect  of  Different  Salts  on  Ammonia  Formation  in  Soil.  —  koch,  o.  r. 

(New  Jersey  Agricultiiral  College  Experiment  Station,    New  Brunswick),  in  The  Journal 

of  Biological  Chemistry,  Vol.  XXXI,  No.  2,  pp.  411-413,  bibliography  of  5  publications. 

Baltimore,  August,  1917. 

It  has  been  shown  by  Tottingham  and  ShivE,  using  plants  in  nutrient 
solutions  of  controlled  concentrations,  that  high  concentrations  of  salts 
are  injurious  to  plants,  while  the  same  combination  of  salts  at  lower  concen- 
trations does  not  retard  their  growth.  Similarly,  the  writer,  controlling 
the  concentration  of  the  solution,  studied  the  effects  of  a  3-salt  solution 
(the  physiological  balance  in  nutrient  solution)  upon  the  decomposition 
of  dialysed  peptone  by  a  pure  culture  of  bacteria  and  found  the  same  effects. 
So,  in  order  to  avoid  osmotic  differences  all  solutions  used  in  the  work 
were  made  up  to  an  osmotic  pressure  of  2  atmospheres. 

Different  combinations  of  magnesium  sulphate,  potassium  sulphate 
and  m:)nocalcium  phosphate  were  applied  to  100  gm.  of  soil  mixed  with 
155  m  5m.  of  nitrogen  (dried  blood).  The  mixture  was  incubated  for  8  days 
and  the  am^HDuia  distilled  off  by  the  usual  method. 

Th3  following  results  were  obtained  : 

i)  In  combinations  of  the  salts  where  monocalcium  phosphate  was 
present  in  only  o.i  of  the  total  concentration,  a  considerable  increase  in 
ammonia  formation  was  apparent. 

2)  When  0.8,  0.9,  or  all  of  the  total  concentration  was  supplied  by 
monocalcium  phosphate,  the  ammonia  formation  was  approximately  26.0  % 
greater  than  when  no  salts  were  added  to  the  soil. 

3)  Migaasium  sulphate  and  potassium  sulphate  singly  or  in  com- 
bination were  toxic  where  no  monocalcium  phosphate  was  added  to  the 
combination. 

390  -  Aluminium  as  a  Factor  Influencing  the  Effect  of  Acid  Soils  on  Different  Crops* 

—  H.\RTWELL,  Burt   1,.   and  Pember,  F.  R.,  in  the  Journal  of  the  American  Society  of 
Agronomy,  Vol.  X,  No.  i,  pp.  45-47.     I^ancaster,  Pa.,  January  20,  i'^i8. 

Many  workers  have  called  attention  to  the  injurious  effects  of  the  hy- 
drolysis of  aluminium  salts,  caused  by  the  liberation  of  free  acids,  measured 
by  an  increase  in  the  hydrogen-ion  concentration.  iHitherto  these  effects 
have  been  attributed  to  the  increase  in  acidity  only,  and  not  to  the 
aluminium. 

For  a  nvtmber  of  years  the  Rhode  Island  Agricultural  Station  has  at- 
tempted to  ascertain  why  different  varieties  of  plants  vary  so  remarkably 
in  their  response  to  liming.  For  example,  under  the  same  conditions,  lim-  ; 
ing  may  double  or  triple  the  yield  of  barley  and  have  no  eft'ect  whatever  ■ 
on  rye.  Nevertheless,  the  authors  found  that  the  addition  of  acid  to  or- 
dinary nutrient  solutions  had  as  depressing  an  effect  on  rye  as  on  barley 
seedlings.  This  shows  that  the  toxicit}^  of  so-called  acid  soils  is  not  due  to 
the  acid  alone,  as,  if  it  were  so,  the  effects  on  the  two  seedlings  would  be 
similar. 
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The  aqueous  extract  of  an  acid  soil,  like  the  soil  itself,  affected  the  two 
kinds  of  seedlings  very  differently,  thus  showing  it  to  contain  a  substance 
which  was  not  present  in  the  ordinary  nutrient  solution.  Sterilisation,  dialy- 
sis, partial  distillation,  etc.,  indicated  that  this  substance  was  crystalloid. 
By  evaporating  the  extract,  igniting  and  dissolving  the  residue  in  acid, 
a  culture  medium  was  obtained  which  was  much  more  toxic  to  barley  than 
to  rye.  Besides  the  ordinary  nutrients  the  residue  was  found  to  contain 
silicon,  aluminium  and  chromium.  Aluminium  being  present  in  large  quanti- 
ties a  study  was  made  of  the  effects  of  this  element  by  itself,  or  in  combina- 
tion with  silicon,  chromium,  and  other  substances.  The  results  led  the 
authors  to  doubt  the  hypothesis  that  acidity  is  the  only,  or  the  main,  fac- 
tor influencing  the  growth  of  plants  in  acid  soils. 

When  an  amount  of  aluminium  sulphate  equivalent  to  that  found  in 
the  soil  extract  was  added  to  the  culture  medium,  the  barley  seedlings  suf- 
fered much  more  than  the  rye,  but  when  the  same  amount  of  sulphuric  acid 
without  aluminium  was  added  the  rye  suffered  as  much  as  the  barley.  The 
hydrolysis  of  the  aluminium  sulphate  gave  a  hydrogen-ion  concentration 
equal  to  %  only  of  that  obtained  with  the  equivalent  amount  cff  free  acid. 
The  aluminium  sulphate  must  thus  have  been  the  principal  cause  of  the  de- 
pression in  the  growth  of  the  barley,  and  have  had  a  much  smaller  effect 
on  rye.  In  other  words,  the  nutrient  solution  containing  the  aluminium 
had  the  same  eft'ect  as  the  aqueous  extract  of  an  acid  soil. 

If  aluminium  is  an  important  factor  in  the  injurious  effects  of  acid 
soils,  any  treatment  which  renders  it  less  active  will  prove  beneficial.  A 
moist  acid  soil,  upon  which  most  plants  died,  was  thoroughly  mixed  with 
the  extraordinary  amount  of  28  tons  per  acre  of  acid  phosphate,  and  after 
two  weeks  lettuce  was  planted.  This  crop  could  not  exist  in  the 
untreated  soil  supplied  only  with  nutrients,  but  in  the  soil  treated  with 
acid  phosphate  it  gave  a  maximum  crop,  exceeding  even  that  obtained  when 
lime  was  used  instead  of  phosphate. 

It  was  shown  that,  for  a  considerable  time,  the  large  amount  of  acid 
phosphate  greatly  increased  the  acidity,  yect  a  crop  which  usually  responds 
well  to  liming  made  its  maximum  growth  on  a  very  acid  soil  without  the 
addition  of  lime.  The  solubility  of  the  aluminium  in  dilute  acetic  and  car- 
bonic acids  had  been  markedly  reduced  by  the  phosphate,  as  it  undoubtedly 
would  have  been  by  lime  or  lime  and  phosphate. 

The  determination  of  the  "  active  "  aluminium  may,  therefore,  prove 
as  useful  as  the  determination  of  the  acidity,  and  the  lime  requirements  of 
a  soil  may  be  due  to  the  need  of  lime  to  precipitate  the  toxic  aluminium 
just  as  much  as  to  the  need  of  lime  to  netitralise  its  acidity.  Indeed,  it 
was  found  that  after  sufficient  hydrated  lime  had  been  added  to  produce  a 
maximum  crop  of  lettuce,  the  soil  still  had,  at  the  end  of  the  vegetation 
experiment,  a  lime  requirement  equivalent  to  4  000  to  5  000  lbs.  of  calcium 
oxide  per  acre,  in  spite  of  the  fact  that  nearly  all  the  lime  had  reacted  with 
the  soil. 
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391  -  Nitrates  and  Nitrification  in  Relation  to  Cultural  Practices  and  Plant  Growth. 

—  Notes,  H.  A.  (Scientific  Proceedings  of  the  Society  of  American  Bacteriologists),  in 
Abstracts  of  Ba.cteriology,  Vol.  i,  No.  i,  pp.  38-39.  Baltimore-I^ondon,  February,  191 7. 
Soil  bacteriological  studies  were  carried  out  in  an  experimental  orchard 
cultivated  in  different  wa^'s  —  clean  culture  with  cover  crop  ;  unploughed, 
with  grass  cut  and  heaped  round  the  trees  ;  unploughed  with  grass  cut  and 
left  where  it  falls.     The  aims  of  the  experiments  were:  —  a)  to  determine 
if  the  behaviour  of  the  trees  can  be  correlated  with  the  activities  of  the  bac- 
teria in  the  soil ;  b)  to  determine  the  effect  of  this  activity  on  the  soil  itself. 
The  results  are  summarised  in  the  appended  table  ;  one  season  was  dry, 
the  other  wet. 

Yearly  nitrates,  nitrification  and  tree  growth  {averages  of  2  years). 


Data 


Unplough- 
ed 
with 
straw 
mulch 


Clean 

culture 

with 

cover 

crop 


Unploughed 


Grass  cut 
and  piled 


Hillside  |  Upland 


Grass 

cut 

and   left 

where 
it  falls 


Circumference  gain  of  trees  (cm) 

Nitrates  in  field  (per  million) 

Nitrates  after  6  weeks'  incubation  (per  million). 

Nitrification  (per  million) 

Field  nitrification  (%), 


5.67 

510 

4-47 

155 

432 

54 

1624 

1443 

2756 

I5I9 

ion 

2202 

17-5 

33^5 

9 

4-34 
50 

1484 

1433 
6.5 


3-55 
49 

1462 
8 


From  the  results  it  is  seen  that  :  — 

i)  The  nitrates  in  the  field  correlate  with  tree-growth  (circumference 
gains)  ; 

2)  A  lower  field  nitrate  content  does  not  imply  lower  nitrate  content 
after  incubation  ; 

3)  The  field  nitrates,  when  compared  with  the  nitrates  after  incuba- 
tion, give  the  nitrifying  efficiency  of  the  organism  under  field  conditions. 

Knowledge  of  the  nitrate  content  of  field  soil  may  throw  more  light 
■  on  the  activities  of  nitrifying  bacteria  than  the  nitrification  test  itself. 

MANURES  392  -  Nitrification  as  a  Measure  of  the  Availability  of  Different  Forms  of  Calcium  Car- 

VN-D  MANURING  bonat8  when  Employed  as  Correctors  of  Soil  Acidity.  —  burgess,  p.  s.  (Hawaiian 

Sugar  Planter's  Experiment  >Station,  Honolulu,    T.  II.),  in   Soil  Science,   Vol.  IV,  No.   4, 
pp.  327-336,  bibliography  of  3  publications.  Baltimore,  October,  1917. 

Finely  ground  coral  limestone  and  coral  sand  were  examined  for  their 
use  as  fertilisers  ;  both  are  identical  chemically  and  only  differ  in  their  ph}^- 
sical  characters.  They  weie  applied  to  acid  Hawaiian  soils  in  quantities 
sufficient  to  neutralise  the  acidity.  The  mixtures  were  incubated  for  20  weeks, 
and  the  nitric  nitrogen  content  determined  every  two  weeks.  For  purposes 
of  comparison  similar  quantities  of  the  mixture  were  incubated  with  the 
addition  of  dried  blood  or  ammonium  sulphate. 

Similar  results  were  obtained  with  the  two  lime  fertilisers  only  when  no 
other  addition  of  nitrogen  to  the  soil  was  made.     When  another  fertiliser 
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was  added,  the  finely  ground  coral  limestone  was  i  %  times  as  efficacious 
as  the  best  coral  sand.  Where  no  lime  is  added  to  the  soil,  nitrification  is 
more  abundant  in  the  presence  of  dried  blood  than  ammonium  sulphate  ; 
but  where  lime  of  any  description  is  added  the  reverse  is  true. 

393  -  Changes  Occurring  During  the  Storage  of  Manure.  —  russeli-,  k.  j.  and 

Richards,  E.  H.  (Rothamsted  Exper'inent;d  >Station),  in  The  Journal  of  Agricultural 
Science,  Vol.  VIII,  Ft.  4,  pp.  494-503,  10  Figs.  lyondon,  December,  1917. 
After  having  discussed  the  previous  work  on  the  subject,  the  authors 
describe  a  series  of  investigations,  carried  out  in  the  laboratory  and  on 
farms,  which  aimed  at  determining  the  changes  produced  in  the  manure 
heap,  independently  of  the  behaviour  of  the  manure  in  the  soil.  To  this  end 
a  study  was  made  of  the  variations  in  the  content  in  dry  matter  and 
combined  nitrogen  which  occur  during  the  storage  of  manure  under  vary- 
ing conditions. 

Theie  is  a  great  loss  of  free  nitrogen,  caused  by  the  continual  change 
from  aerobic  to  anaerobic  conditions  in  the  heap  and  vice  versa.  The 
authors  suggest  that  this  loss  is  due  to  the  fact  that  under  anaerobic  conditions 
there  is  a  tendency  towards  the  formation  of  molecular  groups ;  these  groups 
become  unstable  as  soon  as  aerobic  conditions  are  produced,  or  the  converse 
occurs.  It  is  known  that,  in  contact  with  air,  certain  carbon  compounds 
formed  under  anaerobic  conditions  may  change  into  less  complex  compounds 
with  elimination  of  the  bivalent  methyl  groups  (—  CHg— ).  By  analogy, 
therefore,  certain  complex  nitrogen  compounds  ma}'-  possibly  change  into 
more  simple  compounds,  with  liberation  of  nitrogen.  The  alternating 
nitrification  and  denitrification  in  the  manure  heap  only  represents  a  special 
case  of  this  general  phenomenon. 

For  this  reason  stored  manure  should  be  kept-  under  as  complete 
anaerobic  conditions  as  possible,  preferably  at  a  temperature  of  260  C.  Ex- 
periments are  being  made  to  apply  these  conditions  practically.  However 
this  may  be,  it  appears  certain  that  the  custom  of  leaving  the  manure  under 
the  cattle  in  the  stables  or  under  open  sheds,  until  required  for  use,  is  the 
best,  wherever  possible.  No  manure  heap,  however  compact  and  well 
covered  it  may  be,  can  fulfill  the  above  conditions  ;  perhaps  they  might  be 
obtained  by  keeping  the  manure  in  water-tight  and  perfectly  closed  tanks 
at  the  given  temperature.  It  seems  improbable  that  ordinary  manure 
heaps  can  be  further  improved. 

394  -  The  Prolblem  of  Potassium  Salts  in  Italy.  —  i.  IyEvi,  m.  g.  Per  I'industria  del  saii 

potassici  e  del  bromo.  Ministero  per  rindustria,  il  Commercio  e  il  Lavoro.  Atti  del  Comi- 
tate per  le  Industrie  Chimichc,  pp.  51-60.  Rome,  1917-  —  II.  Manzella,  E.  I<e  acqtie 
madri  delle  saline  marittime  e  il  problema  dei  sail  potassici  in  Italia,  Annali  di  Chiniica 
applicata,  Vol.  VII,  Nos.,  1-2,  3-4,  5-6,  and  7-8;  pp.  1-27,  123-144- Rome,  1917. — 
III.  lyEVi,  M.  G.  Per  I'industria  dei  sali  potassici  e  del  bromo.  Relazione  suppletiva. 
Ministero  per  I'industria,  il  Commercio  e  il  Lavoro,  Atti  del  Comitato  per  le  Industrie  Chi- 
michc, pp.  61-63.  Rome,  1917- 

I.  —  The  problem  of  potassium  salts  in  Italy  is  above  all  an  agricul- 
tural one,  though  many  special  chemical  industries  are  also  interested  in  it? 
Besides  the  German  sources,  there  are  others  which  in  the  futuie,  may-be- 
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come  important,  those  of  Kahicz  in  Galicia,  Catalonia,  Ethiopia,  and  doubt- 
less others,  but,  as  far  as  possible,  the  Italian  agricultural  problem  should 
be  solved  independently  of  foreign  mineral  resources. 

Good  progress  has  already  been  made  in  Italy  in  the  use  of  the  carbon 
residue  of  sugar  molasses,  which,  treated  in  large  quantities,  would  without 
doubt  yield  an  appreciable  amount  of  salts.  It  has  been  proposed  to  use 
similar  residues  obtained  by  the  evaporation  and  ignition  of  the  lees  of  olive 
oil,  but  there  appears  to  be  some  difficulty  in  the  collection  and  transport 
of  these  products,  of  which  there  is  a  considerable  quantity ,  spread  over 
many  different  and  large  districts.  The  ash  of  plants  is  well  used  already, 
especially  in  soap  factories.  The  investigations  and  experiments  on  the 
extraction  of  potassium  salts  from  rock  have  not  yet  given  quite  satisfac- 
tory results  (i).  The  sea  may  yet  be  used  as  a  source  not  only  of  potassium 
salts,  but  also  of  bromine,  sodium  sulphate  and  magnesium  salts,  and  in 
Ital}'",  as  for  some  time  past  in  France,  it  has  been  considered  as  a  source  of 
potassium  salts.  This  method  would  solve  two  problems  at  one  time  ■ — - 
the  supply  of  agricultural  potash  and  industrial  bromine. 

Itah  is  eminently  a  country  of  salt  production.  The  amount  of  marine 
salt  obtained  annually  exceeds  500  000  metric  tons,  and  to  this  must  be 
added  rock  salt  and  that  obtained  fiom  salt  springs.  For  many  years  the 
problem  of  the  extraction  of  potassium  salt  from  mother-lye  of  'salt  springs 
has  been  studied.  Moreover,  according  to  the  communications  of  the  Gener- 
al Office  of  State  Monopolies  of  the  Ministry  of  Industry,  the  investiga- 
tions and  experiments  carried  out  since  1915  on  the  extraction  of  potassium 
salts  for  agricultural  purposes  from  the  mother-lye  of  salt  springs  has  given 
fairly  satisfsctor}'"  results,  and  the  Italian  Office  of  Finance  proposed  to 
start  the  indu.strial  production  of  these  salts  on  a  large  scale  from  1916. 
Work  to  this  purpose  is  now  being  carried  out .  at  the  salt  springs  of 
Sardinia  from,  which  a  large  quantity  of  suitable  lye  may  be  obtained. 

II.  —  With  regard  to  vSicily,  information  is  given  on  the  salt  springs 
of  Trapani,  together  with  remarks  on  this  product  and  the  more  rational  use 
of  the  mother-lj^e,  the  greater  part  of  which  is  re-circulated  to  improve 
the  salt  deposit  of  the  concentrated  '*  first  waters ".  The  volume  of 
mother-h'^e  available  at  32.4"  Beaume  per  metric  ton  of  salt  would  be 
307.258  cubic  feet  in  Sicilian  salt  spriiigs.  Applying  this  yield  to  the 
average  salt  production  of  the  whole  of  Sicily  a  total  of  3  789  130  cubic  feet 
is  obtained. 

Taking  this  yield  as  a  basi.3,  it  may  be  estimated  that,  in  the  other 
Italian  salt  springs,  the  volume  of  mother-lye  available  per  ton  of  salt  pro- 
duced would  be  about  42.38  cubic  feet,  corresponding  to  a  total  of  11  978  690 
cubic  feet. 

Analyses  of  the  mother -lyes  of  salt  spiings'are  given,  and,  after  quot- 
ing the  results  obtained  by  Balard,  Usiglio,  Pohl,  Mert,E,  Ckruti,  Asquini 
and  I^ACROix,  who,  in  water  at  30"  Bea^lime  per  litre,   found  a  potassium 


(i)  Though  the  possibility  of  leucite  production  in  Italy  is  unlimited,  the  present  yield 
is  about  I  000  metric  tons  per  annum.     {Ed.) 
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content  of  9.06,  18.73,  19.06,  7.69,  23.07,  22.51,  31,28  grams  lespectiveK , 
the  author  gives  the  results  of  an  analysis  he  made  of  a  sample  of  mother- 
lye  at  31.4"  Beaume,  taken  from  the  sSlt  springs  of  Ronciglio  at  Trapani. 
The  results  are  as  follows  :  — 


i 


Cations 

Sodium 

Potassium  .        .    .    .■ 

Calcium  :  small  quantity  not  estimated 
Magnesium 

.  Anious 

Chlorine 

Bromine 


,   ,   ^     .  .■«■ 

Sulphuric 


gin.  per  litre 

44.714 
15-585 

57.978 


190.858 

2.382 

82.480 


1 18. 2  77 


275-729 


Total :  gleams  per  litre   .    ■    .         394.006 


If  the  various  components  were  brought  to  their  probable  salt  combina- 
tions the  composition  of  the  residue  would  be  : 

Sodium  bromide gm.  3.067  per  litre 

Sodium  chloride »  in. 910       »       » 

Potassium  chloride »  29.719       »       » 

Magnesium  chloride. »  146.168       «       » 

Excess  of  SO4  considered  to  be  combined 

with  the  calcium »  1.282       >:       » 


Total  ...       ■      gni.      394.383  per  litre 

Calculating  the  mother-lye  at  30"^  Beaume,  the  potassium  chloride 
content  would  be  25.55  gi^-  P^r  litre,  and  from  the  available  mother-lyes  of 
the  Italian  salt  spiings  it  would  be  possible  to  extract  annually  258  398  cwt. 
of  KCl  and  21205  cwt.  of  bromine.  The  32  salt  springs  of  Trapani 
which,  for  various  reasons,  are  best  suited  for  such  extraction,  would  yield 
48  427  cwt.  of  potassium  chloride  and  3  881  cwt.  of  bromine. 

III.  —  The  potassium  deposit  of  Ethiopia  is  at  Dancalia,  nearly  10 
miles  from  the  frontier  of  ItaHan  Eritrea.  A  little  over  a  year  ago  a  society 
with  a  capital  of  2  million  lire  (about  £  80  000)  was  formed  to  work  this 
deposit.  The  salt  plain  in  which  the  deposit  lies,  is  for  the  most  part,  a 
depression  belcw  sea  level,  and  is  the  bed  of  an  old  sea,  separated  from  the 
Red  Sea  by  volcanic  eruptions.  The  deposit  has  an  area  of  about  482  square 
miles.  At  the  surface  is  found  very  pure,  90-95  %,  potassium  chloride.  The 
lower  layers  are  composed  of  40  to  80  %  chloride.  Investigations  and  cal- 
culations show  this  deposit  to  have  a  capacity  of  about  2  million  metric 
tons  of  95  %  potassium  chloride,  140  000  tons  of  which  are  on  the  surface. 
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Near  by  there  are  also  deposits  of  magnesiitm  chloride,  and  sulphur  in- 
cluding about  282  536  to  353  170  cubic  feet  of  the  latter.  From  February 
to  November  1916  this  society  imported  into  Italy  2  500  metric  tons  of  95  % 
potassium  chloride,  and,  from  December,  expected  to  import  i  000  tons 
monthly.  It  was  certain  of  being  able  to  supply  Italian  Agriculture  with 
all  the  potassium  salts  required  for  1917,  and  of  being  able  to  hold  its  own 
against  all  competition  after  the  war.  If  this  industry  really  develops 
as  is  expected  it  may  ca.ise  a  great  change  in  the  problem  of  potassium 
salts  for  Italy. 

In  view  of  a  greater  development  of  agriculture  in  Italy,  of  the  need 
for  bromine  which  will  be  felt  in  the  new  industries,  of  the  possibility  that 
the  Ethiopian  potassium  chloride  deposits  will  be  unable  to  satisfy  the  need 
for  potassium  salts  in  Ital\ ,  and  in  view  of  the  fact  that  changed  conditions 
after  the  v/ar  will  allow  export  trade  in  these  products,  the  author  considers 
that  the  extraction  of  potassium  salts  and  bromine  from  the  mother-l>e 
of  Italian  salt  springs  should  not  be  neglected,  i^  careful  and  detailed 
financial,  technical  scheme  for  the  formation  in  Sicily  of  works  capable  of 
dealing  with  3  531  700  cubic  feet  of  mother-lye  per  annum  showed  the  esti- 
mated balance  to  be  : 

Cost  of  Installation 

Products  obtained  annually,  uot  including  mixed  sails 

and  a  possible  production  of  sodium  sulphate ; 

39368  cwt.  of  magnesium  sulphate  at  5  lire. 

67894  cwt.  of  80  %  potassium  chloride  at  20 /rre 
3  937  cwt.  of  bromine  at  400  lire 

Total  .    .    . 
Annual  outlay  (estimating  the  mother-lye  at  i  lira  per 
35.31  cubic  feet) ; 

Net  profit   .    .    . 

Admitting  that  these  figures  are  estimated  with  excessive  prudence,  • 
it  is  seen  that  the  problem  of  the  method  to  be  adopted  for  treating  the 
mother-lyes  of  Italian  salt  springs  is  worthy  of  most  serious  consideration 
by  the  government  and  manitfacturers. 

395  -  The  Influence  of  Sodium  Nitrate  upon  Nitrate  Transformations  in  Soils  with 
Special  Reference  to  its  Availability  and  that  of  other  Nitrogenous  Manures.  — 

COLEMANN,  D.AVID,  A.,  in  SoU  Science,  Vol.  IV,  No.  5,  pp.  345-432  +  i  %■,  bibliography 
of  226  publications.  Baltimore,  November,  191 7. 

After  a  full  historical  and  critical  review  of  the  question,  the  author 
describes  his  own  experiments  on  the  influence  of  sodium  nitrate  on  the  trans- 
formations of  nitrogen  in  the  soil,  by  determining  its  effects  upon  the  am- 
monification,  nitrification,  and  nitrogen  fixation  capacity  of  seven  different 
types  of  soil  (i  very  fine  sand,  i  loam,  2  sandy  loams,  i  clay  loam,  i  muck  ; 
loam,  I  silt  loam).  The  hygroscopic  moisture,  apparent  specific  gravity,  ; 
water-holding  capacity,  lime  requirement,  nitrate  content  and  ammonia 

content  of  the  soils  were  determined.  , 

! 
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It  seems  certain  that  the  addition  of  sodium  nitrate  increases  markedly 
the  simplification  by  hj^drolysis  of  the  protein  molecules  of  the  soil,  for 
example,  cottonseed  meal  is  ammonified  to  a  much  greater  extent  than 
dried  blood.  On  the  other  hand,  acid  phosphate  increases  the  ammo- 
nification  of  dried  blood,  but  potash,  in  the  form  of  chloride,  has 
little  effect. 

In  alkaline  soils  sodium  nitrate  loses  its  stimulating  action  to  a  large 
extent  as  regards  ammonification  ;  this  is  due  to  the  increased  number  of 
bacteria  which  assimilate  the  products  of  scission  by  hydrolysis,  and  to  a 
rearrangement  of  the  soil  flora.  It  is  the  fungi  of  the  soil  which  respond 
the  most  to  applications  of  sodium  nitrate,  then  the  bacteria,  the  stimulat- 
ing action  of  the  nitrate  being  due  to  an  anion. 

As  regards  nitrification,  the  influence  of  sodium  nitrate  is  greatest  on 
dried  blood,  then  on  cottonseed  meal,  and,  to  a  lesser  degree,  an  ammonium 
sulphate,  but  when  present  in  large  quantitites  it  decreases  nitrification, 
and  has  a  similar  eft'ect  on  the  nitrogen  fixation  by  Azotobader.  In 
amounts  up  to  5  000  lbs.  per  acre,  sodium  nitrate  affects  the  activity  of 
azotobacteria  and  azotococci  in  a  similar  manner,  but  in  larger  quanti- 
ties it  inhibits  the  activit)'  of  azotobacteria.  The  action  of  sodium  ni- 
trate is  most  detrimental  to  nitrogen-fixing  bacteria,  less  so  to  nitrify- 
ing bacteria,  and  still  less  so  to  the  ammonifying  group. 

In  short,  from  the  point  of  view  of  practical  agriculture,  sodium  ni- 
trate usually  has  a  stimulating  action  on  the  activity  of  ammonifying  and 
nitrifying  microorganisms,  but  inhibits  that  of  the  nitrogen-fixing  group. 
Nevertheless,  if  sodium  nitrate  is  applied  rationally  there  will  be  no  dan- 
ger of  a  tox;ic  action,  and  there  is  reason  to  believe  that  the  assimilation  of 
soluble  mineral  fertilisers  contiibutes  to  the  recovery  of  the  nitrogen  sup- 
plied to  the  soil. 

396  -  Experiments  on  the  Bacterisation  of  Peat  for  Soil  Fertilising  Purposes.  —  Jones, 

D.H.  (Scientific  Proceedings  of  the  Societjr  of  American  Bacteriologists),  in  Abstracts  of 
Bacteriology,  Vol.  i,  No.  i,  pp.  43-44.  Baltimore-I<ondon,  February,  1917. 
Peat  bacterisation  experiments  were  carried  out  with  the  object  of 
verifying  the  claims  made  by  Prof.  Bottomi,ey  for  "  humogen  "  (i).  Five 
I  bushel  lots  of  peat  were  taken  ;  to  three  was  added  lime  in  varying  quanti- 
ties and  they  were  then  inoctilated  with  rich  broth  cultures  of  soil  bacteria  ; 
the  4th.  lot  was  inoculated  only  with  the  same  culture,  and  the  5th.  kept 
as  control.  All  were  incubated  at  25°  C.  for  one  month,  moistened  and  aer- 
ated occasionally.  They  were  then  autoclaved  for  i  hour,  after  which 
rich  cultures  of  Azotohacter,  Pseitdomonas  radicicola  and  cellulose  fermenting 
bacteria  were  added  to  all  except  the  control,  and  the  lots  incubated  at  250  C. 
for  two  months.  Chemical  tests  and  bacterial  counts  were  made  from 
time  to  time. 

The  different  lots  of  peat  thus  obtained  were  mixed  in  0.5,  2  and  10 
percentages  with  a  poor  soil,  the  mixture  placed  in  pots  and  radishes  sown. 


(i)Seei?.  i9i7,No.  714.  (^^O 
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After  I  month  the  growth  and  greeness  of  the  foliage  was  markedly  in  favour 
of  the  10  %  bacterised  peat.  After  3  months  the  results  were,  as  a  rule 
confirmed,  both  as  regards  growth  of  roots  and  of  leaves,  in  favour  of  heavy 
applications  of  bacterised  peat,  up  to  an  increase  of  more  than  100  %  in 
plant  growth.     The  following  results  were  obtained  :  — 


Weight  of  roots 

.Soil  containing 

Bacterised  peat                 ^^''^jSr^  ^"'* 

0.5  %  of  peat 

0  0/ 

gm. 

39-33 

57-75 
135-25 

gm, 

35.5 

41.75 

(33-25 

10  %      „      „ 

The  addition  of  lime  had  little,  if  any,  effect. 

To  sum  up,  the  bacterial  treatment  of  peat  seems  to  make  the  peat  use- 
ful as  a  fertilizer,  but  the  large  quantities  necessarj^  to  produce  appreciable 
results  excludes  its  general  use  as  a  fertiliser  on  account  of  the  expense  en- 
tailed. 

397  -  Fertiliser  Applied  to  the  Potato  in  Illinois,  U.  S.  A.  —  See  No.  416  of  th  s  Review. 

398  -  Irrigation  in  the  Island  of  Cyprus.  —  See  No.  376  of  this  Review. 


399  -  Studies  on  Inulin  in  Plants :  I.  Its  Formation ;  II.  The  Changes  it  Undergoes 
in  the  Resting  Tuber  of  the  Jerusalem  Artichoke.  —  colin,  il,  in  the  Comptes  rendus 

dcs  Seances  de  L' Academic  dcs  Sciences,  Yc:av  CLXVI,  I.  No.  5,  pp.  224-227.    February  4, 
1918  and  II.  No.  7,  pp.  305-307.     February  18,  1918,  Paris. 

I,  —  The  formation  of  inulin  in  plants  is  not  yet  well  understood  ; 
according  to  some  authors,  inulin  is  formed  in  the  leaves,  a^nd  then  migrates 
unchanged  into  the  roots  or  tubers  ;  others  think  that  the  inulin-storage 
organs  only  receive  sugar  from  the  leaves,  the  sugars  afterwards  condensing 
to  form  inulin. 

Chemical  examination  of  several  inulin-containing  plants,  particularly 
the  Jerusalem  artichoke,  has  lead  the  author  to  believe  that  there  is  no 
question  of  the  immediate  elaboration  of  inulin  by  the  leaves  and  its  mi- 
gration unchanged  to  the  underground  organs.  It  is  osmotic  pressure 
(Maquenne's  law)  that  controls  the  storage  of  inulin  as  it  does  the  storage 
of  saccharose  ;  the  leaves  only  form  sugars  which  are  condensed  either 
during  their  passage  down  the  stem  or  only  in  the  roots  or  tubers. 

II.  —  vSince  1867,  DuBRUNFAUT  (i)  has  recorded  that  Jerusalem  arti- 
choke tubers  gathered  in  March  give  juice  with  a  positive  rotation,  while 
those  gathered  in  October  give  a  decidedly  laevorotarj^  juice  ;  he    attri- 


(i)  DUBRUNFAUT,  CvHiptes  rcndw-.  Vol.  LXIV,   1867,  p.  764.   (Author) 
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butes  that  difference  to  the  transformacion  of  the  inulininto  crystallisable 
sugar  during  the  rest  period. 

In  reality,  saccharose  is  always  present  in  tubers  undergoing  formation, 
while  the  proportion  is  only  augmented  during  the  winter  months. 

DUBRUNFAUT  thought  that  "inulin  changed  into  two  isomers,  crystalli- 
sable cane  sugar  and  an  uncrystallisable  sugar,  optically  inactive,  and 
similar  to  that  found  in  the  fermentation  of  inverted  sugar  ".  This  conclu- 
sion is  not  entirely  justified;  in  fact,  the  direct  rotation  of  the  juice  obtained 
in  February  to  March  is  not  more  that  -f  10  ;  correlatively,  after  inversion 
the  rotation  reaches  —  55  at  150  C  ;  thus  there  exist  at  that  period  in  the 
tubers,  laevorotary  principles,  giving  laevulose  on  hydrolysis,  and  which 
almost  completely  neutralise  the  positive  rotation  of  the  saccharose. 
These  levulosanes  differ  greatly  from  the  primitive  inulin  ;  their  total 
rotatory  power,  ranging  from  —  25  and  —  30,  is  less  than  that  of  inulin 
(—40  according  to  Tauret);  but  they  can  be  hydrolysed  bjanvertine  and 
ferment,  in  consequence,  in  the  presence  of  yeast.  If  sucrase  is  added  to 
the  juice  of  the  Jerusalem  artichoke,  the  reducers  increase  progressively 
while,  at  the  same  time,  the  power  of  rotation  decreases  ;  the  saccharose  is 
hydrolysed  more  rapidly  than  the  levulosanes.  All  the  carbohydrates  are 
hydrolysed.  When  the  juice  is  left  standing  in  presence  of  an  antiseptic, 
they  transform  spontaneously,  but  much  more  slowly. 

These  facts  show  v/hy,  in  the  distilling  industry,  Jerusalem  artichoke 
tubers  treated  in  October  require  a  previous  hydrolysis  by  acids,  v\^hilst 
those  of  tubers  collected   after   winter  may  be  fermented  at  once. 

One  part  of  the  inulin  changes,  therefore,  to  saccharose  in  the  tuber  ; 
the  other  part  is  degraded  progressively  to  form  levulosanes  with  an  optical 
rotation  lower,  in  absolute  value,  to  that  of  inulin. 

These  phenomena  are  not  limited  to  the  Jerusalem  artichoke  ;  they 
also  occur  in  chicory,  in  which  they  were  observed  by  MM.  WoLtF  and 
Gesun  (i). 

400  -  studies  on  the  Cyanogenetic  Compounds  of  Sorghum.  —  willaman  j.  j.  :  i.  The 

Estimation  of  Hydrocyanic  Acid  and  the  Probable  Form  in  wh'ch  it  Occurs  in  Sorghum 
vulgarc  ;  II.  The  Effect  of  Anaesthetics  and  of  Frosting  on  the  Cyanogenetic  Compounds 
of  Sorghum  vulgarc.  The  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  i,  pp.  25-36, 
pp.  37-45.     Baltimore,  February,  1917. 

I.  —  The  methods  generally  in  use  for  the  estimation  of  cyanogenetic 

compounds  in  vegetable  tissues  (based  on  the  hydrolysis  of  the  cyanogenetic 

glucoside  and  the  amount  of  hydrocyanic  acid  thus  formed)  are  of  doubtful 

;  accuracy,  partly  on  account  of  the  difficulty  of  obtaining  complete  hydrol}^- 

{  sis  with  acids,   partly   on   account  of  the  partial  retention  by  the  tissues 

;  of  the  hydrocyanic  acid  during  distillation,  which  is  neither  prevented  by 

.  the  addition  of  tartaric  acid,  nor  diminished  by  distillation  under  reduced 

pressure. 

Sorghum  vidgare  contains  hydrocyanic  acid  in  two  forms:  —  a  glucoside 
(dhurrin)  and  a  non-glucosidic  cyanide  compound,  the  nature  of  which  is 


(i)  See  R.,  De'-.   1917,  No.  1137  (Ed.). 
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as  yet  unknown.  It  is  probably  the  latter  which,  causes  poisoning  of  live- 
stock. The  best  method  of  obtaining  hydrolysis  of  the  dhurrin  is  by 
autolysis,  which  occurs  very  rapidly  at  450  C.  The  non-glucosidic  cyanide 
may  be  separated  from  the  glucoside  by  grinding  the  leaves  in  the  presence 
of  5  %  tartaric  acid  to  prevent  enzyme  action  and  then  distilling, 
By  these  means  only  the  hydrocj^anic  acidjrom  the  non-glucoside  sub- 
stances is  obtained ;  the  latter  are  more  unstable  and  decompose  when 
boiled  with  a  5  %  tartaric  acid  solution. 

II.  —  Sorghum  leaves  exposed  to  the  action  of  chloroform,  ether,  and 
alcohol,  yield  more  hydrocyanic  acid,  both  glucosidic  and  non-glucosidic, 
than  normal  leaves.  The  anaesthetics  thus  stimulate  the  hydrolytic  as 
well  as  the  synthetic  action  of  the  glucoside  enzymes  (this  is  a  case  of 
synthesis  caused  by  enzymes  in  vitro) .  'Enzjm.e  powder  prepared  from  chloro- 
formed leaves  was  about  25  times  as  active  towards  amygdalin  as  the  pow- 
der from  untreated  leaves.  An  examination  of  leaves  which  had  been  ex- 
posed to  frost  in  the  field  and  of  leaves  which  had  been  subjected  to  a  temp- 
erature of  7°C.  showed  that  frost  causes  an  increased  yield  of  both  gluco- 
sidic and  non-glucosidic  hydrocyanic  acid.  This  is  due  partly  to  ruptur- 
ing of  the  cells,  and  partly  to  disturbed  enz3^nie  equilibrium. 

401  -  Analysis  of  Zamia  Palm  Nuts  and  Leaves.  —  The  Agricultural  Gazette  of  New  South 
Wales,  Vol.  XXVIII,  Pt.  iz,  p.  865.  Sydne}^  December,  1917. 
An  analysis  made  at  the  Chemist's  Branch  of  the  Department  of  Agri- 
culture of  New  vSouth  Wales  gave  the  following  results  : 


Moisture  .   .    . 

Ash 

Ether  ex!;rai-t. 
Fibre  .... 
Albuminoids . 
Carbohydrates 


Kernel 


Leaves 


81.79% 

76.67  % 

1.07 

0.99 

0.18 

0.21 

4-74 

6.18 

0.03 

2.64 

12.19 

13.31 

402  -  The  Chemical  Composition  of  the  Potato  Plant  at  Various  Stages  of  Growth.  ~ 

See  No.  415  of  this  Review. 

403  -  The  Growth  of  Isolated  Plant  Embryos.  —  buckner,  G.  davis  and  kastle,  /oseph, 
H.  (Laboratory  of  Chem'cal  Research,  Kentucky  Agricultural  Experiment  Station,  Lex- 
ington), in  The  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  2,  pp.  209-213.  Bal- 
timore, Md.,  aiarch,  191 7. 

In  their  experiments  the  authors  attempted  to  nourish  embryos  of 
Ivima  beans  [Phaseohk  lunatus),  deprived  of  the  cotyledons,  with  different 
compounds.  Sugars  (2%  solutions  of  glucose,  saccharose,  lactose,  raffinose, 
mannite  and  maltose)  caused  growth,  but  starch  or  Hopkins'  plant  food 
had  no  influence.  It  has  been  shown  that  cotyledons  which  give  no  char- 
acteristic reaction  for  reducing  sugars  cause  no  growth,  whereas  the  same 
cotyledons,  when  supplied  with  sugar,  give  a  good  growth.     It  was  further 
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shown  that  the  cotyledons  of  lima  beans  that  have  germinated  and  contain 
reducing  sugars  may  also  support  the  growth  of  an  isolated  embryo. 

The  results  seem  to  show  that  growth  of  the  embryo  occurs  wherever 
glucose  of  a  carbohj^drate  giving  a  hexose  on  hydrolysis  is  present.  When 
these  substances  are  absent  no  growth  results.  It  was  further  shown  that  the 
dry  I^ima  bean  does  not  contain  the  plant  food  necessary  for  the  growth  of 
its  own  embryo,  but  that  the  green  cotyledons  of  a  germinated  bean  do  con- 
tain the  food  necessary  for  the  normal  growth  of  the  plant. 

404  -  Variations  in  the  Development  of  Secondary  Rootlets  in  Cereals.  —  Walworth' 

E.  H.  and  Smith,  I^.  H.,  in  the  J oiirnal  of  the  American  Society  of  Agronomy,  Vol.  X,  No.  1' 
pp.  32-35.  lyaucaster,  Pa.,  January  20,  igi8. 

The  method  adopted  was  to  sow  100  or  more  grains  from  each  variety 
studied  in  pots  containing  pure  quartz  sand,  which  were  kept  in  a  green- 
house. The  secondary  rootlets  were  counted  when  the  plumule  was  from 
I  to  2  inches  high.  The  results,  which  confirme d  those  of  Mr.  R.  G.  Wiggans 
{Journal  of  the  American  Society  of  Agronomy,  Vol.  8,  No.  i,  pp.  31-37  ;i9i6), 
showed  that  the  number  of  secondary  rootlets  is  by  no  means  constant 
for  a  given  variet5%  but  varies  with  the  individual,  so  that  counts  made 
from  samples  chosen  at  random  usually  give  a  frequency  distribution 
represented  by  a  fairly  normal  curve. 

In  oats  the  number  of  secondary  rootlets  varies  from  o  to  5  ;  each 
Variety  has  a  tendency  to  a  high  or  low  number  of  secondary  rootlets,  the 
number  of  frequency  being  2  for  some  and  3  for  others. 

Of  II  varieties  of  ipheat  examined,  9  had  a  number  of  frequency  equal 
to  2  ;  ifi  the  two  others  it  was  equal  to  4. 

In  barley  the  maximum  mumber  is  7,  the  number  of  frequency  being 
3  in  some  varieties  ard  4  in  others. 

The  number  of  secor  dary  rootlets  is  also  variable  in  maize.  ^ 

The  range  of  variability  is  less  in  pure-line  selections  of  oats  than  in 
the  ordinary  varieties.  This  is  also  true  for  wheat,  with  the  exception  of 
Turkey  hybrid  No.  509,  which  was  more  variable  than  the  other  selected 
varieties,  perhaps  because  of  its  hybrid  origin. 

405  -  The  Selection  and  Hybridisation  of  Cereals  in  Alaska,  U.  S.  A.  —  Georgeson  plant 

Q.C.  Annual  Report  of  the  Alaska  Agricultural  Experiment  Stitions  1904-1915.  Washing-     •       breeding 
ton,  1905-1916. 

The  introduction  of  the  cultivation  of  cereals  in  the  districts  bordering 
on  the  arctic  polar  circle  is  of  both  practical  and  scientific  importance. 

In  Alaska  there  is  a  great  difference  between  the  climate  of  the  coa.st  and 
;that  of  the  interior  of  the  country.  Along  the  Pacific,  to  the  south  of  the 
high  chains  of  the  Alaska  Range  and  of  the  St.  EHas  and  Coast  Ranges, 
the  summer  is  cool,  but  the  winter  mild,  so  that  at  Sitka,  for  example,  the 
average  annual  temperature  is  almost  the  s^me  as  that  of  Washington, 
D.  C.  In  this  district,  the  cool  summers,  abundant  rainfall,  and  frequent 
clouds,  are  favourable  to  the  growth  of  vegetables  and  grasses  but  un- 
favourable to  that  of  ordinary  crops,  especially  cereals,  which  do  not  ripen. 
In  the  interior,  however,  along  the  Yukon  valley,  between  the  coast  Sierra 

[403-405] 


432  PLANT  BREEDING 

and  the  mountain  groups  of  the  southern  sector  (Kndicott  Range),  the  cli- 
mate is  decidedly  continental,  with  dry,  very  cold  winters  and  short  sum- 
mers, but  nevertheless  capable  of  causing  rapid  plant  growth  owing  to  the 
large  number  of  hours  of  sun  daily  (i8  to  20). 

ACtRiculturaIv  Stations.  —  Alaska  possesses  6  :  — 

i)  Sitka,  on  the  western  coast  of  Baranof  Island,  a  little  above  the 
57th.  parallel ;  fruit  trees  and  bushes  are  studied  there. 

2)  Kodiak,  on  the  eastern  coast  of  Kodiak  Island,  near  the  58th. 
parallel,  concerned  with  animal  husbandry. 

3)  Kenai,  on  Cook  Inlet,  near  the  6ist.  parallel ;  marsh  plants,  fod- 
der plants  and  animal  husbandry. 

4)  Copper  Center,  in  the  valley  of  the  Copper  River,  about  100  miles 
from  the  coast.  This  Station,  which  dealt  with  cereals  and  marsh  plants, 
was  closed  in  1909,  and  all  the  material  received  was  transferred  to  Fair- 
hanks  and  Sitka. 

These  four  districts  have  a  coastal  climate,  with  mild  winter  but  cool, 
rainy  summers. 

5)  Fairbanks,  in  the  Tanana  Valley,  a  tributary  of  the  right  bank  of 
the  Yukon,  near  the  65th.  parallel ;  it  deals  with  cereals,  fodder  plants, 
hoed  crops,  the  breeding  of  resistant  livestock  for  the  interior. 

6)  Rampart,  on  the  Yukon  River,  near  the  66th.  parallel ;  it  is  the 
most  northern  station  and  is  concerned  with  cereals  and  forage  lyCgu- 
minosae. 

The  two  localities  are  in  the  district  having  a  continental  climate. 

Introduction,  acclimatisation  and  improvement  of  cerj;aes  in 
Alaska.  —  The  work  is  organised  as  follows  :  — 

i)  Acclimatisation  experiments  of  the  greatest  possible  number  of 
varieties  from  districts  differing  greatly  from  each  other,  situated  especially 
in  northern  countries  where  the  conditions  for  cereal  growing  are  similar 
to  those  found  in  Alaska. 

2)  Selection  :  after  the  varieties  capable  of  developing  normall}'  in 
the  country  have  been  determined,  each  is  selected  individually  with  a  view 
to  isolating  lines  having  the  most  desirable  characters,  chief  of  which  is 
earliness. 

3)  Hybridisation  :  in  the  succesive  individual  selection,  earliness  is 
often  accompanied  b3'  low  ^deld,  weak  culms,  etc.  Attempts  are  made  to 
obviate  these  faults  by  crossing  early  types  with  those  which  yield  well  and 
have  strong  straw,  etc.,  so  as  to  unite  in  one  type  the  positive  characters 
and  eliminate  the  negative  ones. 

The  work  on  cereals  was 'first  started  at  Kenai,  Sitka,  Copper  Center, 
Fairbanks  and  Rampart,  and  then  limited  to  the  two  last  because  at  Sitka 
and  Kenai,  the  wetness  and  low  temperatures  of  summer  prolong  the 
period  of  growth  to  such  ai:i,extent  that  the  crops  are  exposed  to  the  first, 
destructive,  autumn  frosts  when,  even  luider  the  most  favourable  circum- 
stances, they  have  barely  reached  the  milk-ripe  stage.  As  has  already  been 
said,  the  Copper  Center  Station  was  closed  in  1909.  Varieties  of  barley  and 
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oats  have  been  tested  at  Sitka,  rye  and  winter  wheat  at  Kenai.     The  varie- 
ties tested  were :  — 

i)  Barley  : —  Erhard  Frederiksen  ;  Naked  Barley  S.  P.  I.  (/.  e.  Siction  Plants  Imported, 
U.  S.  Dept  of  Agric.)  No.  20  909  ;  Donnes  Barlej-  S.  P.  I.  No.  20  608  ;  G.  I.  392  (from  Norway). 
3)  Onls.  —  Erhard  Frederiksen. 
3)  Rye  :  —  Excelsior  ;  Schlansted    Techitii'. 
/l)  Winter  wheat :  —  Winter  wheat  ;  Yaro.'ilaf . 

At  the  Coppei  Center  Station,  a  little  more  inland,  more  satisfactory 
results  were  obtained  than  at  Sitka  and  Kenai,  and  perha^js  some  varieties, 
especially  of  barley,  could  be  grown  successfully  in  the  more  sheltered  parts 
of  the  Copper  Valley.  In  any  case  precautions  must  be  taken  against  summer 
frosts,  which  may  destroy  the  crops  completely,  as  occurred  in  1908. 

In  the  Yukon  Valley  the  conditions  peculiar  to  the  northern  climate 
oblige  the  selector  to  subordinate  yield  to  earliness,  so  as  to  allow  the  va- 
rieties selected  to  complete  their  growth  (from  sowing  to  the  ripening  of 
the  seeds)  in  the  short  interval  of  70  to  90  days  between  the  last  spring  frost 
and  the  first,  destructive  autumn  frost.  The  results  obtained  for  the 
different  varieties  of  cereals  were  :  — 

i)  Winter  wheat,  —  Numerous  varieties  were  introduced  from  the  ex- 
treme northern  countries  —  North  Russia  and  Siberia,  as  well  as  the  highest 
plains  of  the  Himalayas.  Mention  may  be  made  of  the  varieties  lyando- 
mirka,  Beloglina,  Klondike  (Canada),  Pullman  Hybrid  No.  28,  Wisconsin 
Pedigree  No.  22,  Bluestem,  Pvillman  Hybrid  No.  143,  Pullman  Winter 
Fife,  Pullman  Fortyfold.  In  the  Upper  Yukon  Valley  three  climatic  fac- 
tors are  very  injurious  to  winter  wheat ;  — 

a)  the  winter  cold  which  kills  the  young  plants  ; 

b)  the  alternate  freezing  and  thawing  in  spring  which  heaves  the 
plants  ; 

c)  the  early  autumn  colds  which  prevent  ripening ;  the  first  destruct- 
ive frost  usually  occurs  towards  the  end  of  August. 

Kharkov  gave  the  best  results  of  all  the  varieties  tested.  It  is  a  slightly 
bearded  wheat  and  a  native  of  Russia  introduced  by  the  Federal  Depart- 
ment of  Agriculture.  It  ears  in  July  and  at  least  a  part  of  the  harvest  al- 
ways ripens  completely  by  the  beginning  of  September.  In  spite  of  its  re- 
sistance to  cold  a  large  percentage  of  the  young  plants  always  die  during 
the  winter  ;  for  example,  in  1913-1914,  only  5  %  of  the  young  plants  sur- 
vived the  winter.  Winter  cereals  should  be  sown  where  the  snow  is  thick- 
est and  lasts  longest,  so  that  it  may  protect  the  young  plants,  first  against 
low  temperatures,  then  against  alternate  freezing  and  chawing.  In  spite 
of  nine  years'  selection  the  resistance  to  cold  of  the  Kharkof  variety  has  in 
no  way  increased,  and,  if  the  hybridisation  experiments  now  in  progress  give 
equally  negative  results,  winter  wheat  in  Alaska  will  be  superseded  by  rye, 
which  is  much  more  resistant  to  cold. 

2)  Winter  rye.  —  Rye  gave  much  better  results  than  wheat.  Where- 
as, in  1913-1914,  95%  of  the  young  plants  of  Kharkov  wheat  were  killed, 
the  losses  in  the  different  varieties  of  rye  varied  from  10  to  25  %.  The 
best    of    the   man}'    varieties    studied    were    Excelsior,    Amber,     Giant 
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French,  Brandon,  Monster,  No.  281,  No.  i  134,  No.  12  890,  North  Dakota, 
No.  959,  Station  No.  195,  and  Irkoutsk,  all  fairly  equal  as  regards  re- 
sistance to  cold  but  differing  largely  in  earliness.  In  1914  the  dates 
of  ripening  were:  — 

Irkoutsk,  Giant  French,  Amber,  No.  959,  Monster, 

Station  No.  195 August    12 

Brandon »          14 

No.  1134,   No.  12  890,  No.  281.    . , ^      »         24 

As  regards  yield,  mention  may  be  made  of  that  given  in  1914  at  Fair- 
banks by  the  variety  Winter  Rye  No.  19  556,  which,  on  a  Vs  acre  plot 
gave  a  yield  of  i  520  lbs.  per  acre. 

In  Alaska  the  vegetative  period  of  rye  exceeds  13  months  (i)  ;  it  is 
sown  towards  the  end  of  July  and  harvested  at  the  beginning  of  September 
of  the  following  year.  It  is,  therefore,  necessary  to  obtain  varieties 
which  ripen  earlier  so  that  the  grain  produced  during  the  year  may 
be  used  for  sowing.  The  following  hybrids  are  being  tested :  —  Station 
No.  195  X  North  Dakota  No.  959  ;  Giant  French  X  Amber ;  North  Dakota 
No.  959  X  Giant  French. 

3)  Spring  wheat.  —  On  the  whole  the  results  obtained  with  spring  wheat 
are  not  verj'-  satisfactory.  As  sowing  is  not  possible  before  May,  there  re- 
main barely  90  days  for  ripening  before  the  autumn  frosts,  so  that  the 
indispensable  character  required  is  earliness.  None  of  the  varieties  studied 
ripen  for  certain  each  year,  but  the  best  were  Chogot  and  Irkoutsk,  the 
vegetative  period  of  which  lasted  only  88  days  (May  ist  to  August  27th) 
ift  1914.  These  two  wheats,  introduced  by  the  Federal  Department  of 
Agriculture,  come  from  the  Agricultural  Station  of  Tulun  (Government  of 
Irkoutsk,  Siberia).  The  Russian  bearded  wheat  No.  306  is  almost  as  early 
as  these  two,  and  the  Russian  wheat  H.  G.,  of  vigorous  growth,  ripens  four 
days  later.  Then  come  Ulka,  Velvet  Chaff,  lyadoga,  Red  Fife,  Romanov, 
Marquis,  Early  Java,  which  usually  only  ripen  once  in  five  years,  as  was  the 
case  in  191 2  at  Rampart,  where  the  varieties  Red  Fife,  Romanov  and  Wild 
Goose  gave  from  55  to  60  bushels  of  grain  per  acre. 

The  following  crossings  were  made  :  — 

a)  Red  Fife  X  Saskatchewan  ;  h)  Chogot  X  Saskatchewan  ;  c)  Chogot  X  Velvet  Chaff ; 
d)  Chogot  X  Irkoutsk  ;  the  1914  hybrids  were  no  earlier  than  the  parent  plants,  but  the  ears 
were  larger  and  more  compact,  each  spikelet  containing  5  or  6  grains  ;  e)  Red  Fife  X  I<adoga  ; 
two  yet  unstable  hybrids  were  obtained  which  siill  continue  to  split  up  into  bearded 
and  unbearded  individuals,  but  they  are  earlier  than  the  parent  plants,  thus  fulfilling  the 
aim  in  view. 

-  4)  Spring  rye.  —  At  Rampart,  on  May  i,  1915,  were  sown  the  three 
varieties  Irkoutsk  (from  Tulun,  Siberia),  Gesselberg  (from  Tulun),  and  Mam- 
moth. The  first  ripened  on  August  19.  Gesselberg  almost  immediately 
after,  and  Mammoth  ten  days  later.     All- the  spring  ryes  were  inferior  to 


(i)  The  abstract  No.  635  of  R.  iqiG  describes  a  variety  of  rye  of  the  Upper  Valley 
of  the  Dora  Riparia  (Italy)  wliich  remains  in  the  ground  for  a  period  which  may  exceed 
13   months.      {Ed.) 
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the  winter  ryes  in  both  earliness  and  jdeld.  Attempts  were  made  to  im- 
prove them  by  selection  and  hybridisation.  -The  cross  Irkoutsk  x  Mam- 
moth gave,  in  the  F^,  h3'brids  with  well-filled  heads  and  the  earliness  of 
Irkoutsk. 

5)  Oats.  —  Experiments  have  been  made  with  many  varieties  of  oats 
from  northern  districts,  especially  from  Scandinavia,  Finland,  Russia  and 
Siberia.  The  varieties  which  appeared  most  suitable  were  subjected  to  con- 
tinuous individual  selection  with  the  purpose  of  developing  the  charac- 
ter "  earliness  ".  The  best  results  were  obtained  with  the  varieties  Fin- 
nish Black,  Norwegian,  South  Dakota  No.  637,  Canadian  444  (from  Cali- 
fornia), and  Sixty  Day,  which  ripen,  on  an  average  in  90  to  92  days,  in 
time  to  avoid  the  first  destructive  frosts.  Good  results  were  also  obtained 
with  Copperfield,  New  Swedish,  Hansen,  Black  Tartarian,  and  Banner, 
although  they  are  a  little  late.  The  varieties  IVIinnesota  No.  261,  Orlov, 
Ontario,  Ruakura,  Russian  No.  409,  and  Beliak  (from  Yakoutsk,  Siberia), 
have  little  chance  of  succeeding  in  Alaska. 

Very  little  data  onyield  in  grain  is  available.  At  Fairbanks  in  1912,  the 
varieties  Sixty  Day,  Finnish  Black,  and  Banner  yielded  85,  90  and  100  bu- 
shels per  acre  respectively,  whereas  at  Rampart,  the  yields  were  not  quite 
half  these  amounts.  It  should  be  noted  that  all  these  figures  refer  to  small, 
chosen  plots,  with  the  most  favourable  exposure  possible. 

Although  the.  results  obtained  by  individual  selection  and  acclimata- 
tion  with  the  varieties  Finnish  Black,  Copperfield  and  South  Dakota,  leave 
very  little  margin  for  subsequent  improvement,  hybridisation  experiments 
were  carried  out  some  of  which  gave  absolutely  positive  results.  Thus, 
for  example,  the  hybrids  25  A-i  and  25  A-3,  which  ripen  one  day  earlier 
than  Finnish  Black  oats,  give  as  many  as  120  grains  per  head,  and,  in  three 
years  only,  are  sufficiently  stable.  Both  are  derived  from  the  cross  Copper- 
field  X  Toholampi.  Copperfield  is  a  grey  mutation  from  the  Finnish  Black 
variety,  from  which  Toholampi  is  also  derived  by  selection  in  pure  lines. 

6)  Barley.  —  Owing  to  the  relative  shortness  of  its  period  of  growth, 
barley  is  undoubtedly  the  cereal  most  suited  to  Alaska.  Its  yields  in 
grain  and  straw  are  fairly  high,  and  the  nourishing  grain,  besides  being  an 
excellent  food  for.  cattle  may  also  be  used  for  making  bread.  The  accli- 
matation  experiments  have  given  a  large  percentage  of  varieties  capable 
of  ripening  completely.     The  best  results  were  obtained  with :  — 

Pamir  S.  P.  I.  No.  i8  922,  a  bearded  barley,  native  of  Central  Asia,  where  it  does  well  at 
altitudes  of  from  9  800  to  13  100  feet,  is  one  of  the  earliest  varieties  of  barley  of  the  world ;  at 
Rampart  it  riper  s,  on  an  average,  76  days  after  being  sown,  but  yields  little. 

Champion,  a  beardless  barley  of  very  vigorous  growth. 

Manshiuy,  also  excellent,  early  productive,  with  strong  straw,  but  long,  stiff,  sharp  awns. 

Chittyna,  a  beardless  barley,  productive  and  with  strong  straw,  but  too  late  ;  it  was  iso- 
lated in  1906  at  Coldfoot,  Alaska. 

More  or  less  satisfactory  results  were  obtained  with  : 

Beardless  No.  10  852  ;  Hull-less  No.  19  851  ;  Urjala  and  Finland  (both  natives  of  Dick- 
kursby,  Finland) ;  Swedish  No.  19557;  Jakoutsk  G.  I.  498  (native  of  Siberia) ;  a  Russian  variety, 
S.  P.  I.  No.  2786,  which,  together  with  a  few  others,  resisted  the  terrible  frost  of  July  21, 1908. 
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All  the  barleys  studied  were  from  northern  countries,  with  the  excep- 
tion of  Barbary  G.  I.  No.  659,  a  native  of  North  Africa  which  in  1911,  at 
Rampart,  ripened  only  one  week  later  than  the  Pamir  variety. 

The  hybridisation  of  barley,  both  in  its  scope  and  the  results  obtained, 
is  much  more  important  than  that  of  other  cereals.  The  three  characters 
essential  to  a  thoroughly  satisfactory  barley  in  Alaska  are :  — 

Or)  Eardness,  for  the  usual  reasons  already  mentioned  ; 

b)  Absence  of  awns,  as  their  presence  prevents  the  feeding  of  barley  in  the  ear  to  cattle  ; 

c)  Strong  straiv,  to  resist  lodging. 

The  best  of  the  numerous  hybrids  obtained  are  :  — 

Hull-less  S.  p.  I.  12  709  X  Swedish  S.  P.  I.  19  557.  The  second  used  as  male  parent,  was 
chosen  because  of  its  earliness,  but  it  has  awns.  Hull-less  is  a  good  variety  in  every  way,  but 
is  late.  The  hybrids  have  slightly  pointed  glumes,  and  may  be  said  to  be  beardless.  They 
are  nearly  as  early  as  Pamir  barley  (vegetative  period  =  80  days),  and  have  very  resistant 
straw. 

Chittync  X  Oderbucker,  a  cross  made  in  1909.  The  descendants  were  mixed  as  regards 
the  presence  oi  awns,  but  in  1914,  the  percentage  of  bearded  ears  had  dropped  to  10-15  %  ', 
and  it  is  probable  that,  if  selection  is  continued,  a  stable,  beardless  type  will  eventually  be 
obtained.     This  hybrid  gave  good  yields  in  grain  and  straw. 

Many  crosses  were  also  made  between  the  earliest  barley,  Pamir,  and 
other  satisfactory  varieties.  Four  of  these  hybrids,  now  stable,  ripen  very 
quickly  (towards  the  middle  of  August),  and  three  are  beardless. 

Conclusions.  —  All  winter  and  spring  cereals  may  be  grown  in  the 
valley  of  the  Yukon  and  its  tributaries,  where  the  short,  but  relatively  warm 
and  dry  summer,  allows  them  to  grow  and  ripen  in  the  three  months'  in- 
terval between  the  last  destructive  spring  frost  and  the  first  autumn  one, 
i.  e.,  between  the  end  of  May  and  the  end  of  August. 

The  first  place  is  held  by  barley,  some  varieties  and  hybrids  of  which 
seem  to  unite  in  good  proportions  the  most  essential  characters  strong 
straw,  high  yield,  and  absence  of  awns  (i). 

406  -  The  Inheritance  of  Glume  Length  in  Triticum  polonicum.  A  Case  of  Zygotic 

Inhibition.  —  Backhousk,  W.  O.,  in  the  Journal  of  Genetics,  Vol.  VII,  No.  2,  pp.  125- 
i33i  5  figs-  Cambridge,  191S. 

Pubescence.  —  Polish  wheat  {Triticum  polonicum)  is  characteiised 
by  long  glumes,  which  may  reach  a  length  of  40  mm.;  the  average  length 
is  29  mm.,  as  compared  with  10  mm.  in  ordinary  wheat.  The  author 
(Economic  Botanist  to  the  Argentine  Government),  having  noted  in  1911, 


(i)  According  to  an  approximate  estimation  there  are,  in  Alaska,  30  000  square  miles  of 
tillable  land.  It  is  not  easy  to  determine  how  much  of  this  area  is  suitable  to  the  different  ce- 
reals nor  is  it  possible  to  say  whether  it  would  be  practical  to  produce  cereals  ir  competition 
with  the  neighbouring  market  of  the  United  States.  Nevertheless  the  results  of  the  experi- 
ments carried  out  so  far  are  of  great  importance  for  agricultural  science  and  also  because 
some  of  the  selected  varieties  obtained  by  hybridisation  might  be  advantageously  in- 
troduced and  acchmatised  in  the  vast  lands  of  Russia,  Siberia  and  Canada.     [Ed.) 

[405-406] 


PlvANT  BREEDING  437 


that  in  a  collection  of  varieties  of  T.  polonicum  belonging  to  Mr.  Ph.  de  Vn,- 
MORiN  at  Verrieres  (France) ,  there  were  none  with  perfectly  smooth  glumes, 
and  that,  the  shorter  the  glume,  the  more  felted  did  it  appear,  proposed  to 
study  the  influence  of  the  length  of  the  glumes  on  their  pubescence.  To  this 
end  he  crossed,  in  1912,  a  variety  of  T.  polonicum  having  an  average  glume 
length  of  29  mm.,  and  very  faintly  pubescent,  with  a  variety  of  T.  durum 
called  "  Kubanka  ",  a  smooth  variety  with  an  average  glume  length  of  12 
mm.  The  first  generation  had  glumes  of  intermediate  length  (18  to  19  mm.), 
and  was  much  more  pubescent  than  the  parent  T.  polonicum.  F^  had  plants 
with  fully  pubescent  ears. 

The  author  divides  the  hybrids  of  F^  into  2  groups  as  regards  length 
of  glume  :  — 

i)  short  glumes  (homoz3'gotes) ,  10  to  14  mm.  long; 

2)  long  glumes  (homozygotes),  22  to  31  mm.,  and  intermediate  glumes  (heterozygotes),  14  to 
22  mm.  long. 

In  F^  there  were  172  long'and  intermediate  plants,  and  55  short  ones  ; 
the  theoretical  numbers  would  be  170.25  and  56.75,  corresponding  to  the 
Mendelian  ratio  3:1.  Of  the  55  short -glumed  plants,  40  were  felted,  15 
smooth  ;  the  theoretical  numbers  would  be  41.25  and  13.75,  according  to 
the  Mendelian  ratio  3:1,  showing  predominance  of  the  character  "  pubes- 
cence ". 

Considering  the  plants  with  glumes  from  14  to  21  mm.  long  as  hetero- 
zygotes,  only  15  out  of  85  could  called  really  felted.  The  plants  with  long 
glumes  (22  to  31  mm.)  were  all  smooth,  like  the  parent  Kubanka. 

Crosses  between  these  plants  with  long  glumes  with  the  parent  Ku- 
banka sometimes  gave,  in  F.2, ,  a  mixture  of  rough  and  smooth  plants  show- 
ing, in  the  short-glumed  group,  the  usual  ratio  of  3  :i. 

These  results  show  that,  in  T.  polonicum,  long  glumes  inhibit  pubes- 
cence, so  that  they  rema  in  smooth  in  spite  of  the  presence  of  the  factor  de- 
termining pubescence.  To  obtain  felted  glumes,  the  length  must  be  re- 
duced. 

Pigmentation.  — •  The  same  variety  of  T.  polonicum  (with  glumes  from 
28  to  29  mm.  long,  whitish,  smooth)  was  crossed  with  a  variety  of  T.  tur- 
^idum,  derived  from  Rivet  wheat,  which  it  resembles  (glumes  11  mm.  long, 
black,  felted). 

The  glumes  of  the  F^  were  intermediate  in  length  (14  to  17  mm.), 
white,  or  slightly  tinged,  fairly  felted.  In  the  F^,  there  were  514  long 
or  intermediate  glumed  plants,  and  178  short-glumed  ones  ;  the  theoi- 
etical  numbers  would  be  519  and  173  in  accordance  wdth  the  Mendelian 
ratio  3  :    i. 

The  same  phenomenon  is  observed  in  the  coloration  of  the  glumes  as 
in  their  pubescence,  except  that  the  character  "  black  coloration  of  glumes  " 
is  recessive.  In  the  short-glumed  group  (8  to  13  mm.)  of  178  hybrids, 
129  were  white  or  tinged  and  49  coloured  ;  the  theoretical  numbers,  corres- 
ponding to  the  Mendelian  ratio,  would  be  133.5  ^^d  44.5.  All  the  long- 
glumed  hybrids  were  white  or  tinged. 
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It  may,  therefore,  be  concluded,  that  the  length  of  the  glumes  has  an 
inhibitory  effect  on  their  pigmentation. 

407  -  Oat  Selection  by  Pure  Lines  at  the  Agricultural  Experiment  Station  of  High- 
moor,  Maine,  U.  S.  A.  —  Surface,  Frank  M.  and  Ztns,  Jacob,  Thirty-second  Annual 
Report  of  the  Maine  Agricultural  Experiment  Station,  pp.  97-148.     Orono,  Ma' ne,  191 7. 

The  work  described  was  begun  in  1910  at  Highmoor  Farm,  with  146 
plants  chosen  from  18  of  the  most  common  commercial  varieties,  each  being 
used  as  stock  for  a  pure  line. 

In  1915,  the  best  material,  from  which  the  poorer  types  had  been  grad- 
ually discarded,  was  reduced  to  12  lines  :  — 

Maine  Nos.  355,  281,  351,  230,  307,  286,  357,  derived  from  the  Banner  variety; 
Maine  Nos.  340,  337,  336,  346,  derived  from  the  Irish  Victor  variety; 
Maine  No.  247,  derived  from  the  Imported  Scotch  variety. 

As  is  seen  in  the  appended  table,  the  selection  results  were  distinctly 
positive,  all  the  pure  lines  being  markedly  superior  to  the  original  varieties 
Banner,  Irish  Victor  and  Imported  Scoth. 

Yield  in  grain  of  the  pure  lines  compared  with  the  original  commercial  varieties. 

Averages  from.  1913-1915. 


Variety 


Parent  variety 


Grain    yield 
bushels  per  acre 


Original  commercial 

varieties 


Grain  yield 
bushels  per  acre 


Maine  No.  355 
No.  340 
No.  281 
No.  351 
No,  337 
No.  230 
No.  307 
Nd  336 
No.  346 
No.  24.7 
No.  286 
No.  357 


» 

» 
» 
» 
» 
» 
» 

» 


Banner 

Irish  Victor  .... 

Banner 

Banner 

Irish  Victor  .... 

Barmer 

Baoner  

Irish  Victor  .... 
Irish  Victor  .... 
Imported  Scotch.    . 

Banner 

Banner 

A verage 


86.6 

84-5 
83.8 
81.2 
80.5 
800 
79-9 
79-9 
79.5 
78.1 

77-9 
77-4 


80.8 


Early  Pearl  . 
Minnesota  No. 
Banner  .  .  . 
Gold  Raia.  . 
Siberian   .    .    . 


26 


Prosperity  .    . 
Irish    Victor   . 
Imported  Scotch 
Kherson  .    .    . 
Swedish  Select 
Senator  ... 


A  verage 


82.0 
81.6 

79-7 
77.8 

77.2 
76.4 
75-2 
73.2 
70.1 
69.7 
64.4 


75.2 


As  regards  the  shape  of  the  panicle,  the  characters  of  the  caryopsis, 
etc.,  the  pure  lines  closely  resemble  the  original  varieties.  The  changes  in 
physiological  characters  which  result  in  higher  yield  are,  therefore,  not 
necessarily  associated  with  morphological  characters. 

The  selected  types  are  not  only  distinguished  by  a  high  yield,  but  also 
by  the  regularity  and  uniformity  with  which  they  ripen,  points  not  always 
found  in  commercial  varieties,  many  of  which  give,  at  the  same  time,  early 
plants,  over-ripe  at  the  time  of  harvest,  thus  losing  their  grain  easily,  and 
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plants  which  are  still  green  at  harvest  time,  thus  reducing  th'e  yield,  and  giv- 
ing a  product  of  unequal  appearance.  In  all  the  selected  plants  the  vegeta- 
tive period  (from  sowing  to  harvest)  lasts,  on  the  average,  io6  days  with 
a  minimum  of  103  for  Maine  Nos.  340  and  337,  and  a  maximum  of  109  for 
Maine  No.  357. 

By  its  yield,  strong  straw  (almost  totally  resistant  to  lodging),  and  the 
weight  of  its  grain  (i  000  weigh  40.30  gms.  as  against  an  average  of  37.72 
gms.  for  the  12  lines),  Maine  No.  340  is  the  type  best  adapted  to  the  soil  and 
climatic  conditions  of  Highmoor. 

The  highest  net  yield  was  given  by  the  line  Maine  No.  355  (86.6  bushels 
per  acre),  which  is  distinguished  by  its  low  hull  percentage  (27.76  %,  as 
compared  with  28.45  %  for  the  12  lines).  On  the  other  hand,  its  grain  is 
light  (35.49  gms.  per  i  000)  and  it  is  somewhat  subject  to  lodging,  especially 
in  heavy  soils. 

The  other  lines,  though  excellent  and  worthy  of  further  trial,  are 
nevertheless  inferior  to  the  two  above-mentioned  types. 

The  experiments  are  being  continued  with  the  aim  of  :  —  i)  isolating 
further  new  lines  ;  2)  improving  those  already  obtained  by  the  removal  of 
undesirable  characters  ;  3)  determining  in  each  case  the  districts  in  Maine 
and  other  states  best  suited  to  each  of  the  types  which  is  being  selected  and 
propagated. 
408  -  Genetic  Study  on  the  Awns  of  a  Variety  of  Six-Rowed  Barley.— ikeno,  Sehtiro, 

in  The  Botanical  Magazine,  Vol.  XXXI,  No.  370,  pp.  263-267.  Tokyo,  October,  1917. 

All  the  spikelets  of  the  Japanese  variety  of  six-rowed  barley  {Hordeiim 
sativum  hexastichwn)  known  as  "  Kinukawa",  have  awns,  which  are  longer 
in  the  central  than  the  side  rows. 

To  study  the  inheritance  of  these  awns  the  author  crossed,  in  both  di- 
rections, the  Kinukawa  variety  with  another  variety  of  six-rowed  barley 
called  "  Noghenasi  ",  generally  beardless,  but  sometimes  having,  except  on 
the  upper  part  of  the  ear,  median  spikelets  with  very  short  awns. 

In  the  Fj  generation  the  hybrids  Kinukawa  X  Noghenasi  and  Noghe- 
nasi X  Kinukawa  both  had  median  awns  shorter  than  those  of  the  parent- 
plant  Kinukawa,  whereas  the  lateral  awns,  even  in  the  same  ear,  varied  con- 
siderably, being  :  —  i)  very  short ;  2)  entirely  absent ;  3)  reduced  to  a  slight 
prolongation  of  the  glume. 

In  the  F^fhexQ:  were  many  forms :  —  i)  ear  completely  bearded  ;  2)  ear 
semi-bearded  (awns  on  the  median  rows  only)  ;  3)  lateral  awns  varying,  as 
in  the  hybrids  of  F^.  Moreover,  in  each  group,  the  length  of  the  awns 
varied  considerably. 

In  the  Fg  only  4  of  the  321  plants  of  the  F^  gave  constantly  bearded 
progeny  (like  the  parent  Kinukawa),  and  only  6  gave  progeny  constantly 
beardless  (like  the  parent  Noghenasi) .  The  average  between  4  and  6  gives 
the  Mendelian  ratio  5  :  321,  equal  to  the  ratio  i  :  64,  observed  in  cases 
of   tri-hybridism. 

The  author  admits  the  presence  of  three  factors,  or  genes,  which  he 
calls  A,  E,  and  I  respectively.  Even  in  the  absence  of  these  three  factors 
(?.   e.,  in  individuals  having  the  gametic  formula  aa  ee  ii,)  two  varieties 
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of  very  short  awns  (median  and  lateral)  may  develop,  but  the  presence  of 
either  A  or  E  increases  the  length  of  the  awns,  and  the  simultaneous 
presence  of  A  and  E  gives  them  the  maximum  developmen  characteristic  of 
the  completely  bearded  type,  Kinukawa,  which  has  the  formula  AA  EE  ii. 
On  the  other  hand,  the  inhibitory  factor  I  prevents  the  formation  of  awns 
on  the  lateral  rows,  while  the  median  rows  have  long  awns,  in  accordance 
with  the  formula  AAEEII. 

In  the  beardless  parent,  Noghenasi,  (with  formula  aa  ee  II),  the  factor 
I  suppressed  not  only  the  lateral  awns,  but  also,  partially  or  totally,  the  me- 
dian awns.  By  crossing  Kinukawa  (AA  EE  ii)  with  Noghenasi  (ee  aa  II), 
were  obtsined.in  Fj,  hybrids  with  the  formula  Aa  Ee  Ii,  in  which  the  shorter 
median  awns  and  the  different  behaviour  of  the  lateral  awns  are  easily  ex- 
plained by  the  presence  of  A,  E  and  I  in  the  heterozygous  state. 

In  the  F3  there  are  64  gametic  combinations,  which  may  be  divided 
into  three  groups  :  — 

i)  Completely  bearded  ears,  in  which  the  factor  I  is  entirely  absent ;  thej*  uvimber  i6  : 
—  I  plant  with  the  formula  AA  EE  ii  (Kinukawa  type)  ;  2  AA  E  e  ii  :  2  A  a  EE  ii  ;  4  Aa 
Ee  ii ;  I  AA  ee  ii ;  2  Aa  ee  ii ;  i  aa  EE  ii  ;  2  aa  Ee  ii,  i  aa  ee  ii. 

2)  Semi-bearded  or  beardless  ears,  in  which  the  factor  I  is  homozygous ;  thej'  number  16  : 

1  AA  EE  II :   2  AA  Ee  II ;   2  Aa  EE  II ;  4  Aa  Ee  II :   i  AA  ee  II ;   2  Aa  ee  II ;   i  aa  EE  II ; 

2  aaEell,   i  aaeell   (Noghenasi  t5'pe). 

3)  Plants  in  which  I  is  heterozygous ;  they  number  32  :  —  2  AA  EE  Ii  ;  4  AA  Ee  Ii ; 
4  Aa  EE  Ii ;  8  Aa  Ee  Ii ;  2  AA  ee  Ii  ;  4  Aa  ee  Ii ;  2  aa  EE  Ii ;  4  aa  Ee  Ii ;  2  aa  ee  Ii. 

The  problem  of  the  distribution  of  the  F^  plants  among  these  tliree 
groups  may  be  solved  by  an  examination  of  the  progeny  in  F^.  It  is  clear 
that  the  plants  of  groups  i  and  2  will  produce  exclusively  bearded  and 
beardless  plants  respectively,  whereas  those  of  group  3,  in  accordance  with 
the  Mendelian  laws,  will  give  mixed  progeny  composed  of  both  entirely 
bearded  and  semi-bearded  forms.  The  results  of  an  analysis  of  Fg  were 
as  follows  :    — 


Composition  of  the  F^  generation. 


Number  of  plants 

Percentages 

f  cund 

calculated 

found 

calculated 

■ 

Group     I 

Group  II   .    .    .    .  " 

Group  III 

69 

88 
164 

80.25 

80.25 

160.50 

0.9 
I.I 
2.0 

I 

I 
2 

Totals       .     .     . 

32J 

3?1.00 

4.0 

4 

There  is,  therefore  an  almost  perfect  agreement  between  the  figures 
found  and  those  calculated. 

It  has  already  been  shown  above  that  of  the  16  hybrids  of  groups  i 
and  2  of  the  F^,  4  hybrids  of  each  group  (i.  e.  Y^  remain  constant  even  in 
the  i^3  ;  these  are  :  AA  EE  ii,  AA  ee  ii,  aa  EE  ii,  aa  ee  ii,  (group  i)  ;  AA  EE  II, 
AA  ee  II,  aa  EE  II,  aa  ee  II  (group   2) ,   whereas,   on  the  contrary,   no  plant 
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of  group  3  remains  constant  in  the  F3  owing  to  the  presence  of  the  factor 
I  as  a  heterozygote.  Ebcperiments  on  this  subject  gave  the  following 
results  :  — 


Group  I 
(69  individuals) 

Group  II 
(88  individuals) 

Group  III 
(164  individuals) 

Number  of  constant  individuals 

Number  of  constant  individuals 

Number  of  constant  individuals 

1 

found 

calculated 

found           1        calculated 

found 

calculated 

21 

^7-3  (  =  j) 

23 

"K) 

0 

0 

Conclusions:  —  i)  Three  factors  A,  E,  I,  are  concerned,  of  which  the 
first  two  are  found  in  the  bearded  parent  Kinukawa,  and  the  third  in  the 
beardless  parent  Noghenasi.  Even  in  the  absence  of  these  three  factors 
short  median  and  lateral  awns  may  be  formed,  but  in  the  presence  of  A  or  E 
the  awns  are  longer  and,  in  the  presence  of  both  at  the  same  time,  the  awns 
may  be  as  long  as  those  characteristic  of  the  variety  Kinukawa. 

2)  The  factor  I  is  inhibitory  ;  when  hymozygous  it  suppresses  the 
lateral  awns,  but  does  not  entirely  prevent  the  formation  of  median  awns, 
which  are  sometimes  found  evtn  in  the  beardless  Noghenasi  plants  of  the 
formula  aa  ee  II ;  when  heterozygous,  it  produces  a  great  variety  of  lateral 
awns,  sometimes  even  on  the  same  ear. 

3)  The  great  differences  in  the  length  of  the  awns  is  due  in  particular 
to  combinations  of  the  two  factors  A  and  E. 

409  -  "  Rcggiano  Maize ",  A  New  Variety  of  Early  Dwarf  Maize  Obtained  in  Italy 

by  Hybridisation  and  Selection.  —  Succi,  a.,  in  Le  Siazioni  sperimeniali  c.grafie  iialiane, 
Vol.  ly,  Pt.  9-10,  pp.  401-432.  Modena,  1917. 

By  continual  hybridisation  and  selection  work  the  author  has  succeeded 
in  fixing  and  propagating  a  new  type  of  early  dwarf  maize,  called  "  reggiano 
maize  ",  which  is  much  earlier  and  a  better  cropper  than  that  used  as 
original  material.  This  original  variety,  obtained  from  seed  imported  from 
America,  has  been  cultivated  since  1894  in  the  province  of  Bologna,  and  since 
1897  in  that  of  Reggio-Emilia,  the  only  selection  being  that  of  the  best  ears. 

The  author  describes  experiments  carried  out  by  him  at  the  experi- 
mental fields  of  the  School  of  Agriculture  of  Reggio-Emilia,  taking  into  con- 
sideration the  following  characteristics  :  — 

Yield,  earliness,  length  of  culm,  height  of  insertion  of  the  ear  above  the  ground,  total 
niunber  of  internodes,  number  of  internodes  belovs'  the  ear,  length  of  ear  and  of  peduncle,  num- 
ber of  rows  of  seed  per  ear. 

Of  the  ears  selected  since  1912  from  the  early-flowering  plants,  numbers 
3  and  7  gave  the  best  results,  owing  to  the  stability  of  their  characters.  In 
the  present  hybridisation  experiments  possible  reversion  to  unknown  tj^es 
which  took  part  in  the  preceding  natural  crosses  is  avoided. 
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Data  obtained  in  1914  :  averages  of  10  culms. 


9 

Crossings  made  in  1914 

3?    X76 

79    X3(5 

lyCtigth  of  culm,  in  ceotiraetTes 

0.83 

0.23 

7.22 

3-55 

17.33 

9.44 
14.70 

0  8r   ■ 

Height  of  insertion  of  ear,  in  centimetres 

Total  mimber  of   inlernodes   . 

Number  of  internodes  below  the  ear 

I^ength  of  ear,  in  centimetres 

IvCnsith  of  peduncle    in  centimetres 

0.28 

7.12 

3.60 

16.37 

13-40 

15-25 

Number  Cjf  rows  of   crrain  i  er  ear 

The  characters  are  not  constant  only  in  the  products  of  the  reciprocal 
crossings  3  $  X7(5  and  7  $  X3(5  >  but  also  in  plants  resulting  from  self- 
fertilisation,  so  that,  by  a  suitable  fusion  of  the  characters  of  the  parent 
plants,  another  type  —  "  reggiano-maize  "  — stable,  homogenous,  and  really 
superior,  tends  to  separate  out. 

Below  is  a  summary  of  the  methods  adopted  by  the  author  to  intensify 
still  more  the  selection  of  this  new  type  starting  from  the  reciprocal 
crossings  3  ?  X  7(5   and  7  $  X  3(5  : 

A.  —  Sowing.  —  i)  Isolate  the  experimental  fields  with  protective  belts 
so  as  to  prevent  cross-fertilisation,  using,  to  form  these  belts,  giant  Caragua 
white  maize,  which  usually  flowers  a  month  later  than  early  dwarf  maize. 

2)  Sow  on  one  line  only  the  seed  from  each  ear. 

B.  —  During  growth.  —  3)  Suppress  sterile  plants  before  the  opening 
of  the  anthers. 

4)  Castrate  the  male  flowers,  not  only  of  all  the  plants  to  be  used  for 
hybridisation,  but  also  of  all  weak  plants,  or  those  higher  or  later  than  usual. 

5)  At  the  time  of  flowering  mark  the  best  plants,  choosing  those 
which  are  earliest  and  strongest. 

C.  —  At  harvest  and  for  the  harvested  crop.  —  6)  At  the  time  of 
harvest  choose  the  earliest,  strongest  plants,  most  rich  in  ears,  normal  and 
without  disease  (about  5  feet  long,  with  8  internodes). 

7)  Choose  the  ears :  —  a)  inserted  the  lowest,  i.  e.  at  9.82  to  11  inches 
from  the  ground  at  the  4th.  node  ;  b)  vath  a  peduncle  about  6  inches  long  ; 

c)  the  thickest. 

8)  Keep  the  ears  enclosed  in  their  sheath  for  a  few  days. 

9)  Remove  the  sheath  and  choose  the  ears  which: — a)  are  thickest; 
b)  are  most  typical ;    c)  are  fullest,  with  well-plumped  grain  at  the  top  ; 

d)  have  the  most  regular  rows  ;  e)  have  the  most  numerous  rows  ;  /)  show 
the  best  characters  as  regards  number,  size,  colour  and  fullness  of  grain. 

10)  Choose  the  grains  on  the  ears,  discarding  :  —  a)  those  of  the  tip 
and  the  base  ;  b)  the  most  irregular  ;  c)  the  more  or  less  aborted,  often 
found  between  normal  grains  or  those  above  the  normal. 

The  new  type  obtained  by  these  methods  from  seed  imported  directly 
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from  America  belongs  to  the  species  A  Zea  Mays  Bonaf .,  Class  I :  early  maize, 
group  a  :  3''ellow  maize.  Its  characteristics  are  :  — 

i)  lyong  culm,  averaging  3.28  to  3.60  feet,  between  the  first  non-rooted 
node,  on  the  level  of  the  ground  and  the  joint  node  of  the  peduncle  of  the 
male  inflorescence.  Total  length  of  the  plant  about  4.92  ft. 

2)  Number  of  internodes  :  —  8  to  9. 

3)  Number  of  leaves  :  —  9  to  10,  with  strong  and  well  developed 
blade,  sheath  thick,  causing  a  marked  thickening  at  the  level  of  the  nodes. 

4)  Ear  normal,  joined  at  the  3rd.  or  4th.  node,  at  9.82  to  11  inches 
above  the  ground,  with  peduncle  about  3.93  to  5.90  inches  long  ;  bare  ear, 
about  6.68  to  6.86  inches  long,  slightly  conical,  rounded  at  the  tip. 

5)  Grain  a  fine,  bright  yellow,  arranged  in  i6  to  i8  rows,  weighing, 
on  an  average  40  gm.  per  hundred. 

6)  Rachis,  firm. 

7)  Yield,  slightly  inferior  to  that  of  "  Agostano  "  maize  (63  ^4  cwt. 
per  acre  as  compared  with  66  cwt.  for  the  latter,  according  to  Bendandi 
of  the  Modena  Agricultural  Station). 

8)  In  the  normal  climate  of  the  province  of  Reggio-Emilia,  the  new 
type,  sown  at  the  beginning  of  May,  flowers  in  the  second  half  of  June,  and 
ripens  at  the  end  of  August. 

Cultural  tests  made  in  191 2  to  compare  the  new  selected  t5i^e  with  the 
original  variety  (seed  from  Bologna)  confirmed  the  marked  superiority  of 
the  new  one  as  regards  shortness  and  earliness  ;  its  height  is  only  5  feet  as 
compared  with  6  ^/^  for  the  other,  and  it  ripens  15  days  earlier. 

410  -  The  Improvement  of  Cotton  by  Selection,  in  India.  —  Bulletin  of  the  imperial 

Institute,  Vol.  XV,  No.  2,  pp.  149-177.    London,  April-June,  1917. 
Selection  experiments  with  cotton  have  been  carried  out  for  several 
years  in  many  of  the  Agricultural  Stations  in  India,  and  are  still  being  con- 
tinued with  important  results. 

Central  Provinces  and  Berar.  —  Selection  is  carried  out  at  the 
Sindewahi  (Chanda  District,  Central  Provinces)  and  Akola  (Berar)  Agri- 
cultural Stations.     The  following  cottons  are  grown  : 

An  American  upland  cottoja  called  "  buri  ". 
The  native  cotton  "  bani  "  (Gossypium  indicum). 

The  native  cottons,  "  Jari  ",  which  include  a  m'xture  of  races  of  Gossypium  neglectum- 
j  namely,  rosea,  cutchica,  malvensis  and  vera. 
A  selected  line  known  as  k  7. 

A  number  of  hybrids,  amongst  them  bani  X  rosea,  bani  X  mathio,  bani  X  deshi  Lahore 
("tiiis  last  is  a  white-flowered  variety  introduced  from  the  Punjab). 

Of  all  the  cottons  studied,  rosea  gives  the  best  yield,  and  is  now  grown 
I  over  700  000  out  of  the  4  750  000  acres  under  cotton  in  the  Central  Pro- 
^vinces.     In  1914-15  it  gave  a  profit  exceeding  that  given  by  ordinary  cot- 
ton by  21S.  per  acre.     The  yields  of  lint  obtained  from  the  several  varie- 
ties at  Akola  in  1916  were  : 
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Variety 


Ivbs.  of  lint  per  acre 


Gossypium  ncglectum   rosea. 

»  »  cutchica  , 

»  »  malveiisis 

»  »  vera 

Saugor  jari 

Berar  jari 

Buri 

Bani 

Bani  X  deshi  I^hore   (Sindev^-ahi  cross). 


267.5 

255-9 
190.4 
171. o 
247.6 
172,4 
I  So.  I 
148.8 
184.5 


Punjab.  —  The  experiments  are  being  carried  out  at  Lyallpur  with 
American,  Egyptian,  and  Cambodia  cottons,  but  only  the  American  varieties 
have  given  positive  results,  and  many  pure  lines  have  been  isolated  from  the 
varieties  acclimatised  at  Lyallpur.  Of  these  4F  is  distinguished  by  the 
quality  and  yield  of  its  lint  and  by  its  resistance  to  insect  pests.  In  1914-15 
2  000  acres"  were  sown  with  this  variety,  and  it  is  hoped  that  in  time  it  will 
replace  entirely  the  ordinary  American  cotton  of  the  district. 

The  native  cotton  of  the  Punjab,  known  as  "  desi  ",  consists  of 
a  mixture  of  varieties  of  the  three  species  Gossypium  sanguineum,  G. 
indicum  and  G.  neglectum.  Several  main  types  have  been  isolated  by 
selection,  but  they  are  all  inferior  to  American  cotton.  Mention  may  be  . 
made  of  a  form  of  G.  sanguineum,  which  gives  good  yields,  and  is  grown  over 
I  450  acres  in  the  I^yallpur  district.  1 

Bombay.  —  Selection,  carried  out  at  the  Mirpurkhas  Farm,  vSind, 
deals  particularly  with  the  Mitafifi  (Egyptian),  Sindhi  (indigenous)  t5^es 
and  several  improved  American  Upland  cottons  with  very  long  lint.  5 

Ail  the  samples  examined  at  the  Imperial  Institute  in  1912-13  were 
of  good  quality.     In  a  few  cases  only  (Toole's,  Griffen,   and   Black  Rat- 
tler) was  there  a  little  irregularity  in  length  or  strength,  but  these  defects 
might  be  removed  by  acclimatation  and  systematic  selection  of  seed  from  j 
the  best  plants. 

Burma.  —  The  native  cottons  of  Burma  are,  on  the  whole,  of  poor  qua- 
lity, but  some  of  the  strains  have  a  fairly  long  staple,  and  are  equal  in  value 
to  the  best  Indian  cottons,  and  only  a  little  inferior  to  "iniddling"  Ameri- 
can. The  most  widely  cultivated  variety  in  the  dry,  central  tracts  of 
Burma,  is  "  wa-gale  ",  or  "  wa-pyu  ",  which  supplies  ^/^  of  the  total  produc- 
tion of  the  country.  Then  come  "  wa-ni  ",  with  red  fibre,  grown  on  a  small 
scale  for  local  use  where  "  wa-gale  "  is  cultivated,  the  two  being  often  mixed  ; 
^'  wa-gyi  ",  a  perennial  cotton  with  white  fibre,  grown  to  a  small  extent  in 
Myingyan,  Thayetmyo  and  Minbu  ;  "  thinbaw-wa  ",  a  form  of  Pernambuco 
cotton  grown  in  the  Amherst  district.  From  the  wa-gyi  and  wa-gale  va- 
rieties have  been  isolated  lines  with  specially  high  ginning  yields.  Native 
cotton  is  inferior  to  Cambodia  cotton  obtained  from  Madras  and  now  being 
grown  in  several  districts. 
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411  -  The  Effect  of  Selection  on  "  Kumpta 

in  India.  —  See  No.  419  of  this  Review. 


Cotton  and  on  the  Quality  of  Its  Fibre, 


412  -  Yields  of  Different  Varieties  of  Maize  in  Illinois.  —  burlison,  w.  i,.  and  aixyn, 

O.  M.,  in  the  University  of  Illinois  Agricultural  Experiment  Station,  Bulletin  No.   191, 
pp.  409-424,  II  Tables.  Urbana,  Illinois,  August,  191 6. 

The  experiments  described  were  carried  out  during  15  3'ears,  chiefly  at 
Dekalb  (Dekalb  county),  Urbana  (Champaign  county),  and  Fairfield  (Wayne 
county),  Illinois,  and  are  still  in  progress. 

The  climatic  conditions  in  the  different  parts  of  Illinois  vary  greatly. 
The  lainfall  in  the  north  is  33.64  inches  per  annum,  in  the  centre,  35.76 
inches,  and  in  the  south,  40.25  inches.  The  average  length  of  the  growing 
season  is  166  days  in  the  north,  173  days  in  the  centre  and  188  days  in  the 
south.  The  soil  in  which  the  experiments  are  carried  out  is  brown  silt 
•loam  at  Dekalb  and  Urbana,  and  grey  silt  loam  on  compact  clay  at  Fairfield. 
The  fields  have,  for  the  most  part,  been  regularly  supplied  with  phosphate 
rock,  limestone,  and  either  farm  manure  or  crop  residues.  The  methods 
used  are  those  adopted  by  the  leading  maize  growers. 

Northern  Illinois.  —  The  experiments  were-  started  in  1903  at 
Myrtle  (Ogle  county),  transferred  in  1905  to  Sycamore  (Dekalb  county) , 
and,  since  1906,  continued  at  Dekalb.  The  rotation  at  Dekalb  was  maize, 
maize,  oats  and  clover.  The  varieties  tested  were  : —  Riley's  Favourite, 
.Reid's  Yellow  Dent,  Funk's  90  Day,  lycaming.  Goldmine,  Pride  of  the  North, 
Boone  County  White,  White  Superior,  Western  Plowman,  Champion  White 
Pearl,  Silvermine,  Golden  Eagle,  Farmei's  Interest  and  L/Ockwood's  Yel- 
low Dent.  Western  Plowman  invariably  gave  the  highest  yield  with  the 
exception  of  Will  County  Favourite,  grown  for  two  years  only,  and  the  same 
variety  by  origin.  The  other  high-yielding  varieties  grown  for  a  minimum 
of  four  years  are  in  order  of  yield,  Riley's  Favourite,  Griffith's  Early  Dent, 
Reid's  Yellow  Dent,  Hecker's  Red  and  Funk's  90  Day. 

Central  Illinois.  —  The  trials  reported  from  Urbana  have  been  in 
progress  since  1901.  The  rotations  were :—  i)  maize,  maize,  oats  and  clover  ; 
2)  wheat,  maize,  oats  and  clover  ;  3)  combination  rotation  of  alfalfa,  maize 
potatoes  and  soybeans.  Of  the  17  varieties  tested,  Reids'  Yellow  Dent 
gave  the  highest  yield  of  any  grown  for  a  minimum  of  five  years.  Very 
good  yields  were  obtained  with  Boone  County  White,  Champion  White 
Pearl,  Leaming,  Silvermine  and  Riley's  Favourite,  while  Golden  EagU, 
Farmer's  Interest,  Johnson  County  White  and  Beatty's  Yellow  proved 
highly  satisfactory. 

^-*'  Fifteen  varieties  were  also  tested  at  Decatur,  Auburn,  Mattoon  and 
Sibley.  In  these  tiials  Reid's  Yellow  Dent  was  out-yielded  by  three  varie- 
ties. —  Funk's  Yellow  Dent,  Farmei's  Inteiest  and  White  Superior  —  but 
the  difference  was  not  marked,  and  the  varieties  only  tested  for  two  years. 

Southern  Illinois.  —  The  tests  weie  started  in  1906.  The  highest 
yields  for  a  minimum  of  four  years  were  obtained  with  the  following  varie- 
ties in  the  order  given:  —  Funk's  90  Day,  Reid's  Yellow  Dent,  Perrine's 
White  Pearl  and  Chinese  Poor  Eand.  Sutton's  Favourite,  Strout's  Red, 
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Will  County  Favourite  and  Western  Plowman,  though  grown  for  one  year 
only,  promise  well. 

Experiments  were  also  made  on  untreated  land  at  Fairfield.  They  gave 
the  expected  results  ;  i.  e.  varieties  grown  commonly  in  southein  Illinois 
adapted  to  the  soil  out -yielded  those  which  gave  the  best  results  under  less 
unfavourable  conditions.  In  these  trials  Champion  White  Pearl,  Penine's 
White  Pearl  and  Easterly's  White  varieties  gave  the  highest  yields  for  the 
three  years  1911-1913. 

The  bulletin  concludes  with  a  brief  history  of  certain  varieties  of  maize. 

413  -  A  New  Early  Variety  of  Dwarf  Maize,   Obtained  in  the  Province  of  Reggio- 

Emilia,  Italy.  —  See  No.  409  of  this  Review. 

414  -  Indo-Chinese  Rice. —  Capus,  G.,  in  Annales  de  Geozraphie,  Year  XXVIT,  No.  145, 
pp.  25-42.     Paris,  January  15,  1918. 

The  methods  of  increasing  the  production  of  rice  in  Indo-China  and  of ' 
improving  its  quality  are  discussed.  The  different  varieties  grown  ("  Gocong  " 
or  "  Kadong  ",  "  Baixan  "  and  "  Vinhlong  "  or  "  lyongho  ")  should  be 
sorted,  both  for  milling  and  for  exportation.  The  selection  of  seed  is  pre- 
vented by  the  hold,  of  the  Chinese  over  the  rice  trade.  The  Chinese  buy  the 
rice  in  small  lots,  which  they  mix  for  sale.  The  only  method  of  opposing  this 
practice  would  be  by  founding  European  factories  which  would  insist  on 
sorting  when  bu^dng. 

At  the  exhibition  organised  in  1911  by  the  Colonial  Institute  of  Mar- 
seilles were  796  sa.mples  of  rice  from  Cochinchina,  together  with  informa- 
tion on  their  origin,  yield  per  acre  and  weight  of  grain  per  brsbel.  An  inves- 
tigation into  the  commercial  value  of  the  hulled  rice  showed  that,  besides 
very  many  valuable  varieties,  14  at  least,  qualified  as  very  valuable,  were 
particularly  mentioned  because  of  their  commercial  qualities.  The  value 
of  the  white  rice  of  19  varieties  was  stated  to  be  equal  to  those  quoted  at 
los.  to  15s.  per  cwt. 

Special  stress  is  laid  on  :—  i)  the  usefulness  of  improving  the  quality 
and  yield  by  the  choice  of  seeds  from  the  best  native  varieties  (a  method 
superior  to  the  introduction  of  good  foreign  varieties,  for  this  is  often  difficult 
and  the  introduced  varieties  degenerate  rapidly)  ;  2)  individual  selection  ; 
3)  the  use  of  pure  and  pedigreed  lines  ;  4)  the  improvement  of  the  crops. 

Cochinchina  produces  annually  over  2  million  metric  tons  of  paddy  on 
3  706  650  acres  of  rice  fields.  If  an  increase  of  20  %  of  the  present  yield 
were  obtained,  the  annual  gain  would  be  400  000  metric  tons,  representing 
a  value  of  about  £  158  590.  The  annual  production  of  about  5  million 
metric  tons  of  the  three  rice-growing  countries  of  the  Union  (Cochinchina, 
Cambodge  and  Tonkin)  would  increase  by  about  I  million  tons,  worth,  at 
the  normal  local  price  of  paddy,  £  396  500. 

415  -  The  Composition  of  the  Potato   Plant  at  Various  Stages  of  Development.  — 

Ramsay,  J.  T.  and  Robertson,  W^.  C,  in  The  Journil  ot  the  Department  of  Agriculture  of 
Vicioria,  Vol.  XV,  Pt.  2,  pp.  641-655   +  2  figs.     Melbourne,  November,    1917. 

Object  of  the  experiment.  —  Ths  experiment  was  carried  out  to  deter- 
mine :  —  t)  the  rate  of  assimilation  of  food  from  the  soil ;  2)  the  relative 
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proportion  of  each  of  the  principal  elements  contained  in  the  plant  at 
various  stages  of  its  growth. 

Method.  —  The  crop  was  grown  in  synthetic  soil  composed  of  13  parts 
Carrum  sand,  2  parts  clay  loam  surface  soil  and  i  part  well-rotted  farmyard 
manure.  When  well  mixed  its  composition  per  100  000  parts  was,  nitrogen 
103,  phosphoric  acid  22,  potash  82,  lime  201,  magnesia  55.  It  was  put  in 
small  18  X  18  X  18  inch  hardwood  boxes,  each  of  which  held  130  lbs.  of 
soil.  The  potatoes  were  planted  4  inches  below  the  surface,  and  the  boxes 
placed  in  the  ground,  their  top  being  practically  level  with  the  surface. 
Care  was  taken  to  ensure  good  draining  and  the  plants  were  well 
watered.  Each  box  received  as  fertiliser :  —  superphosphate  %  oz,. 
ammonium  sulphate  i  oz.,  dried  blood  i  oz.,  potassium  sulphate  l^  oz. 
The  potatoes  were  planted  on  December  17,  1916.  All  the  potatoes  were 
of  the  Up-to-Date  variety  and  their  average  weight  was  75  grams.  When 
the  plants  emerged  a  top  dressing  of  ^4  oz-  of  sodium  nitrate  per  box  was 
applied.  I^ater  each  box  was  mulched  with  buffalo  grass  {Buchloe 
dadyioides)  cuttings,  and  the  surface  soil  was  kept  loose  throughout  the 
period  of  giov.i;h. 

Harvests.  —  The  harvests  were  at  intervals  of  approximately  one  month 
(see  Table  i).  The  total  period  of  ripening  was  124  days.  Care  was  always 
taken  to  collect  the  whole  plant  without  damaging  or  tearing  the  root. 

Results.  —  The  results  were  remarkably  uniform  in  the  duplicate  sets 
from  each  harvest,  the}^  are  summarised  in  the  following  tables. 


Total  dry  matter  in  the  plant. 
Table  I.  —Yield  of  dry  matter  at  various  stages  of  grouth. 


Date  of  harvest 

Grams  of  dry  matter 
per  plant 

Dry  matter  per  acre 
(i  2  000  plants   per    acre) 

Haulm     Tubers       Roots 

1 

Total 

Haulm 

Tubers 

Roots 

Total 

ist.  (January  29)  .    .    .    . 
2nd.   (February  23)       .    . 
3rd.  (March   -6).    .    .    .    . 
4th.  (March   30) 



49.41 
158.90 

219.50 

213.00 

3-44 
147.10 

352-35 
42340 

6.29 
14.32 

15-31 
10.70 

59.14 
320.32 

587.16 
647.10 

lb. 

I  741 
5  600 
7285 
6506 

lb. 

121 

5184 
12  418 
14  921 

lb. 

221 

504 

539 

377 

lb. 
2  072 

II  288 

20  692 

22  804 

Table  II.  —  Approximate  acre  green  weight  of  potatoes  at  the  different 

harvests. 


ist.  2nd.  3rd.  4th. 

tons  cwt.  qrs.  lbs.      tons  cwt.   qrs.  lbs.      tons  cwt.  qrs.  lbs.      tons  cwt.  qrs.  lbs. 


Weigt    of    tubers 
per  acre    ...        o 


406       8       13       2     8      23     15      3     4      24      18     3      o 
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Table  III.  ~  Approximate  percentage  production. 


Harvest 


ist. 
2nd. 
3rd. 
4th. 


Haulm 
% 


Tuber 
% 


5.8 

55-0 

77.0 

100. o 


Table  IV.  —  Analysis  of  seed  sets  at  various  harvests. 


Aveiage 
weight 
of  dry 
matter 

Nitrogen 

Phosphoric 
acid 

Potash 

Wme 

Magne- 
sia 

gm. 

% 

gm. 

% 

gm. 

% 

gm. 

% 

% 

Original  set    .    .    . 

14-95 

135 

0.20 

0.32 

0.048 

2.84 

0.42 

O.IO 

0.15 

At   1st.  harvest.    . 

12.17 

0.70 

0.09 

0.29 

0.035 

4-13 

0.50 

n.  e. 

n.  e. 

At   2nd.         ».    .    . 

9.61 

1-52 

0.12 

0.28 

0.027 

4-75 

0-45 

n.  e. 

n.  e. 

At   3rd.         ))      .    . 

5.80 

1-75 

O.IO 

0.33 

0.020 

4.90 

0.28 

n.  e. 

n.  e. 

At    4th.          »      .    . 

4.70 

2.04 

O.IO 

0-43 

0.022 

515 

0.24 

n.  e. 

11.  e. 

n.  e.    =    not  esiimated. 


The  results  in  these  tables  show  distinctly  that  the  potato  plant  does 
not  develop  in  a  uniform  manner  throughout  the  period  of  its  groT\1:h.  The 
development  of  the  root  practically  ceases  at  the  end  of  the  second  month 
when  93%  of  the  root  are  already  formed.  The  development  of  the  haulms 
ceases  after  the  3rd.  month  ;  only  the  tubers  continue  to  grow  during  the 
4th.  month.  Dtiring  the  ist.  month  the  plant  produces  9  %  of  its  total 
dry  matter,  50  %  during  the  2nd.,  and  91  %  during  the  3rd.  Thus  the  life 
of  the  potato  really  includes  three  cj^cles — preparation  (it  is  here  the  plant 
needs  assistance),  production,  maturation. 

The  results  obtained  bj'  the  authors  agree  with  those  obtained  by  H. 
WiLFARTH  and  H.  Romer  at  the  Ducal  Agricultural  Station  at  Bernberg, 
Anhalt  (Germany),  in  1903-190.4.  These  workers  carried  out  experiments 
on  a  nmch  larger  scale  to  determine  whether,  during  growth,  the  potato 
plant  returns  part  of  its  food  to  the  soil. 

The  principal  results  may  be  summarised  as  follows  :  — 

i)  The  3  essential  plant  foods  —  nitrogen,  potash  and  phosphoric 
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Table  V.  —  Chemical  composition  of  the  potato  plant  at  the  different 

harvests  {total  dry  matter) 


Composition,  per 

cent. 

Yield  in  lbs.  per  acre 
(12  000  plants  per  acre) 

Marvest 

Nitro- 

Phosphoric 

Potash 

lyime 

Magne- 

Nitro- 

Phosphoric 

Potash 

I^ime 

Magne- 

gen 

acid 

sia 

gen 

acid 

sia 

Haulm. 

1st.     . 

4.82 

1.02 

7-15 

1.69 

1-25 

62.9 

13-3 

91.7 

22.1 

16.3 

2nd.     . 

3-91 

0.93 

6.23 

1.62 

1.08 

164.2 

39.0 

261.7 

68.0 

45-4 

3rd.     . 

2.47 

0.36 

4.58 

2.18 

1.16 

143-3 

20.9 

265.7 

126.5 

67.3 

4th.     . 

1.99 

0.33 

3.74 

2.33 

1. 14 

II2.2 

18.6 

210,9 

131.4 

64-3 

Tubers. 

ist.      . 

1.98 

0.97 

4.65 

0.15 

0.22 

1.8 

0.9 

4.2 

0.14 

0.20 

2m'. 

1.79 

0.82 

2.98 

O.IO 

0.14 

69-5 

31-9 

115. 8 

3-90 

5-40 

3rd.      ■ 

1.68 

0,66 

3.08 

O.II 

0.19 

156.4 

61.5 

2S6.9 

10.20 

17.70 

4th.      . 

1.80 

0.69 

3.20 

0.15 

0.20 

204.9 

77-4 

358.9 

16.82 

22.40 

• 

Roots. 

ist.      . 

2.60 

0.75 

3-7° 

1.30 

0.76 

4-3 

1.2 

6.0 

2.1 

1.25 

2nd. 

2.02 

0,83 

2,12 

1.27 

0.66 

7.6 

3.2 

8.0 

4.8 

2.50 

Srd.     . 

1.72 

0.35 

1.52 

1.40 

0-73 

6.0 

1.4 

6.0 

5.7 

2.90 

4tli.  (*) 

1.88 

0.40 

0.82 

I-3I 

0.71 

5-3 

I.I 

2.3 

3.7 

2.00 

Wkole    plant. 

ist. 

4.22 

0.99 

6.53 

1-3 

1. 10 

69.0 

15.4 

102.0 

24-3 

17.8 

2nd.     . 

2.85 

0.87 

4-55 

0.9 

0.63 

241.3 

74.0 

385.4 

76.7 

53.3 

3rd.     . 

1.97 

0.54 

3.60 

0.9 

0.56 

306.7 

83.8 

558.7 

142.4 

88.8 

4th.  (*) 

1.86 

0.56 

3.32 

0.5 

'  0.52 

319,0 

97-0 

573-" 

,152.0 

90.0 

*  Owing  to  tne  advanced  scage  oi  deconipjsUion  d:fiicuiiy  was  experienced  in  collecting 
all  the  roots  at  the  4th.  harvest.  The  loss  was  about  30  %,  which  would  make  the  analytical 
figures  obtained  from  the  4th.  harvest  of  the  roots  about  equal  to  those  obtained  from  the  3rd. 


acid  —  once  absorbed*  by  the   potato   plant   are   utilised,    no   migration 
from  the  plant  to  the  soil  taking  place. 

2)  The  critical  period  of  growth  is  the  first  6  to  8  weeks. 

3)  The  greater  part  of  the  prosphoric  acid  enters  the  plant  at  the  early- 
stage  of  growth,  concentrating  in  the  haulm,  and  then  playing  an  import- 
ant part  by  migrating  to  the  stolons  for  tuber  formation. 

4)  Potash  and  nitrogen  play  a  consistently  even  part  throughout 
the  growing  period. 

5)  Practically  the  whole  of  the  root  development  takes  place  during 
the  first  2  months. 
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Table  VI.  —  Plant- food  ratio  in  the  roots  at  the  different  harvests. 


Harvest 


Phosphoric 
acid 


Nitrogen 


Potash 


I,ime 


Magnesia 


Haulm. 


I  St. 
2ad. 
3rd. 
4th. 


ist.  . 
2nd,  . 
3rd.  . 
4th.   . 

ISt.     . 

2nd.  . 
3rd.  . 
4th.  . 


4-7 
4.2 
6.8 
66 


2.0 
2.2 
2.5 
2.3 


3.5 
2.4 
50 

4-7 


Tubers. 


Roots. 


7.0 

6.7 

12.9 

II-3 


4-» 
3-6 
4.6 
4.0 


5.0 

2.5 

4-4 
2.0 


1.6 

1-7 
6.0 

7.0 


0.15 
0.1 
0.2 
0.2 


1-5 
4.0 

.  3-3 


1.2 
I.I 
3-2 
3-5 


0.2 
0.2 
03 
0-3 


i.o 
0.8 

2.0 
1.8 


Tabi,R  \'II.  —  Soluble  plant- food  in  the  potato  haidm  at  the  different  harvests. 


Nitrogen 

Phosphoric  acid 

Potash 

Harvest 

% 
soluble 

of  total 
in   plant 

0/ 
/o 

soluble 

of  total 
in  plant 

% 
soluble 

% 
of  total  in  plant 

ISt. 

2nd    .                     . 
3rd.                .         . 
4th . 

1.55 
0.80 
0.77 
0.42 

32 
20 

30 
21 

0.81 
0.67 
0.27 
0.27 

80 

72 

.75 
80 

7-13 
5-34 
450 
3-54 

iio  (approx) 

86  (       »     ) 

100  (       »      ) 

100   )       »      ) 

6)  Haulm  development  is  most  active  during  the  first  2  months. 

7)  The  amounts  of  lime  and  magnesia  assimilated  by  the  potato  plant 
seem  to  bear  a  definite  relation. 

8)  The  very  young  potato  tuber  is  richer  in  phosphoric  acid  than  the 
semi  or  mature  tuber. 

9)  Phosphoric  acid  and  nitrogen  present  in  the  seed  set  are  largely 
utilised  for  sprout  formation  (25  %  for  the  former  and  50  %  for  the  latter). 
Potash,  apparently,  is   not  utilised  directly. 

10)  The  results  of  the  experiments  taken  collectivelj^  show  that 
the  plants  must  be  manured  during  the  first  month. 

it)  Potatoes  can  be  grown  on  poor  sandy  soil  provided  that  available 
plant -food  in  the  form  of  artificial  fertilisers  and  farmj'-ard  manure  are  judi- 
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ciousty  applied.     In  such  cases  the  quantity  atid  qualit}^  of  the  produce  may 
may  be  favourably  compared  with  that  from  the  best  potato  soils. 

12)  The  value  of  the  dried  haulms  and  roots  may  be  compared  to 
farmyard  manure  in  favour  of  the  dried  haulms,  i  ton  of  which  supplies 
3  times  as  much  nitrogen  and  phosphoric  acid,  and  about  10  times  as  much 
potash  as  i  ton  of  farmyard  manure. 

13)  The  composition  of  the  potato  tuber  under  experimental  condi- 
tions may  be  influenced  in  so  far  as  the  phosphoric  acid  content  is  concerned. 

14)  During  the  growing  period  the  potato  plant  utilises  phosphoric 
acid,  nitrogen  and  potash,  in  the  proportion  of  i,  4,  6,  i.  e.  1  part  of  phos- 
phoric acid  to  4  parts  of  nitrogen  to  6  parts  of  poia^-h. 

416  -  Methods  of  Applying  Fertilizer  to  Sweet  Potatoes.  —  durst,  c.  e.,  in  the  Uni- 
versity of  Illinois  Agricultural  Experimenl  Station,  Bulletin  No.  i88,  pp.  268-278,  2  Figs., 
6  Tables.  Urbana,  111.,  April,  1916. 

Fertiliser  experiments  with  sweet  potatoes  were  carried  out  during  the 
'•■  five  years  1910-1914  at  Anna,  in  Union  Coilntv,  the  most  important  sweet- 
potato  growing  centre.  Eight  plots,  each  66  X  20  feet,  were  used ;  two  of 
these  (plots  i  and  5)  were  control  plots,  three  (plots  6,  7,  and  8)  were  fer- 
tilised under  the  ridge,  and  three  (plots  2,  3  and  4)  were  fertilised  broad- 
cast, each  with: —  i)  home  mixed  fertilisei  (2  parts  by  weight  of  steamed  bone, 
with  12.5  %  phosphoius,  2  parts  of  dried  blood,  v/ith  14  %  nitrogen,  and  i 
part  potassium  sulphate,  with  42.5%  potash)  ;  2)  640  lbs.  manirre,  contain- 
ing 10  lbs.  nitrogen,  3  lbs.  phosphorus  and  8  lbs.  potash  per  ton  ;  3)  16  lbs. 
of  steamed  bone. 

The  potatoes  harvested  were  graded  according  to  the  local  m^ethod 
into  "  table  "  potatoes  (i  ^inch  or  more  in  diameter,  of  good  shape),  "  seed ' ' 
potatoes  (of  good  shape  and  rather  smaller  than  the  first  class),  and"  strings" 
(deficient  in  size  and  shape).     The  average  yields  obtained  were  :  — 


Plot 

Table  potatoes, 

Seed  potatoes, 

Strings 

bushels  per  acre. 

bushels  per  acre. 

%  in  weight  of  table  potatoes 

I 

76.07 

35-17 

24.29 

2 

94.16 

33-32 

20.93 

3 

106.42 

33-82 

20.74 

4 

89.57 

33-51 

20.57 

.5 

80.96 

30.03 

26.57 

6 

103. 28 

29.12 

25-41 

7 

130.92 

S8.15 

19,26 

8 

100.79 

33-38 

20.76 

ii:| 


As  the  price  of  sweet  potatoes  varies  according  to  the  season  in  which 
they  are  marketed  the  results  given  have  been  based  on  two  set  prices : — 
i)  5c*  cents  per  bushel  for  the  table  grade  and'  25  cents  per  bushel  for  the 
S2ed  grade  ;  2)  75  cents  per  btrshel  for  both  grades  (price  of  stored  potatoes). 

All  the  fertilised  plots  gave  higher  unit  yields  than  the  control  plots, 
but  only  manure  and  steamed  bone  under  the  ridge  gave  a  sufficiently  great 
increase  to  bring  in  any  appreciable  profit  when  the  cost  of  the  fertiliser 
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and  the  elements  left  in  the  soil  are  taken  into  account.  All  the  treatments 
supplied  more  of  the  elements  for  which  they  were  used  than  was  removed 
by  the  crop.  Manure  applied  under  the  ridge  not  only  g?ve  the  highest  net 
returns,  but  also  left  moie  fertiliser  value  in  the  soil  than  any  of  the  other 
treatments  excej.t  manure  broadcast.  M?nure  also  leaves  considerably  more 
organic  matter  in  the  soil  than  does  any  other  fertiliser.    ■ 

Conclusions.  — -  All  the  fertiliser  treatments  tested  in  the  experiments 
increase  both  the  unit  yields  and  the  percentage  of  table  potatoes.  With 
the  possible  exception  of  the  home-mixed  fertiliser,  higher  percentages  of 
table  potatoes  are  produced  when  the  fertiliser  is  applied  raider  the  ridge 
than  when  it  is  broadcast.  When  considering  the  advisability  of  any  of 
these  treatments,  the  prices  likely  to  be  received  f  oi  the  crop  should  be  taken 
into  account,  as  the  higher  these  are,  the  greater  is  the  piofit  made  on  the 
fertiliser. 

A  large  proportion  of  the  fertiliser  remains  in  the  soil  for  the  next  crop. 

417  -  Grasses  and  Other  Fodder  Plants  of  Victoria,  Australia.  —  audas,  j.  w.,  in  The 

Journal  of  the   Department  of   Agriculture  of    Victoria,   Vol.    XV,    Pt.   12,  pp.  711-723, 
3  Tables,  3  Figs.  Melbourne,  December,  1917. 

Native  fodder  grasses.  —  The  native  grasses  of  Victoria  belong  to 
136  species,  divided  among  the  following  49  genera  :  — 

Panicum,  1 5  species ;  Chamaer aphis,  2  ;  Isachnc,  i  ;  Oplismenus,  i  ;  Setaria,  4 ;  Spi- 
nifex,  2  ;  Tragus,  i  ;  Neurachne,  3  ;  Zoysia,  1 ;  Imperata,  1 ;  Pollinia,  1 ;  Leptunis,  2 ;  Hemar- 
thria,  i  ;  Andropogon,  8  ;  Chrysopogon,  2  ;  Sorghum,  2  ;  Anthisiiria,  2  ;  Alopecurus,  1  ;  Tetrar- 
rhena,  3  ;  Microlaena,  i  ;  Hierochloe,  2  ;  Arisiida,  6  ;  Stipa,  13  ;  Dichelachne  2  ;  Pentapogon,  1  ; 
Amphipognn,  i  ;  Pappophorum,  i  ;  Sporobolus,  3  ;  Agrostis,  3  ;  Deyeuxia,  7  ;  Deschampsia,  i  ; 
Trisetum,  i;  Ahisopogon,  i;  Danthonia,  6;  Cynodon,  i;  Chloris,  2;  Eleusine,  i  ;  Po«,  4  ; 
Glyceria,  5  ;  Diplachne,  2  ;  Trioidia,  i  ;  Distichlis,  i  ;  Bromus,  i  ;  Eragrostis,  7 ;  Elythro- 
phorus,  I  ;   Trirhaphis,  i  ;  Agropyron,  3  ;  Arundo,  1.  ■ 

All  are  fairly  well  distributed  throughout  the  state.  The  most  valua- 
ble and  nutritious  grasses  amongst  them  are  15  species  of  Panicum,  8  of 
Andropogon,  7  of  Deyeuxia,  7  of  Eragrostis  (some  of  which  are  remarkable 
for  their  resistance  to  drought),  4  of  Glyceria,  2  of  Anthisiiria,  2  of  Chloris, 
2  of  Diplachne,  4  of  Poa  (one  of  which  might  be  used  for  the  manufacture 
of  fibre),  3  of  Sporobolus  (one  of  which  could  be  used  in  paper-making) . 

On  the  other  hand,  there  are  a  large  number  of  undesirable  grasses, 
covering,  in  some  places,  a  wide  area,  depreciating  its  stock-carrying  capa- 
city. They  are  :  — 

* 

Stipa-  elegantissima  ;  S.  flavescens  ;  S.  teretifolia;  S.  eremophila  ;  S.  setacea;  S.  Lueh- 
manni;  S.  acrociliata;  S.  McAlpinei ;  S.  Muclleri;  S.  scniibarbata ;  S.  puhcscens  ;  S.  aristi- 
glumis ;  S.  scabra;  Aristida  arenaria;  A.  Bchriana;  A.  leptopoda;  A.  vagans  ;  A.  ramosa  ; 
A  .  calycina  ;  Triodia  irritans,  tli's  last  chiefly  on  account  of  its  sharp-po'nted  leaves. 

Native  pasture  grasses  :  — 

Andropogon  pertusus,  pitted  grass;  A.  affinis,  crown  beard  grass;  A.  refract  us,  tur- 
pentine grass ;  A .  sericeus,  s'  Iky  blue  grass ;  A  gropyrum  scabru in,  common  wheat  grass ;  A  nthis- 
tiria  imberbis,  kangaroo  grass  ;  Chloris  truncata,  windmill  grass  ;  C.  acicularis,  lesser  star  grass ; 
Cynodon  Dactylon,  Indian  couch  grass ;  Danthonia  penicillata.  Wallaby  grass ;  Dichelachne 
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^rinitta,  long  hair  plume  grass ;  Eleusine  cruciata,  finger  grass ;  Era^rostis  Brownii,  common 
love  grass  ;  E.  pilosa,  soft  love  grass  ;  Microlocna  stipoides,  weeping  grass;  Pamcum  decom- 
posUum,  umbrella  grass  ;  P.  divaricatissimum,  spider  grass  ;  P.  effusum,  hairy  panic  grass ; 
P.  gracile,  slender  panic  grass;  P.  leucophaeum  cottony  pan'c  grass;  P.  Mitchelli,  spreading 
panic  grass. 

Native  grasses  for  moist  soiIvS  :  —  . 

GLyceria  fluitans ,  manna  grass;  G.  Fordeana,  sweet  swamp  grass;  G.  ramigcra,  bamboo 
grass  ;  Hemarthria  compressa,  mat  grass  ;  Imperafa  arundinacea,  blady  grass;  Panicum  melan- 
themum,  black  seeded  panic  grass ;  Anindo  Phragmites,  common  reed  grass ;  Microloena  sti- 
poides, weeping  grass  ;  Isachne  auslralis,  swamp  millet ;  Diplachne  fusca,  brown  beetle  grass; 
Danthonia  nervosa,  swamp  Wallaby  grass. 

Native  grasses  for  dry  soies  :  — 

Amphipogon  strictus,  bearded  h£SiAs;  Anisopogon  avenaccus,  oat  spear  grass;  Echi- 
nopogon  ovaf  us,  hedge  hog  grass  ;  Eragrostis  lacitnaria,  Mallee  love  grass;  Neiirachne  Mitcliel- 
liana,  Mitchell  mulga  grass;  Pappnphorum  nigricans,  nigger  head;  Pollinia  fulva,  browntop  ; 
Chloris  truncata,  windmill  grass;  Eleusine  cruciata,  finger  grass;  Panicum  effusum,  hairy 
panic  grass ;  P.  prolutum,  pallid  panic  grass ;  P.  decompositum,  umbrella  grass. 

Native  grasses  for  binding  sands  ;  — 

DisiicMis  maritima,  salt  grass;  Imperali  arundinacea;  Festuca  litiornlis,  coast  fescue; 
Spinifex  hirsiifus,  hairj'  spinifex  ;  Sporobolus  virginicus,  Virginian  rat-tail  grass;  Zoysia  pun- 
gcns,  prickly  couch  grass  ;  Hemarthria  compressa  ;  Cynodnn  Dactylon. 

During  spring  and  summer  there  is  generally  abundant,  rich  pasture, 
but  the  want  of  it  is  usually  felt  in  winter.  One  of  the  most  common  grasses 
is  Danthonia  penicillata ;  it  is  very  nutritious  and  relished  by  all  kinds  of 
stock.  Anthistiria  imberbis  produces  little  seed,  and  it  is  advisable  to  remove 
stock  from  it  during  spring  and  summer  ;  if  this  is  done  it  grows  sufficiently 
high  to  hide  sheep,  which  like  it  very  much.  Stock  willingly  eat  Imperata 
arundinacea,  which  is  also  used  for  thatching.  Panicum  Crus-Galli  attains 
a  height  of  4  to  5  feet,  and  is  most  suitable  for  moist  districts.  Perennial 
are  Pappophoruni  nigricans  ;  Eragrostis  Brownii ;  Amphipogon  .  strictus ; 
Panicum  divaricatissimum  (drought-resistant) ;  P.  gracile ;  Microloena  sti- 
poides;  Hermathria  compressa;  Festuca  littoralis ;  F.  duriuscida  (composition 
of  grass  dried  at  212°  F :  —  soluble  albuminoids,  0.44  % ;  insoluble  albumin- 
oids, 3.94  %  ;  digestible  fibre,  17.18  %  ;  woody  fibre,  60.99  %  '>  soluble 
mineral  matter,  4.01  %;  insoluble  mineral  matter,  2.26%;  chlorophyll, 
soluble  carbohydrates,  etc.,  11. 18  %  ;  the  grass  contains  61.98  %  of  water). 

Native  wied  fodder  peants  other  than  Gramineae  :  — 

Trigonelta  suavissima,  sweet  fenugreek;  Erodiiim  cygnoriim-,  blue  Erodium;  Geranium 
dissectum,  cut-leaved  geranium;  Lavatcra  /j/cftt/Vr,  austral  holly-hock ;  Dc.ucus  hracMatus,  aws- 
tral  carrot ;  Plantago  varia,  variable  plantain  ;  Lotwi  corniculatus,  birdsfoot  trefoil. 

EROTIC  FODDER  PEANTS  NATURALISED  IN  VICTORIA  :  — 

Gramin'eae  :  —  There  are  about  95  species,  many  of  which  are  widely 
cultivated.     The  best  are  :  — 

Dactylis  glomerata  ;  Lolium  percnne  ;  Poa  pratensis  ;  Bromus  luiioloides  ;  Sorghum  hale- 
pcnse;  Phleum  pratense;  Festuca  el  at  i  or ;  Alopecurus  pratensis;  Cynosurus  cristatus  (drought- 
resistant)  ;  Anthoxanthum  odoratum;  Trisetum  pratense;  Paspalum  dilatalum;  Agrostis  alba  ; 
Milium  effusum  (the  two  last  for  damp  soils). 
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Ammophila  anmdinacea  and  Elymus  arenarius  are  very  useful  for  fixing 
sand  ;  both  are  refused  by  stock,  but  are  excellent  for  thatching. 

Acclimatised  I,egumineae  and  fodder  plants  of  oyHER  families  :  — 

Tfifolium  repens ;  T.  hybridum;  P.  pratense ;  T.  fragiferum ;  T.  resupinaliim;  T.  sub- 
terraneum ;  T.  iomentosum  ;  T.  glometatum  ;  T.  incarnatum  ;  T. '  minus  ;  T.  parviflorum  ; 
T.tprocumbens ;  T.  striatum;  Medicago  sativa;  M.  tribul aides ;  M.  maculata;  M.  denticulata  ; 
M.  orbicularis  ;  M.  scutellata  ;  M.  lupulina  ;  Melilotus  alba  ;  M.  parviflora;  Poterium  Sangui- 
sorba;  Plantago  lanceolata ;  Vicia  sativa;  Anthyllis  vulneraria;  Onobrychis  sativa;  Trigonella 
ornithopioides. 

418  -  Bokkara  or  Sweet  Clover  (Melilotus  alba)  in  New  South  Wales.  -  breakwell,  e., 

in  The  Agricultural  Gazette  of  New  South  Wales,  Vol.  XXVIII,  Pt.  10,  pp.  731-734,  i  fig. 
Sydney,   October,   191 7. 

The  fact  that  Bokhara  or  sweet  clover  [Melilotus  alba)  is  one  of  the  most 
widely  cultivated  fodder  plants  in  the  United  States,  lead  to  cultivation 
experiments  being  made  with  it  in  New  South  Wales,  on  the  Glen  Innes  and 
Yanco  farms.  It  is  generally  a  biennial  plant,  but,  in  the  two  districts  men- 
tioned it  flowered  to  a  small  extent  during  the  first  year,  and  seeded  heavily 
during  the  second.  The  abundant  flowers  are  very  attractive  to  bees, 
which  give  a  large  yield  with  it. 

Triaes  at  Geen  Innes.  —  Sweet  clover,  sown  on  September  10,  1915, 
in  rows  2  ^2  ft.  apart  on  ^/^^  acre,  germinated  well  (75  %)  and  made  good 
growth  during  the  dry  spring  and  the  summer.  The  main  stem  was  not 
very  high,  but  the  secondaiy  ones  were  numerous  and  long.  From  the  first 
3'ear  the  spaces  between  the  lines  were  completely  filled,  and  there  was  a 
profuse  yield  of  tender,  but  bitter,  fodder.  The  winter  frosts  destroyed  the 
aerial  parts  of  the  plants,  but  they  grew  again  strongly  in  Spring.  On  No- 
vember 20  the  plants  were  3  ft.  high,  on  January  20,  from  7  to  8  ft.  high,  and 
were  setting  seed  well.  The  ripe  plants  are  woody,  and  they  should  be 
grazed  or  cut  for  hay  when  still  young.  Horses,  cattle  and  sheep  will 
not  eat  it  green. 

Trials  at  Yanco.  —  Comparative  trials  were  made  with  American 
seed  and  seed  bought  in  Australia.  The  first  gave  6.4  times  more  green 
fodder  than  the  other.     Both  are  deep-rooters. 

The  advantages  of  sweet  clover  are :  —  it  is  excellent  for  bees  ;  it  eradi- 
cates weeds ;  it  is  a  good  green  manure ;  it  prepares  the  soil  for  lucerne  by 
breaking  it  to  a  great  depth  with  its  roots  and  enriching  it  with  the  nodule 
bacteria  essential  to  the  growth  of  lucerne.  Its  disadvantage  lies  in  the 
coumarin  it  contains,  which  gives  it  a  bitter,  unappetising  taste.  Opinion 
on  this  subject  is  contradictory,  and  it  appears  that  animals  eventually 
become   accustomed  to  it  and  eat  it  willingly. 

419 -The  Selection  of  Kumpta  Cotton  in  India.  —  KoT:TVR,G.i,.in  Department  of  Agri- 

culture,  Bombay,  Bulletin  No.  84,  pp.   1-2.     Poona,  191 7. 

Practical  advice  on  the  choice  of  stock  plants  of  the  "  Kumpta  "  variety 
is  given.     The  plants  should  have  the  following  qualities :  —  i)  well-devel- 
oped stem  with  many  internodes ;  2)  high  ginning  percentage  ;    3)  pods 
with  long,  fine,  strong  staple.     The  plants  in  which  the  capsules  open  pre 
maturely  should  be  removed  as  they  give  only  little  lint  of  low  quality. 
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The  seed  thus  obtained  should  be  sown  in  lines,  all  the  seeds  of  one 
plant  in  one  line.  At  the  time  of  harvest  the  seed  from  the  best  line  may 
be  distributed  as  selected  seed.  These  simple  methods,  which  may  be 
adopted  by  all  growers,  have  already  given  appreciable  results,  as  is  seen 
below:  — 


Yield  per  acre 

Ginning 
per  cent 

Value 

Kapas 

Clean  cotton 

per  camly  * 

"  Kumpta  "  uaselected  .   .    . 
"Kumpta"  selected  .... 

lbs. 

564 
612 

lbs. 

148 
171 

26.2 
28.0 

335  I'ltpees  ** 
350      M 

*  I  candy  =  784  lbs.  —  **  i 

silver  rupee  =  is 

.  4i.  at  par. 

It  is  seen  that  selected  cotton  is  superior  to  unselected  cotton  both  in 
yield  and  the  quality  of  the  product. 

420-Ambarior  Decean  Hemp, ///6/scas  Cannabinus  L.,  in  South  Africa.  — 

Pole- Evans,  I.  B.^iu  The  South  African  Journal  of  Industries,  Vol.  I,  No.  3,  pp.  198-208, 
6  Plates.  Pretoria,  November,  1917. 

Hibiscus  cannabinus  L,.,  known  in  the  British  colonies  as  Ambari  Hemp, 
Decean  Hemp,  Gambo  Hemp  and  Bimlipatam  Hemp,  is  called  in  South 
Africa  "  the  wild  stock  rose  "  (i).  Up  to  the  present  it  has  been  practically 
unknown  in  this  district  as  a  fibre  plant. 

The  importance  of  the  cultivation  of  this  plant  is  pointed  out,  and  the 
attention  of  farmers  and  merchants  in  particular  is  drawn  to  it.  The 
botanical  and  cultural  characteristics  of  the  plant  are  described,  and  stress 
laid  on  the  value  and  industrial  use  of  the  fibre.  The  results  are  also  given 
of  an  examination  made  by  the  Imperial  Institute  of  samples  of  Hibiscus 
cannabinus  fibre  grown  in  the  Transvaal,  and  these  results  show  it  to  be 
of  good  quality. 

The  extraction  of  the  fibre  has  been  studied  in  the  Botanical  Laborator- 
ies, Pretoria,  and  it  has  been  shown  that  there  would  be  no  difficulty  in  retting 
it  under  South  African  conditions.  The  length  of  time  required  for  immer- 
sion in  water  of  a  temperature  varying  from  i8  to  26°  C.  is  from  10  to  14 
days.     A  10.7  to  11.9%  yield  of  fibre  of  excellent  quality  has  been  obtained. 

Before  Hibiscus  cannabinus  can  be  recommended  to  growers  for  culti- 
vation it  is  necessary  to  make  a  further  study  of  the  plant  and  its  fibre,  to 
investigate  the  questions  of  a  market  for  it  in  South  Africa,  of  the  profit  the 
grower  may  realise;  and  the  best  varieties  to  be  grown,  both  as  regards 
yield  and  the  quality  of  the  fibre.  Such  a  study  would  require  at  least  five 
years  and  careful  investigation  both  in  the  field  and  in  the  laboratory. 
Hibiscus  cannabinus  does  well  in  many  parts  of  South  Africa,  and  there 
appears  no  reason  why  it  should  not  give  as  good  results  there  as  in  India. 


(i)Itis  the  "da",  or  "  dah  ",  of  French  West  Africa.  {Ed.) 
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OIL-YIELDING       421  -  Contributloii  to  the  Chemical  Study  of  the  Nuts  of  "  Sanga-sanga  "  or  Ricino- 

CROPS  dendron  a/>*/ca/7W/n.  —  Pier.^erts,  in  the  Anmlcs  du  Musce  colonial  de  Mar- 

seille, Year  XXV,  Series,  3,  Vol.  V,  pp.  27-37.  Paris,  Marseilles,  1917. 

The  author  (Keeper  of  the  Belgian  Congo  Museum)  has  made  a  chemi- 
cal study  of  the  nuts  of  Ricinodcndron  africanum  Mull.  Arg.  (fam.  Euphor- 
biaceae),  sent  to  him  from  Ganda-Sundi  (I^ower  Congo).  R.  ajricanum  is 
known  as  "  sanga-sanga  "  in  that  country,  "  essang  ",  "  enguessang  "  or 
"  issanguila  "  in  the  French  Congo  and  Gabon,  and  "  usa  sana  "  in  the  other 
countries  of  west  equatorial  Africa.  It  is  a  tree  some  80  to  100  feet  high  and 
10  feet  round,  with  very  spongy  wood  of  poor  quality,  not  even  good  enough 
for  heating.  Its  nuts  are  about  the  size  of  a  hazel-nut  and  weigh  from  1.250 
to  2.400  gm  ;  with  its  extremely  hard,  black  shell  it  will  keep  a  long  time. 

The  nut  has  a  very  wrinkled  surface,  and  is  composed  of  :  —  i)  the 
shell  (endocarp),  very  hard,  black  outside  and  milky  white  inside  ;  2)  the 
kernel  (really  the  seed),  completely  filling  the  shell  in  sound  specimens.  The 
unsorted  nuts  give  72  %  of  shell  and  28  %  of  kernel.     The  kernel  gives  : 

Moisture 17.64% 

Dry  matter 82.36  % 

Total  mineral  matter 7.32  %  of  the  dry  matter 

Total  mineral  matter  insoluble  in  water    ....  6. 7jj  %  of  the  dry  matter 
That  is,  01.53%  ot  tie  total  ash  for  the  last  two. 

On  extraction  with  anhydrous  ether,  the  kernel  gives  55.29  %  of  oil 
{i.  e.,  67.3  %  of  the  dry  matter),  which  corresponds  to  a  content  of 
18.52  %  for  sorted  nuts  and  15.48  %  for  unsorted  nuts.  The  oil  extracted 
is  limpid,  pale  yellow,  and  of  a  sweet  flavour,  leaving  an  earth}-  taste  ; 
it  has  no  special  odour.     It  has  the  following  characteristics  :  — 

15°  •  " 

Specific  weight    at    0.9345 

15° 

Critical  tem  perature  of  solution  i  n  absolute  alcohol  90 . 2 " 

Refractive  index  at  19.5° 1.5028 

Polarinietric  test (X.x,  —    +  0.04» 

Ac:d  index 0.S6 

(calculated  as  oleic  acid,  it  is  0.43  %). 

Maumene  test 79° 

Bromides  insoluble  in  ether nil. 

Insoluble  and  unsaponifiable  fatty  acids    ....  98.85  % 

Glj^cerine 9-77  % 

Saponification  index 194-4 

Elaidin  test   (very  viscous,  browuishj'-ellow  mass) 

Melting  point 32.3°  to  34-5''C. 

Saponification  point  (the  melted  acids  remain  in  fusion  at  laboratory  temperature 
(2o°C)  and  only  resolidify  after  two  hours). 

The  action  of  the  air  (and  possibly  of  light  as  well),  on  "  sanga-sanga  " 
oil  constitutes,  as  regards  the  drying  properties,  a  complex  chemical 
problem.  As  regards  the  action  of  iodine,  the  oil  dissolved  in  chloro- 
form, used  for  the  polarim^tric  examination,  was  poured,  while  continually 
shaking,  into  an  equal  volume  of  a  saturated  solution  of  iodine  in  chloroform; 
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after  a  few  moments  the  mixture  set  in  a  gelatinous  mass  of  such  a  con- 
sistency that  it  did  not  flow  on  inverting  tbe  beaker. 

The  refractive  index  of  the  oil  is  higher  than  that  of  any  other  veget- 
able oil  known,  save  abrasin  oil.  "  Sanga-sanga  "  oil  is  a  drying  oil;  it  seems 
more  drying  than  linseed,  as  it  solidifies  much  more  quickly.  It  might  well 
be  used  for  waterproofing,  as  a  mastic  for  caulking  ship's  hulls  or  other  ob- 
jects having  joints  needing  stopping  up,  and  as  mortar  or  lamp  oil. 

The  kernel  cake  has  an  exceptionally  high  nitrogen  content ;  its  phos- 
phoric acid  content  is  also  very  high.  This  cake  would  be  excellent  as  a 
fertiliser  for  nurseries,  gardens,  etc.  If  it  proves  to  contain  no  toxic  mat- 
ter, it  would  provide  a  first  class  food  for  live  stock  and  poultry. 

422  -  Commercial  Onion  Growing  in  Indiana.  —  vSayre,  c.  b.  (under  the  direction  of     horticui.ture 

Woodbury,  C.  G.l,  in  Purdue  University  Agricultural  Experiment  Station,  CircularNo.  57, 

pp.  27,  12  Fig.  lyafayette,  lud.,  September,  191 6. 
Onions  are  grown  very  extensively  on  the  peat  ot  muck  soils  of  northern 
Indiana,  the  crop  of  1914  amounting  to  2  210  325  bushels. 

Good  drainage  is  an  important  factor  in  selecting  nmck  soil  for  profit- 
able onion  growing.  The  soil  should  be  well  prepared  before  planting; 
manj'  growers  prefer  to  prepare  the  land  in  autumn.  Rolling  is  of  great 
value. 

Potash  is  the  element  most  deficient  in  the  non-acid  muck  soils,  and 
muriate  of  potash  applied  at  the  rate  of  200  to  400  pounds  per  acre  will 
give  a  very  profitable  increase  in  yield  with  normal  prices.  Acid  phosphate 
at  the  rate  of  300  to  400  pounds  per  acre  can  usually  be  applied  profitably 
to  the  muck  soil  for  onions.  The  acid  muck  soils  are  especially  deficient 
in  phosphorus,  and  larger  amoimts  should  be  applied  to  them.  Nitrate 
fertilizers  can  seldom  be  applied  with  profit  to  the  muck  soils.  Lime  can- 
not be  applied  with  profit  except  to  the  acid  muck  soils.  Manure  is  the  best 
all  around  fertilizer  for  onions,  but  under  normal  conditions  chemical  fer- 
tilizers can  be  applied  most  economically  to  the  muck  soils.  The  manure 
should  be  well  rotted. 

The  great  bulk  of  the  onions  grown  on  the  Indiana  muck  soils  are  for 
autumn  and  winter  use,  and  for  this  purpose  the  \ellow  globe  type  is  the 
most  commonly  grown,  although  the  red  globe  varieties  are  also  very  popular, 
the  white  varieties  are  grown  principally  for  pickling.  Of  the  yellow 
t^pe  there  are  several  varieties  which  are  commonly  grown.  The  Southport 
yellow  globe  is  the  most  popular  yellow  variety,  while  the  Ohio  yellow  globe 
and  yellow  globe  Danvers  are  grown  to  a  lesser  extent.  Of  the  red  varieties, 
the  Southport  red  globe  is  most  popular,  and  the  Red  Wethersfield  and  Ohio 
red  globe  are  also  grown.  Of  the  white  varieties,  the  Southport  white  globe 
is  preterred  for  large,  mature  white  onions,  while  the  white  Portugal  and 
Silver  Skin  are  popular  varieties  for  pickling. 

Onion  seed  should  be  sown  in  rows  12  to  14  inches  apart  at  the  rate 
of  3  ■^  to  4  lb.  per  acre  as  early  in  the  spring  as  the  ground  can  be  worked. 
Frequent  cultivation  with  wheel  hoes,  and  two  or  three  hand  weedings  are 
necessary.  The  onions  are  harvested  about  September  i.  The  best  growers 
average  over  500  bushels  per  acre,  which  sell  at  an  average  of  40  cents  per 
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bushel.  It  costs  about  $75.00  to  produce  an  acre  of  onions.  A  large  part 
of  the  Indiana  crop  is  stored. 

Onion  sets  and  pickling  onions  are  grown  extensively  in  I^ake  county. 
The  culture  is  similar  to  that  of  large  onions,  except  that  the  small  onions 
are  produced  by  thick  seeding  (50  to  80  lb.  per  acre).  Onion  seed  is  grown 
successfully  by  some  of  the  large  growers  of  Indiana. 

There  are  three  insect  pests,  namely  thrips,  maggots  and  cutworms, 
which  sometimes  cause  considerable  loss  to  the  onion  growers  in  northern 
Indiana. 

The  onion  thrips  [Thrips  tahaci)  chafes  off  the  epidermis  of  the 
leaves,  principally  at  their  base,  producing  yellowish,  gray  irregular  spots 
on  the  leaves,  later  causing  the  entire  leaf  to  dry  up  and  die.  In  order 
to  spray  onion  thrips  successfully,  high  pressure  (at  least  100  lb.)  and 
a  fine  mist -like  spray  which  can  be  directed  iiito  the  base  of  the  onion 
leaves  are  necessary.  A  gasoline  outfit  or  good  hand  pump  outfit  equipped 
with  a  long  line  of  hose  and  extension  rod  is  the  most  satisfactory  type 
that  has  been  used  thus  far.  The  following  spray  material  is  ver> 
efficient  if  it  comes  in  actual  contact  with  the  in  sect: —  concentrated  nicotine 
sulphate,  5  oz.;  whale  oil  soap,  4  lb  ;  water,  50  gals.  The  spray  should  be 
applied  when  the  thiips  first  appear  and  the  onions  are  snigll  and  easily 
sprayed.  It  will  probably  have  to  be  repeated  2  or  3  times  at  intervals 
of  10  days  in  order  to  destroy  succeeding  generations  as  they  hatch. 

The  onion  fly  {Phorbia  ceparum)  lays  its  eggs  in  the  sheath  of  the  onion 
when  the  plants  are  very  small.  The  eggs  hatch  in  about  10  days  and  the 
maggots  burrow  into  the  bulbs  of  the  onion,  causing  the  loss  of  the  plant. 
Sometimes  whole  fields  are  thus  ruined.  A  second  and  sometimes  a  third 
brood  appears  later  in  the  season.  Field  hygiene  is  especially  important 
in  controlling  onion  maggots.  A  new  method  of  control  devised  at  the 
Wisconsin  Kxperiment  Station,  is  claimed  to  give  excellent  results.  This 
treatment,  called  the  "  poison  bait  spray  ",  destroys  the  flies  which  lay  the 
eggs.  It  is  used  as  follows : —  as  soon  as  the  onion  seedlings  appear,  the  first 
spray  should  be  applied,  and  it  should  be  repeated  at  intervals  of  5  days  or 
a  week  during  the  period  when  the  flies  are  present.  The  spray  consists  of 
one  ounce  of  sodium  arsenite,  2  V2  quarts  of  New  Orleans  molasses  and  5 
gals,  of  water.  The  arsenite  should  be  dissolved  in  boilirg  water  and  the 
molasses  added  and  thoroughly  mixed.  This  bait  must  be  applied,  b}'  means 
of  a  whisk  broom  or  of  a  spray  outfit  with  a  coarse  nozzle,  in  large  drops 
along  the  rows  so  that  the  flies  can  drink  it.  Aftei  onions  have  become  in- 
fested with  maggots,  there  is  nothing  that  will  remedy  the  diffculty  that 
season,  but  infected  plants  should  be  promptly  removed  and  burned  in 
order  to  reduce  the  number  of  insects  that  will  appear  the  following  season, 
and  then  the  poisoned  bait  applied  in  time  to  destroy  the  flies  before  they 
can  lay  their  eggs. 

Cutworms  cut  off  the  young  plants  at  the  surface  of  the  ground.  The^^ 
can  be  controlled  by  the  use  of  poisoned  bait  prepared  as  follows:—  Mix 
50  lb.  of  wheat  bran  or'middlings,  2  lb.  of  Paris  green  and  6  finely  chopped 
oranges  or  lemons.     Then  add  enough  cheap  molasses  and  a  little  water  to 
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make  a  stiff  dough.  In  the  late  afternoon,  as  cutworms  feed  principally  at 
night,  scatter  lumps  of  this  mixture  about  the  size  of  a  marble  around  the 
infested  areas. 

As  a  general  rule  the  onion  growers  in  northern  Indiana  have  suffered 
comparatively  little  loss  from  diseases  of  onions.  Onion  mildew  {Perono- 
spora  Schleideni)  is  the  most  serious  disease  and  maybe  controlled  by  spray- 
ing with  Bordeaux  mixture. 

423  -  Methods  of  Cultivating  Trees  in  Relation  to  Soil  Nitrification.  —  See  No.  391  of 

this  Review. 

424  -Extension  of  the  Limits  of  Cultivation  of  the  Vine  By  Means  of  Various  Hybrids 

— Daniel,  1,.  and  Teuli^:,  H.,  in  Comptcs  rendus  des  Seances  de  I' Academic  dcs  Sciences, 
Vol.  CI^XVI,  No.  7,  pp.  297-299.     Paris,  February  i8,  1918. 

One  of  the  writers,  M.  L.  Daniel,  had  shown,  in  1894  (i),  that,  in  some 
cases,  certain  qualities  could  be  communicated  to  a  scion  or  to  a  subject 
with  given  defects,  by  grafting  on'  improving  subjects.  Through  this 
information,  JuRiE  and  CastKL  obtained  noteworthy  improvements  in 
their  sexual  hybrids  both  as  regards  quality  and_  resistance  to  phylloxera. 
After  the  death  of  these  two  hybridisers,  the  systematic  improvement  of 
sexual  hybrids  of  the  vine  was  undertaken  by  Baco  (2),  who  obtained  in 
this  way  sexual-asexual  hybrids  or  graft  hybrids  showing  considerable 
progress  on  the  original  hybrids.  Amongst  these  hybrids,  number  24-23, 
improved  by  grafting,  was  noticeable  for  its  earliness,  and  the  authors 
began  to  grow  it  at  lUe-et-Vilaine.  After  various  trials  and  failures,  the  ex-, 
periments  made  since  1914  appear  successful   and  conclusive. 

The  Baco  hybrids  (mostly  24-23)  of  the  authors'  vineyard  are  planted 
under  unfavourable  conditions  :  the  ground  forms,  between  high  buildings, 
a  broad  passage  unfavourable  to  the  concentration  of  heat ;  according  to 
the  season,  the  sun  only  reaches  the  plantation  between  6  and  9  a.  m.,  leaving 
it  between  3  and  6  p.  m.  Nevertheless,  of  recent  years,  the  grapes  have 
been  ripe  at  the  earliest  on  vSeptember  26  and -at  the  latest  October  18. 
Still  better  results  are  hoped  for  when  the  same  plants  are  planted  on  the 
hillside    and  exposed  to  the   heat  and  light  from  sunrise  to  sunset. 

The  wine  obtained  is  agreable  to  drink,  of  medium  quality  and  richly 
coloured. 

Formerly  the  vine  Was  grown  all  over  Brittany.  Since  the  fourteenth 
century,  the  limits  of  cultivation  of  the  vine  has  continually  receded  ai^d 
still  recedes  from  north  to  south.  With  suitable  plants,  the  former  extent 
might  be  again  attained,  especially  if  cultivation  were  simplified,  as  with 
,Baco  24-23,  by  the  suppression  of  grafting,    sulphuring  and   sulphating. 
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(i)  Daniel,  1,.,  Creation  of  New  Varieties  by  Grafting  (Comptes  rendus,  Vol.  118, 1894, 
■p.  992).  (Authors'  note). 

(2)  BA.CO,  Culture  directe  de  grefEage  de  la  vigne  {Revue  Bretonne  de  Botanique,  192) 
{Authors'  note). 
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Analytical  characteristics  of  the  extreme  harvests,  1914  aiid  1^17. 


Control  vine 
iyi4  (r). 


Degrees  of  alcohol. 

Dry  extract 

Dry  vacuum  extract  ..... 

Aoh 

Sugar 

Tot  A  acidity,  in  s-.  Ip'.uiiiv  :  cid 

Fixed  acidity 

Volatile  acidity 

Total  tartaric  acidity 


From  experiments  cited  and  others  in  progress  it  sterns  possible  that 
the  vine  might  be  cultivated  over,  a  larger  area  than  the  present  one.  Such 
an  extension  would  obvioush^  have  considerable  economic  and  social  con- 
sequences. 

425  ~  Vinifera  Grapes  in  the  State  of  New  York,  U.  S.  A.  —  Anthony,  n.  d.,  under  the 

direction  of  IIedrick,  U.  P.,  in  New  York  Agricultural  Experiment  Station,  Bulletin 
No.  43?,  pp.  81-105.     Geneva,  N.  Y.,  April,  191 7. 

For  two  hundred  years  vain  attempts  have  been  made  to  grow  the  Euro- 
pean grape,  Vitis  vinifera,  in  eastern  America.  The  end  of  these  attempts 
was  hastened  by  the  discovery  of  satisfactory  native  sorts  such  as  Isabella 
and  Catawba.  In  the  meanwhile,  very  different  results  were  being  secured 
on  the  Pacific  coast  where,  in  southern  and  central  California,  the  Vinifera 
grapes  found  congenial  conditions. 

It  has  been  found  that  there  were  four  chief  reasons  for  the  failures 
to  grow  grapes  in  the  east :  —  i)  the  downy  and  powdery  mildews,  2)  black- 
rot,  3)  phylloxera,  and  4)  winter  injtiry. 

Experimental  culture  of  the  European  grape  was  undertaken  at  Geneva 
Station  in  1900  when  cuttings  or  plants  of  19  varieties  were  received.  In  1911, 
cuttings  of  more  than  70  varieties  were  grafted  upon  a  collection  of  Station 
seedlings  ranging  from  6  to  10  years  old.     Satisfactory  results  were  obtained. 

As  a  result  of  the  work  at  Geneva  certain  recommendations  can  be  made 
for  New  York  state.  One  of  the  chief  difficulties  is  to  obtain  plants  of  the 
desired  kinds.  Such  as  can  be  obtained  are  ncrt  always  on  resistant  roots. 
For  this  reason  the  grower  should  know  how  to  graft  cuttings  on  phylloxera 
resistant  roots  such  as  Vitis  vinifera,  which  can  be  done  either  in  the  nursery 
or  in  the  vineyard. 

In  planting  Viniferas  less  space  is  required  than  with  the  native  sorts ; 
rows  6  ft.  apart  and  plants  6  ft.  in  the  row  give  satisfactory  restilts.  In  the 
east  the  vines  should  be  supported  with  the  regular  2-wire  trellis.  Because 
of  the  necessity  of  bending  the  trunk  to  the  ground  for  winter  protection, 


(i)  It  seemed  of  interest  to  contrast  the  analyses  of  an  ordinary  wine,  harvested  in  the 
department  of  lyot,  at  Beta' lie,  right  bank  of  the  Dordogne,  and  made  from  a  mixture  of  Clin- 
ton, Canada,  Othello  in  smallest  part,  and  several  other  hybrids  in  very  small  amount.  The 
1914  anal.vs's  was  made  by  M.  Perrier  ;  that  of  1917  by  M.  C.  I<.\urent  (Authors'  note). 
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a  replacing  spur  should  be  left  at  the  base  of  the  trunk  to  use  in  forming  a 
new  trunk  when  the  old  one  becomes  too  stiff.  The  main  trunk  should  be 
carried  to  the  lower  wire  and  2  fruit  canes  and  renewal  spurs  provided  for. 
The  young  shoots  that  spring  from  these  canes  and  spurs  grow  upright  to 
the  second  wire,  when  they  are  pinched  off  and  tied.  This  gives  stockier 
and  more  mature  canes  for  the  following  season.  Cheap  winter  protection 
is  obtained  by  bending  the  vines  to  the  ground  and  covering  with  soil. 

The  chief  value  of  the  Vinifera  in  New  York  state  is  as  a  home-garden 
grape  for  the  amateur,  for  the  commercial  grower  supplying  local  markets 
demanding  high  quality,  and  for  the  plant-breeder  seeking  to  obtain  im- 
proved varieties. 

Most  of  the  Vinifera  varieties  have  originated  in  regions  with  a  longer 
season  and  a  much  warmer  climate  than  that  of  New  York  and  many  kinds 
included  in  the  tests  at  Geneva  have  been  discarded  because,  even  in  the 
most  favourable  seasons,  they  have  not  reached  maturity. 

The  varieties  are  classed  in  4  groups  :  —  i)  Desirable  varieties  for  the 
grape  regions  of  the  State  for  a)  the  table  and  b)  wine  ;  2)  sorts  worthy  of 
testing  in  the  more  favourable  parts  of  the  State  for  a)  table  and  b)  wine  ; 
3)  kinds  still  on  probation  ;  4)  varieties  of  little  or  no  value  in  the  State. 

After  having  given  an  historical  account  and  discussed  the  work  at 
the  Geneva  station,  the  author  classifies  the  varieties  in  the  following 
manner  :  — 


1)  Desirable  varieties  for  the  grape  regions  of  the  State  of  New  York. 


a)  For  tabic  itsc. 
■  Bakator 
Golden  Chasselas 
Chasselas  rose 
Chasselas  Besson 
Feher  Szagos 
Kiiristi  ISIici 
Ivignan  Blanc 
Muscat  Hamburg 
Early  Black  Muscat 
Muscat  Saint  Laurent 
Grey  Pi.iot 
Ro-aki 


6)  For  wine 

Blue  Portuguese 

Beclaji 

Kadarka 

IVIeunier 

Black  Pi  not 

Pi  not  de  Pernan  1 

White  Pi  not 

Teinturier 


2)  Varieties  ivorth  testing  in  the  more  favourable  parts  of  the  State. 


i)  For  tabic  wic. 
Acton  • 
Cinsaut 

Early  Frankeijlha! 
Gradiska 
I  intan 
Manielon 
Poulsard 


h)  For  loine.  • 

Ber'zemino  (Marzemiuo) 

Calniette 

Grey  Chauche  (Chaoiioh) 

Franken  Reesling  (Sylvaner) 

J^arge  Sauvignon 

Slankamenka. 

Ssrali 
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3)  Varieties  still  on  probation. 


Carignaue 

Chardonnay  (Chabl's) 

I^ahn  Traube  (Van  der  I,aan  Tranbe) 

INIalaga 

Mammolo  Toscano 

JSIantuo  di  Pi  las 

Monica  (C-itiaiolo) 

Muscat  of  Alexandria 

Black  Hungarian  Muscat 

I<arge  Early  Black  D.Iuscat 


Oliver  de  Serres 

Quagliano 

Savagnin  Rose  (Gewurztram'ner  or 

Red   Traminer) 
Seniillon 

Servan  Blanc  (Servant) 
Steinschiiler  (Rother  Steinscliiller) 
Saltanina 
Yaldepenas 
Zinfandel 


4)  Varieties  of  little  or  no  value  in  the  State. 


Angclino 

Aram  on 

Black  Alicante  (Black  Saint  Peter) 

Black  Damascus 

Black  Morocco  (Ribier) 

Black  Muscat  (Jura  Muscat) 

Cornichon  Violet 

Elblng  (Burger) 

Ferrare 

Flame  Tokay 


Fintendo 

Green  Hungarian 

Grenache 

Malvasia 

Malvasia  Rosario 

Millennium 

Pedro  Ximines  (Pedro  Jimenes) 

Schiradzouli 

White  Muscat  (Muscat  Frontignan). 


426  -  Vine  Growing  in  Crete.  —  See  No.  375  of  this  Review. 

427  -  Winter  Injury  of  Grapes  in  Kentucky,  U.  S.  A.  —  See  No.  384  of  this  Review. 
FORESTRY          428  -  The  ArboretuHi  of  M.  P.  de  Vilmorin  at  Pezanin  (Sa6ne-3t-Loire,  France),  and 

the  Results  Obtained  there.  —  Mottet,  S.,  in  Comptes  rendus  des  Seances  de  V Academic 
d,' Agriculture  de  France,  Vol.  IV,  No.  5,  pp.  175-186.  Palis,  February  6,  1918. 

About  fifteen  years  ago    M.  PhiuppE  de  Vilmorin  establislied  in 
Central  France,  in  Charollais,   at  Dompierre-les-Ormes   (Sa6ne-et-Ivoire), 
a  tree  nursery  for  studying  on  a  large  scale  under  forest  conditions,  the  accli- : 
matation  and  utilisation  of  the  forest  and  ornamental  trees,  cultivated; 
in  his  experimental  grounds  at  Verrieres  (Seine-et-Oise).  | 

The  estate,  called  "  Pezamin  ",  is  at  an  altitude  of  1276  feet.     Forty-' 
four  acres  of  hills  are  at  present  planted,  all  of  which  slope  down  to  a  lake . 
covering  10  acres.     The  soil  is  granitic,  composed  of  rock  more  or  lesS] 
worn  away  by  exposure,  the  finer  partions  of  which  have  accumulated  in' 
the  lowest  parts  and  form  the  vegetable  soil.     The  soil  is  very  permeable, 
very  poor  in  lime  and  clay,  and  subject  to  drought  in  the  sloping  parts! 
more  exposed  to  the  sun.     As  in  many  mountains,  moist  portions  are  found 
here  and  there,  giving   very   vigourous   growth.     By  reason  of   the  alti 
tude  the  climate  is  cold,  and  there  is  snow  for  a  great  part  of  the  winter. 

The  "first  plantation  was  made  in  1903,  and  planting  was  continued 
regularly  in  autumn  every  year  up  to  1915.  Since  the  death  of  M.  dE  Vii<- 
morin  the  experiments  have  been  continued  by  M*"^  de  Vii,morin  and  the 
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author.     Very  interesting  results  have  already  been  obtained.     Over  50  000 
young  trees  have  been  planted,  distributed  as  follows  : 


Trees  or  bushes  with  deciduous 
or  persistent  leaves 


Conifers 


Geneial 91 

Srecies  or  varieties ,  789 


32 
206 


A  fairly  large  number  of  trees  proved  insufficiently  hardy,  and  inca- 
pable of  thriving  under  the  harsh  soil  and  climatic  conditions  ;  these  disap- 
peared or  only  live  in  a  weak  state.  Unfortunately  the  war  has  not  allowed 
a  complete  list  of  these treesto  be  made  yet.  The  winter  1916-17  caused  the 
loss  of  many  trees  which  had  resisted  till  then,  especially  of  several  Arattca- 
ria  imhricata,  which  froze  completely. 

.As  a  rule  deciduous  trees  did  much  less  well  at  Pezanin  than  the  coni- 
fers. Nearly  all  the  Juglandaceae  succumbed ;  only  a  few  Juglans  Vil- 
moriniana  managed  to  take  hold  in  one  part  of  the  nursery.  All  the 
Carya  died.  The  Pterocarya  and  Juglans  which  have  survived  have  lost 
all  their  stem  and  are  growing  in  bushes  from  the  base.  The  Catalpa,  Pau- 
lownia,  some  Acer,  Aesculus  and  Pavia,  Fraxinus,  Gleditschia,  Tilia,  many 
bush  Leguminaceae,  and  various  Rosaceae,  are  doing  fairly  well,  usually 
growing  from  the  foot  instead  of  forming  a  stem. 

{        On  the  other  hand,  certain  trees,   especially  common  acacia,   birch, 
Ihornbeam,  and  Planer  a,  'n  particular,  then  oaks,  willows,  and  alders,  do 
[more  or  less  well,  according  to  the  species  to  which  they  belong  and  the  place 
J  _:n  which  they  are  planted  ;  the  depth  of  the  soils,  which  Varies  greatly  in 
;  j:he  different  parts,  naturally  has  much  influence  on  their  vigour.     All  oaks 
io  well  at  Pezanin,  but  the  rapidly  growing  American    pecies,  especially 
Querciis  coccinea,  Q.  palustris,  Q.  rubra,  Q.  tinctoria,  etc.,  grow  as  rapidly 
IS  the  willows  when  their  roots  find  a  little  depth  or  fissures  in  the  under- 
ground rocks  ;  their  colours  in  autumn  are  very  brilliant.     Some  Quercus 
\ieniata  {Q.  Daimio),  grown  in  a  fresh  position,  have  developed  exceeding  well 
ifter  having  refused  to  grow  for  several  years. 
y-|        Some  trees  that  are  usually  weakly  elsewhere,  particularly  at  Verrieres, 
lave  developed  'surprisingly  Well.  This  is  the  case  with :  Dirca  palustris, 
;he  curious  "  leatherwood  "  tree,  whose  branches  are  so  supple  that  they  can 
3e  rolled  up  like  straps  ;  with  Nothofagus  antarctica,  which  grows  almost  as 
le,  l/igorously  as  an  elm,  which  it  resembles  by  its  foliage  ;  Halesia  tetraptera, 
rts  he  '  'silver-bell "  tree  which  flowers  and  fruits  in  abundance  :  Hamamelis 
ni  \wg%mca  was  in  flower  in  November  1917,  at  planting  time  ;  various  Rho- 
"•  hdendron  crosses,  planted  in  numbers  in  a  clearing,  have  taken  root  and 
:  ire  growing  strongly  ;  on  the  contrary.  Azalea  amcena  could  not  resist  the 
aeat  cold,  wh  1st  Daphne  Mezereum  album  is  growing  well,  being  appar- 
;.  !ntly  well  suited  to  the  conditions  there. 

In  general  the  conifers,  which  form  the  basis  of  the  plantations,  have 
lone  the  best.     Besides  the  forest  trees  common  to  the  region,  man}^  spe- 
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cies,  having  found  suitable  surroundings  there,  have  grown  up  into  fine 
saplings.  Shoots  over  3  feet  high  are  not  uncommon  with  the  Douglas  fir. 
Abies  halsamea  has  found  so  good  a  position,  fresh  and  with  a  northern  ex- 
posure, that  some  strong  specimens  planted  in  1907  are  now  nearly  26 
feet  high. 

Abies  arizonica  argentea,  the  famous  "  cork  fir  "  now  diffused  in  Europe 
for  some  15  years,  does  splendidly  ;  its  thick  and  conical  of  habit  of  growth, 
together  with  its  fine  glaucous  tint,  make  it  one  of  the  finest  conifers  in  the 
plantation.  Abies  grandis  (Vancouver  fir)  competes  in  height  with  the 
silver  fir  and  wins  by  its  massive  branching  system  which  spreads  curiously 
before  it  begins  to  thicken.  Abies  concolor  and  A.  lasiocarpa  are  in  perfect- 
ly suitable  surroundings,  and  are  noticeable  for  their  fine  stature  and  their 
distinctive  blue  colouring.  Abies  Nordmanniana,  A.  cephalonica  and 
several  other  species,  do  very  well,  even  A.  Pinsapo,  a  southern  tree  ;  on  the 
contrary,  however,  A.  cilicica  which  begins  vegetation  early,  freezes  in 
spring,  and  becomes  stiff  and  spindle-shaped. 

'f  Several  Piceas  succeed  at  Pezanin.  Besides  Picea  excelsa,  grown  as 
a  forest  tree,  the  following  may  be  noted  :  —  P.  pungens  {P.  Parryana) 
and  its  very  ornamental  glaucous  forms  ;  P.  Morinda,  whose  young  shoots 
are  liable  to  freeze  in  winter  ;  P.  orientaljs,  with  its  small,  close,  dark-green 
foliage,  it  is  very  distinctive  and  grows  very  well ;  P.  sitchensis  (P.  Menziesii), 
much  finer  than  in  the  Paris  region,  too  hot  and  dry  for  it  during  summer. 
On  the  other  hand,  P.  ajanensis  does  not  do  at  all ;  P.  Alcockiana  which  it 
was  long  mistaken,  freezes  in  spring  ;  and  P.  Omorica,  so  remarkable  at 
Verrieres,  remains  very  poor. 

The  Atlas  cedar  and  its  silvery  form,  from  which  such  fine  colour  con- 
trasts were  expected,  are  weakly  and  without  au}^  ornamental  effect.  The 
slow-growing  bushy  foliage  of  the  cedar  of  I,ebanon  seems  to  indicate  that 
the  soil  is  neither  sufficiently  deep  nor  sufficiently  fertile  for  it,  while  the 
heat  is  insufficient. 

The  common  larch  [Larix  europaea)  is  common  in  the  district,  and  its 
wood  is  in  great  request  for  its  straightness  and  its  quality,  superior  to 
that  of  forest  pines  ;  most  of  the  other  species  do  equally  well  there,  including 
Larix  occidentalis,  as  yet  still  rare  in  plantations,  and  whose  branches  seem 
more  developed  than  those  of  the  former.  But  Larix  leptolepis  is  much 
better  than  the  related  species  for  the  surprising  rapidity  of  its  develop- 
ment, which  rivals  that  of  the  Douglas  fir,  and  by  its  fine,  straight,  clear 
bole. 

Here  as  elsewhere,  the  adaptability  of  the  various  species  of  pine  seenns 
much  more  unequal  than  that  of  the  firs.  Pinus  sylvestris  and  Pinus  La- 
ricio  are  the  commonest  in  the  region,  where  they  are  of  almost  equal 
forest  value,  the  latter  giving  more  wood  than  the  first,  but  of  less  value, 
at  any  rate  as  a  young  tree.  Pinus  Banksiana  and  Pinus  rigida  do  very  well, 
but  not  so  well  as  P.  silvestris  ;  they  are  probably  preferable  to  the  latter 
for  dry  places.  Pinus  excelsa  and  P.  Strobus  do  equally  well  in  Charollais, 
but  their  white,  soft  wood,  of  low  commercial  value,  hinders  their  wider 
growth.  Pinus  densijlora  and  P.  Thitnhcrgii  which,  in  Japan,  represent  our 
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F.  sylvestris  and  P.  Laricio,  are  of  no  forestal  interest  for  the  region,  for  they 
branch  and  b2Come  bushy  early,  and  their  branches  bend  and  break  easily 
under  snow.  Finns  ponierosa  and  its  varieties  are  weakly  and  its  shoots  are 
attacked  by  Torty.Z  biioliana  as  is  the  case  in  many  places-.  Most  of  the 
other  pines  do  not  grow  very  well,  and  are  only  of  interest  in  a  collection. 

429  -  "Peh-Muh"  and  "  Xun-Peh-Muh",  Trees  in  Tonkin  New  to  Science.  —  bungo- 

Hayata,  in  Bulletin  economique  de  rindochine,  Year  XX,  New  Series,  No.  126,  pp.  435- 
440  -f  I  Plate  of  14  Figs.  Hanoi-IIaiphong,  September- October,  1917. 

The  author's  attention  was  drawn  to  a  Chinese  poem,  the  "  Shu-hai- 
ko  "  (Song  of  Great  Forests)  of  Chao-Ou-Pei,  who  pictures  an  immense 
forest  composed  of  trees,  the  description  of  which  shows  them  to  be  Coniferae, 
resembling  the  genus  Cupressns.  The  author  came  to  the  conclusion 
that  these  trees  were  onl3'tobe  found  in  the  mountainous  districts  bordering 
on  Yunnan  and  Tonkin,  and  came  to"  Chapa  (Tonkin)  to  study  them  on  the 
spot.  Thev  belong  to  two  species,  known  locally  as  "  Peh-Muh  "  and 
"  Xun-Peh-Muh  ". 

The  conifer  "  Peh-Muh  "  is  a  species  a  of  new  genus,  Fokienia,  formed  in 
1911  by  Messrs.  A.  Henry  and  Thomas.  The  author  calls  this  species  Fo- 
kienia Kaivaii  Hay,  and  gives  a  description  of  it  in  Ivatin. 

The  conifer  "  Xun-Peh-Muh  "  appears  to  be  a  new  species  of  the  genus 
Fodocarpus  and  belongs  to  the  small  section  Docrycarptis.  The  author  pro- 
poses to  call  it  Fodocarpus  Kawaii  Hay,  and  describes  it  in  lyatin. 

The  forests  formed  by  these  two  species  are  found  over  a  considerable 
area  in  the  mountain  district  (Chapa  is  at  an  altitude  of  4  920  feet)  and  have 
never  been  cut  (i). 

430  -  The  Forests  of  the  Island  of  Cyprus.  —  See  No.  376  of  this  Review. 

431  -  Fertility  and  Population  of  the  Sandy  Pine  Plains  of  Northern  Wisconsin.  —  vSee 

No.  385  of  th's  Review. 

IvIVE   STOCK    AND    BREEDING. 

432  -Experimental  Feeding  of  Sheep  with  Two  Poison  Plants :  Wild  Indigo  (Swa/n- 
sona  luteo/a)  and  Native  Wild  Tobacco  (A^/co^/awa  suaveolens)  in  New 

South  Wales.  —  Cleland,  J.  B.  and  Mc  Donald,  A.  H.  E.,  in  The  Agricultural  Gazette  of 
New  South  Wales,  Vol.  XXVIII,  Pt.  lo,  pp.  735-739.     Sj'dney,  October,  191 7. 

The  injurious  effects  on  sheep  caused  by  eating  certain  species  of  Swaw- 
\sona,  usually  called  Darling  Pea,  have  long  been  known.  The  species 
I  specially  concerned  are  5.  galegifoUa  and  S.  Greyana ;  S.  lassertifolia  in 
;  Flinder's  Island,  Bass  Strait,  and  5.  procumbens  or  Broughton  Pea,  in  South 
Australia  are  also  suspected.  Up  to  the  present,  analysis  has  not  shown 
[the  presence  of  any  poisonous  substance  in  these  plants. 

(i)  with  regard  to  the  wood  and  its  possible  use  the  author  refers  the  reader  to  the  Bul- 
letin Economique  de  I'lndochine,  New  Series,  No.  98,  p.  708,  Sept. -Oct.  1912.,  "  Coffin  Woods 
in  the  Ha-giang  District",  by  Bonif.\CY,  and  No.  100,  p.  106,  Jan. -Feb.,  1913,  "Further 
Notes  on  Coffin  Woods  ",  by  Bonifacy  and  Cn.  lyEMARlE,  in  which  the  authors  discuss  the 
conifers  of  the  north  of  Tonkin  ("  peu  mou  ",  "  cha  mou  ",  etc.),  the  wood  of  which  is 
Largely  used  by  the  Chinese  for  malcing  their  coffins  {Ed.). 
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The  Agricultural  Gazette  of  New  South  Wales  has  published  papers  on 
this  subject.  The  most  important  experimental  results  were  those  con- 
tributed in  1897  by  Dr.  C.  J.  Martin  from  experiments  in  which  six  sheep 
Were  fed  exclusively  on  S.  galegifolia,  salt  and  water.  He  observed  the 
symptoms  (nervous  disorders,  anaemia),  attributed  by  herdsmen  to  feeding 
on  this  plant.  In  adult  sheep  definite  sj^mptoms  started  when  the  animals 
had  eaten  the  plant  for  3  to  4  weeks.  Under  the  experimental  conditions 
the  sheep  lived  for  about  3  months,  but  were  very  weak.  Animals  which 
received  normal  fodder  after  being  fed  on  5.  galegifolia  for  4  to  6  weeks, 
and  before  the  symptoms  of  poisoning  were  fully  established,  recovered 
completely.  If,  however,  paralytic  symptoms  had  already  occurred,  a 
return  to  normal  food  did  not  cure,  but  only  prevented  the  animal  from 
becoming  worse. 

The  poison  in  5.  galegifolia,  if  there  be  any,  is,  therefore,  weak  and 
cumulative,  or  possibly  it  may  cause  a  '"  deficiency  disease  ".  If  this  second 
h3^pothesis  be  true  completing  the  ration  by  foods  rich  in  vitamines  would 
be  sufficient  to  prevent  the  disease.  In  the  experiments  described  brewers' 
yeast  was  used  as  a  supplement.  The  results  were  not  conclusive,  but 
seemed  to  show  that  the  disease  is  not  a  deficiency  one.  The  experiments 
were  made  with  S.  luteola,  locally  called  "  indigo  ",  at  the  Coonamble  Ex- 
periment Farm.  Two  sheep  fed  exclusively  on'q  lb.  per  head  daily  of  this 
plant  became  ill ;  two  other  subjects  which,  besides  the  same  ration  of 
S.  luteola,  also  received  Y2.  pi^'^  of  brewers'  yeast  per  day,  also  became  ill. 
The  experiment  was  started  on  September  i.  The  first  symptoms  occur- 
red on  October  11,  a  few  days  after  the  plants  fed  had  begun  to  fructify. 
Feeding  with  indigo  was  stopped  on  October  27  and  normal  food  supplied. 
One  of  the  sheep  fed  exclusivel}^  on  indigo  died  ;  the  other  of  the  same 
group  and  the  two  which  had  also  received  yeast,  improved,  and  were  still 
alive  on  March  20,  though  they  had  the  peculiar  appearance  known  as 
"  crazed  ". 

The  same,  or  a  similar,  disease  is  known  in  America,  where  it  is  called 
"  lyoco  disease  "  ;  it  is  caused  especially  by  Astragalus  niollissimus  and 
Oxytropis  Lamberti. 

Native  wild  tobacco  {Nicotiana  suaveolens)  has  long  been  suspected 
to  be  poisonous.  It  undoubtedly  contains  active  principles  capable  of 
causing  serious  and,  perhaps,  fatal  results  if  eaten  in  sufficiently  large  quanti- 
ties. An  experiment  was  started  en  September  25  at  the  Coonamble 
Experiment  Station  to  determine  whether,  under  natural  conditions,  sheep 
can  eat  a  sufficient  quantity  of  it  to  cause  ill  effects.  The  sheep  showed 
a  strong  antipathy  to  the  tobacco,  and  would  only  accept  it  chopped  up 
with  wheat  chaff ;  they  ate,  on  the  average,  i  ^  lb.  per  head  daily.  Two 
animals  given  this  ration  till  November  27  showed  no  signs  of  illness.  The 
experimental  amount  of  this  plant  seems,  therefore,  to  be  harmless. 
433  -  Parasitic  Nematodes  in  the  Belgian  Congo.  —  Raillet,  a.  and  henry,  a.,  in  the 

Bulletin  de  la  Socicte  dc  Pathologic  exotique,  Year  XI,  No.  2,  pp.  82-86.  Paris,  February  13, 
1918. 

A  collection  brought  from  the  Belgian  Congo  by  M.  Van  SageghEM  and 
studied  by  him  in  the  Parasitology  lyaboratory  at  Alfort,  and  another  brought 
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together  between  1907  to  1910  at  the  I^eopoldville  Laboratory  by  MM. 
Broden  and  Rodhain,  have  been  used  by  the  writers  to  make  up  the  fol- 
lowing list  :  — 

I.  — •  Fam.  Strongywd^  :  A)  Sub-fam.  (Esophagastomin^  :  GEsophaga- 
stonium  sp.  (gut  of  a  black  monkey)  ;  CEs.  columbianum  (intestine  of  sheep 
and  goats)  :  (Es.  radiafimi  (intestine  of  cattle). 

B)  vSub-fam  Strongylin^:  Strongylns  equinus  (intestine  of  horse);  An- 
cylostoma  duodenalc  (man);  A.  caniniim  (dog). 

C)  Sub-fam  bunostomin^  :  Bimostonmm  trigonncephalnm  (intestine  of 
goat);  B. pJdeboiomum  (intestine  of  calves);  Necator  americ&ims  (intestine 
of  man)  ;  Gaigeria  pachyscclis  (intestine  of  sheep)  ;  Siephanurus  dentatus 
(body  cavity  of  porker). 

II.  —  Fam  TRiCHOSTRONGYijDi^i; :  Haemonchus  contorius  (intestine 
of  cow,  sheep,  goat)  ;  Trichostrongylus  colubriformis  (intestine  of  sheep, 
goat). 

III.  —  Fam.  Metastrongylid.^  :  Megastrongyhts  elongatns  (Vjronchi 
of  pig)  ;  Dictyocaulus  sp.  (bronchi  of  monkey  Macams). 

IV.  —  Fam.  AsCARiD^ :  Sub-fam.  Ascvrin^  :  Belascaris  marginata 
(intestine  of  dog). 

V.  —  Fam.  Oxyurid^  ;  Sub-fam.  oxyurin^  :  Oxyuris  equi  form  niasti- 
godes  (intestine  of  horse). 

VI.  — ^  Fam.  Heterakid^  :  Sub-fam.  Hetarakin^:  Ascaridia  perspi- 
cillum  (intestine  of  fowls  and  pullets) ;  Sub-fam.  Subulurin^  :  Stibulura 
distans  (intestine  of  monkey). 

VII.  —  Fam.  Spirurid^  :  A)  vSub-fam.  Spirurin^e  :  Habronema  macrc- 
stoma  (stomach  of  a  mule  imported  from  Teneriffe). 

B)  Sub-fam.  GoNCLYLONEMiNiE :  Gongylonema  verrucosmn  fmiucosa  of  a 
goat's  stomach). 

C)  Sub-fam.  Arduennin^  :  Streptopharagus  pigmentatus  (intestine  of  a 
monkey) . 

VIII.  —  Fam.  Thei<aziid^  :  Oxyspirura  mansoni  (conjunctival  cul-de- 
sac  of  fowls). 

IX.  —  Fam.  AcuARiiD^ :  Sub-fam.  physalopterin^  :  Physaloptera 
abbrevatia?  (stomach  of  an  iguana). 

X.  —  Fam.  Dracuncueid-^y  :  Dracwiculus  dahomensis  (conjunctive 
tissue  of  a  python). 

XI.  —  Fam.  FiLARiiD^  :  Loa  loa  (man)  ;  Dirojllaria  cor y nodes  (sub- 
cutaneous conjunctive  tissue  of  monkey)  ;  Setaria  labiato-papiU.osa  (body 
and  peritoneal  cavities  of  cattle)  ;  S.  equina  (peritoneal  cavity  of  horse). 

XII.  —  Fam.  Trichurid.i^  :  Sub-fam.  Trichurin.i3  :  Trichuris  avis  (in- 
testine of  a  goat). 

In  M.  VAN  Sageghen's  collection  there  are  also  :  some  nematodes  from 
wild  animals,  still  being  studied,  and  also  an  Evansia  and  Murshidia  cf 
the  African  elephant;  an  acanthocephalus,  Gigantorhynchus  hirnndinaccus, 
of  the  intestine  of  the  pig  and  a  trematode,  Gastrodiscits  acgyptiacns,  from 
the  intestine  of  the  horse. 
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434  -  The  Culture  of  the  Parasite  of  Epizootic  Lymphangitis  and  the  Experimental 
Production  of  the  Disease  in  the  Horse,  in  France.  —  boquet,  a.  and  n±gre,  i^.,  in 

Compfes  rendus  des  Seances  de  VAcademie  des  Sciences,  Year  ClyXVI,  No.  7,  pp.  308-311. 

Paris,  Februar5'  18,  1918. 

Epizootic  lymphangitis  ("  African  farcy ")  is  caused  by  a  specific 
parasite  discovered  by  Rivolta  and  placed  by  him  in  the  Blastomycetes  — 
Cyyptococcusjarciniosns.  In  spite  of  the  researches  of  Tokishige,  Marcone 
and  Sanfelice  the  nature  of  the  parasite  was  still  doubted  since,  of 
late,  certain  authors  considered  it  to  be  a  protozoon. 

The  authors  have  shown,  by  their  researches,  the  nature  of  Rivolta's 
cryptococcus  by  the  growth  of  the  parasite  as  mycelium  in  cultures  which 
could  be  propagated  and  by  the  experimental  pioduction  of  the  disease  by 
inoculating  these  cultures  into  the  horse.  The  experiments  are  fully  des- 
cribed. Further  work  on  vaccination  and  bacteriotherapy  by  means  of 
heated  cultures  is  in  progress. 

435  -  Immunisation  of  Goats  against  Malta  Fever  by  Vaccination.  —  See  No.  381  of 

this  Review. 

436  -  Contagious  Septicaemia  of  Swine  in  Morocco.  —  velu,  ir.  (i^aboratoire  de  Recher- 

ches  du  Ssrv'ce  de  I'lSlevage  du  Maroc),  in  the  Bulletin  de  la  Socicle  de  Pnthulogie  exotique, 
Year  XI,  No.  2,  pp.   117-124.     Paris,  February   13,   1918. 

Clinical  observations  have  shown  that,  in  Morocco,  there  exists  a  very 
contagious  disease  of  swine,  which  chiefly  attacks  young  or  middle-aged 
subjects,  and  is  characterised  by  lesions  resembling  those  of  septicaemia 
(pulmonary  hepatisation,  tumefaction  and  haemorragic  infiltration  of  the 
lymphatic  ganglia,  congestion  and  haemorragic  foci  on  the  skin  and  serous 
membranes,  but  without  lesions  of  croup  or  diphtheria). 

An  ovoid  bacterium,  which  is  probably  Pastetirella,  was  found  to  be 
almost  always  present  in  the  bronchial  ganglia,  pulmonary  lesions,  and  rhe 
exsudates. 

Experimental  study  has  shown  that :  —  i)  this  ovoid  bacterium  is 
clearly  pathogenic  for  the  pig  and,  on  inoculation  it  reproduces  the  disease ; 
2)  contamination  is  carried  out  by  f cecal  matter  ;  3)  infection  takes  place 
through  the  digestive  or  respiratory  channel. 

Conclusions.  —  Severe  epizootics  of  swine,  with  varying  symptoms, 
and  which  flourish  in  certain  piggeries  of  Chaouia,  seem  exclusively  due  to  a 
Pastetirella,  the  presence  of  which  can  easily  be  shown  in  all  the  sick  animals. 
The  confirmation  of  these  facts  by  further  research  would  be  of  great  im- 
portance. These  simple  infections  could  then  be  combatted  under  good 
conditions,  by  means  of  the  usual  processes  of  vaccination,  serotherapy  or 
bacteriotherapy. 

437  -  Avian  Blood  Parasites  of  French  Guiana.  —  lyEOER,  marcel  (institut  d'Hj'gi^ne  de 

Cayenne),  in  the  Bulletin  de  la  Soriete  de  Pathologic  exotique,  Year  XI,  No.  2,  pp.  124-130. 
Paris,  Febriiarj'  13,  191 8. 

I.  —  Trypanosomes  :—  Trypanosoma  ardeae  n.  sp.,  parasite  of  Nye- 
tanassa  violacea  ;  T.  ardeae  var.  major  n.  var.,  parasite  of  Ordea  cerulescens  ; 
Trypanosoma  sp.,  parasite  of  Butorides  striata. 
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II.  —  HaEmoproteus  :  —  six  undetermined  species  of  Haemoproteus 
parasites  respectively  of  Falco  sparvierus,  Anas  moschafa,  Tringa  atricapilla, 
domestic  pigeon,  Columba  rufina,  Scops  hrasiliana. 

III.  —  MiCROFii^ARiAE  :  —  six  undetermined  species  respectively  pa- 
rasites of  Nyctanassa  violacea,  Rallus  longirostris,  Crypt  urns  cinereus,  Pla- 
nesticus  phaeopygus,  Ardea  coendescens. 

IV.  SpirochaETAE  :  —  Spirochaeta  gallinarum,  the  cause  of  disastrous 
epizootics,  devastating  whole  roosts,  and  appearing,  so  it  seems,  ever>'  4  or 
5  years.  Fowl  spirochaetosis  had  not  previously  been  identified  in  Guiana. 
The  pathogenic  agent  was  discovered  in  Martinique  by  Simond,  Aubert  and 
Noc  in  1909  and  in  Brazil  by  Marchoux  and  Saumbeni  in  1913. 

The  author  observes  that : —  i)  according  to  his  observations  haemato- 
zoa  are  less  common  in  birds  in  Guiana  than  in  Tonkin,  French  Soudan,  and 
even  in  France  (Corsica  and  Reims  region)  ;  2)  he  has  never  found  a 
Leiicocytozoon  during  examination  of  more  than  500  birds,  belonging  to 
78  species  of  27  families  ;  and  as  the  numerous  haematological  researches 
of  Brimont  in  Guiana,  Carini  and  collaborators  in  Brazil,  and  Iturbe 
and  Gonzales  in  Venezuela  have  also  always  given  negative  results  as 
regards  this,  it  seems  doubtful  if  the  genus  Leiicocytozoon  is  really 
represented  in  South  America. 

438  -  Chicken-pox  in  Poultry,  in  Canada,  —  Upton,  H,  E.,  in  Province  of  British  Columbia^ 
Departmem  of  Agriculture,  Live  Stock  Branch,  Poullry  Division,  Circular  Bulletin  No.  20, 
pp.   5,  Figs.  5-     Victoria,  191 7. 

Chicken  pox  is  usually  accompanied  by  other  diseases  such  as  diphtheric 
croup,  canker,  and  swollen  head.  As  long  as  the  affection  stays  on  the  skin 
of  the  head  very  little  trouble  is  caused. 

Symptoms.  —  The  disease  shown  itself  in  2  forms:  —  i)  Chicken  pox(£/)i- 
thelioma  contagiositsm) ,  causing  nodules  and  ulcers  on  the  head,  especially 
on  parts  not  well  feathered  ;  2)  small  diphtheric  patches  appearing  in  and 
around  the  mouth,  on  the  tongue,  and  at  the  mouth  of  the  windpipe;  if 
the  disease  is  allowed  to  develop,  the  fowl  will  be  prevented  from  either 
eating  or  breathing.  The  patches  also  appear  on  the  side  of  the  face  ;  they 
may  reach  the  eyes  and  cause  blindness. 

Preventive  Measures.  —The  poultry  house  should  be  disinfected  and 
kept  clean ;  the  poultryruns,  the  hands  and  shoes  of  those  handling  the- 
stock,  should  be  also  disinfected  and  cleaned.  Diseased  birds  should  be 
isolat  ed  and  dead  birds  burned.  Prevent  pigeons  and  other  birds  from 
walking  on  contaminated  ground  and  thus  spreading  the  disease.  An 
excellent  germicide  to  use  in  the  drinking-water  can  be  prepared  by 
quickh^  stirring  2  oz.  oil  of  sassafras  into  2  gallons  water  ;  pour  and  mix 
slowly  2  fluid  ounces  sulphuric  acid  in  this  mixture  ;  to  use,  add  one 
tablespooiiful  of  the  mixture  to  each  gallon  of  drinkingwater. 

Treatment.  —  The  fowls  should  be  kept  housed  during  the  winter, 
and  the  runs  covered  with  quicklime.  Change  the  straw  and  litter  in  the 
houses,  burn  the  dirty  straw  and  disinfect  the  roosts  and  drop  boards 
with  carbolic  acid. 
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The  Poultry  Division  of  the  Department  of  Agriculture  of  British 
Columbia  have  carried  out  experiments  in  an  endeavour  to  cure  and  prevent 
the  disease  by  vaccination.  The  writer  vaccinated  about  3  000  birds  ranging 
from  five  weeks  to  three  years  in  age.  Control  birds  were  left  in  each  flock; 
40  %  died.  Some  flocks  were  vaccinated  with  vaccine  made  from  scabs 
only  ;  others  with  vaccine  made  from  scabs  and  cheesy  exudate,  or  from  scabs 
and  exudate  mixed  together  then  attenuated,  or  attenuated  separately 
then  mixed.  The  best  results  were  obtained  with  the  vaccine  prepared  from 
scabs  and  exudate  ground  together  then  attenuated.  With  5-  to  8-week  old 
chicks  (the  majority  showing  signs  of  disease  after  severe  chilling),  good 
results  were  obtained  by  injecting  ^  cc.  of  vaccine  twice  at  an  interval 
of  3  to  4  days.  In  some  very  bad  cases,' expected  to  die,  2  cc.  were  injected 
and  complete  recovery  obtained.  No  bad  effects  were  noticed,  though 
3  birds  died  owing  to  emaciation  before  the  injection.  Egg  production  was 
not  affected  in  any  way. 

The  scabs  and  exudate  should  be  removed  with  a  sterile  pair  of  scis- 
sors and  tincture  of  iodine  applied  to  the  exposed  surface. 

The  method  of  preparing  the  vaccine  is  as  follows:  —  One  half  gram  of 
chicken  pox  scabs  and  exudate  are  ground  in  a  sterile  mortar  with  100  cc. 
of  physiological  salt  solution.  This  material  is  poured  in  a  flask,  stoppered, 
placed  in  a  water  bath,  and  attenuated  at  55°  C.  for  one  hour.  Filter  into 
a  sterile  flask  and  wash  the  filter  with  the  rest  of  the  salt  solution.  It  is 
essential  that  the  vaccine  be  used  as  soon  after  preparation  as  possible,  or 
it  will  deteriorate  and  give  poor  results. 


ANATOMY 
AND 

4ysiology  : 
;neralities 


,439  -  The  Chemical  Composition  of  the  Placenta  of  the  Cow.  —  Fenger,  f.  (Research 

lyaboratory  in  Organotherapeutics  of  Aimour  and  Company,  Chicago),  in  The  Journal 
of  Bioiogicul  Chemistry,  Vol.  XXIX,  No.  i,pp.  19-23.  Baltimore,  Md.,  February,  1917. 
The  constituents  of  the  uterine  placenta  seem  to  remain  comparatively 
uniform  throughout  gestation,  while  the  foetal  placenta  varies  consider- 
ably in  composition  at  different  stages  of  pregnancy.  This  is  well  shown  by 
the  results  obtained  by  the  author  and  summarized  in  the  appended  table. 
The  results  show  that  the  maternal  cotyledons  contain  less  moisture  and 
more  protein  and  fats,  phosphatides,  etc.,  than  their  corresponding  placen- 
tulas.  The  older  uterine  cotyledons  contain  more  potassium  and  less  sodium 
than  the  younger,  but  otherwise  the  variations  in  the  mineral  constituents 
are  comparatively  slight  at  the  two  selected  stages  of  pregnancy.  The  young 
foetal  placenta  contains  much  more  chlorine  and  considerably  more 
sodium  and  calcium  and  less  of  the  other  inorganic  constituents  than  the 
older  foetal  placenta.  It  is  evident,  therefore,  that  chlorine,  sodium  and 
calcium  are  of  vital  importance  in  early  foetal  life.  Later,  during  the  rapid 
growth  periods,  the  amounts  of  these  three  elements  diminish  while  the 
quantities  of  phosphorus,  sulphur,  potassium,  iron,  and  magnesia  increase. 
The  3  to  4  months  old  foetal  placentulas,  which  are  of  a  pale  pink  colour, 
contain  onlj^  about  %  the  quantity  of  iron  that  is  present  in  the  older  and 
dark  red  foetal  placentulas.  This  indicates  that  the  amount  of  haemoglobin 
in  the  foetal  blood  is  small  during  the  earlier  stages  of  pregnancy,  but  in- 


li 


438-4391 


ANATOMY  AND    PHYSIOIvOGY 


471 


creases  in  direct  proportion  to  the  growth  of  the  foetus.     All  the  samples 
examined  by  the  author  gave  negative  tests  for  epinephrin  and  iodine. 
Composition  of  the  foetal  placenta  at  various  phases  of  gestation. 


Fresh  tissue: 

Average  weight gni. 

Moisture % 

Petroleu-'u  ether-  soluble  substances  .  .  % 
P„Og  in  petroleum  ether- soluble  substances  % 
Phosphatides  (lecithin)  in  fresh  tissue  .  % 
Desiccated  fat-free  material % 

Desiccated  fat  -  jr:e  material  : 

Moisture 

Ash 

Total  nitrogen 

Protein  (N  X  6.25) 

Phosphoric  acid  (PjOg) % 

Sulphuric  acid   (SO^) % 

Calorine  (Q) 

Potassium    (K) 

Sodium   (Na) - .      % 

Iron  (Fe) % 

Calcium  (Ca) % 

Magnesium  (Mg) 


Maternal 
placentulas 

(uterine 
cotyledons) 

of 
3-4  months 


Maternal 
placentulas 

(uteriiie 
cotyledons) 

■  of 
7-9  months 


Foetal 
placentulas 

(foetal 
cotyledons) 

"of 
3-4  months 


Foetal 
placentulas 

(foetal 
cotyledons) 

of 
7-9  months 


% 

% 

0/ 

.  o 
0/ 

.'0 


'o 
% 
% 


0/ 
./o 


13.6 
83.20 

1-45 
2.10 

0-34 
15-35 


5-55 
6.50 

13-17 
82.30 

3-95 
1.85 
0.17 

1.51 
0.85 
0.014 
0.179 
0.1 15 


36.6 

82.00 
1.48 
2.22 

0-37 
16.52 


4-45 

6.38 

13-41 
83.81 

3-77 

1.79 

0.15 

1. 71 

0.71 

0.02 

0.179 

0.127 


10.4 

88.40 

0.69 

2.50 

0.19 

10.91 


7-05 
10.25 
12.03 

75-19 
3-92 
1.56 
2.06 
1.87 

1-73 

0.028 

0-457 
0.109 


** 


27.6 
84.20 
0.84 

I-5I 

0.14 

14.96 


5-05 

6.95 

13,18 

82.37 
3-65 
1.62 
0.49 
1.44 
0.96 
0.063 

0.159 
0.120 


** 


*  Yellow,  sem'soiid,  lecilh.n  odoia-. 

**  Dark  orange,  sem'soiid,  lecithin  odour. 


440  -  Foetal  Athyrosis :  A  Study  of  the  Iodine  Requirement  of  the  Pregnant  Sow.  — 

Smith,  Ennis,  G.  (Montana  Experiment  Station,  University  of  Montana,  Bozeman),  in 
The  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  2,  pp.  215-225,  3  Tables.  Baltimore, 
March,  191 7. 

The  paper  describes  an  investigation  into  hairlessness  and  enlarged 
thyroid  glands,  found,  in  certain  parts  of  Montana,  among  sows,  sheep, 
cattle  and  mares   (i). 

The  author  obtained  the  following  results  experimentally :  — 
An  iodine  deficiency  during  the  gestation  period  causes  a  lack  of  func- 
tion and  hyperplasia  of  the  foetal  thyroid,  causing  arrested  development 
of  the  foelus.  If  more  iodine  were  fed  to  the  pregnant  animals  in  many 
parts  of  the  United  States,  their  young  would  be  more  healthy  and  vigo- 
rous. Foetal  athyrosis  shows  that  there  is  a  direct  relation  between  the  phy- 
siologically active  constituents  of  the  thyroid  and  growth  of  the  epidermal 
appendages.  An  abundant  secretion  of  the  foetal  thyroid  during  the  later 
stages  of  the  intra-uterine  life  is  essential  to  the  normal  development  of 
the  foetus. 


(i)  See  R.  March,  1918,  No.  305.     {Ed.) 
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FEEDS  441  -  The  Availability  of  the  Energy  of  Food  for  Growth.  —  moulton,  c.  r.,  in  The  journal 

■ID  FEEDING  Of  Biolo'^iciil  Chemistry,  Vol.  XXXI,  No.  2,  pp.  389-394,  3  Tables.  Baltimore,  August,  191 7. 

Experiments  on  the  use  of  food  have  been  conducted  at  the  University 
of  Missouri  Agricultural  Experiment  Station,  and  some  data  have  been  ob- 
tained upon  the  relative  amount  of  the  energy  of  the  food  which  may  be 
recovered  in  flesh  gained.  The  animals  used  were  mature  beef  steers, 
2  or  3  years  old,  of  the  Shorthorn  breed ;  they  were  as  alike  in  weight,  pre- 
vious method  of  treatment  and  type  as  is  possible.  The  ration  consisted 
of  5  parts  of  mixed  grain  (8  parts  of  maize  meal  and  i  of  cold-pressed 
linseed  meal)  to  2  of  alfalfa  hay. 

The  digestibility  of  the  ration  was  determined  by  digestion  trials. 
The  cost  of  maintaining  the  animals  at  constant  weight  was  determined 
b}^  extended  maintenance  trials.  After  the  maintenance  trial  steer  18  was 
slaughtered  for  analysis  ;  the  other  2  were  fattened,  steer  48  to  prime  con- 
dition, steer  121  to  a  condition  of  40  to  50  days  under  prime  ;  they  were 
then  slaughtered  and  analysed.  Table  I  shows  the  composition  of  the  gain 
of  weight.  In  calculating  the  thermic  equivalent  of  the  fat  and  protein, 
the  value  of  5.6776  calories  per  gm.  was  used  for  the  protein,  and  9.4889 
for  the  fat.  The  equivalent  metabolizable  energy  for  the  ration  was 
found  by  Armsby's  method  (i)  to  be  3  803  calories  per  kg.  of  digestible 
organic  matter.     The  data  are  given  in  Table  II. 

The  metabolizable  energy  that  ma}^  be  used  for  production  of  flesh  is 
that  amount  over  and  above  the  needs  for  maintenance.  Using  the  average 
weight  of  the  animal  while  on  maintenance  and  the  maintenance  cost  found 
by  trial  for  each,  the  cost  of  maintenance  during  the  full  feed  period  was 
calculated.  The  amounts  of  energy  required  for  maintenance  at  different 
body  Weights  are  proportional  to  the  body  surfaces,  i.  e.,  roughly  to  the 
two-thirds  power  of  the  body  weights.  In  previous  work  (/.  Biol.  Chem., 
1916,  XXIV,  299)  the  author  has  shown  that  the  surface  area  of  a  thin  or 
medium  fleshed  steer  is  more  nearly  proportional  to  the  ^/g  power  of  the 
weight,  while  with  very  fat  steers  the  ^/g  power  should  be  used.  Both  the 
^/g  power  and  the  ^/g  power  were  used  in  the  calculations  (the  latter  is 
used  in  Table  II)  and  a  difference  of  0.25  %  of  the  net  energy  cost  (2)  of 


(i)  See  B.  June,  1915,  No.  625  {Ed.). 

(2)  Food  which  enters  the  animal  body  has  a  certain  amount  of  total  energy,  called  the 
heat  of  combustion.  This  energy  is  different  for  different  feeds.  Of  this  total  energy  the 
animal  loses  part  by  way  of  the  faeces  in  the  undigested  food  residues,  part  by  way  of  the 
urine  in  incompletel}'  oxidized  bodies,  and  part  by  way  of  combustible  bodies  voided.  The 
amoimt  over  and  above  these  losses  is  called  the  metabolizable  energy.  Not  all  of  this  meta- 
bolizable energy  is  available  for  the  use  of  the  animal  body  in  either  maintenance  or  growth. 
There  is  a  loss  due  to  the  work  of  digestion,  mastication,  and  movement  of  the  food  through 
the  digestive  tract.  There  is  also  a  further  loss  due  to  a  stimulated  metabolism  upon  the 
absorption  of  digestible  substances  from  the  alimentary  tract.  There  may  be  a  slightly  greater 
muscular  activity  due  to  the  increased  food  consumed.  All  this  energy  is  converted  into  heat 
and  lost  from  the  body.  What  is  left  of  the  metabolizable  energy  after  these  second  losses 
are  accoimted  for  is  called  the  net,  or  available,  energy.  This  may  be  used  for  production  of 
work,  or  may  be  storedin  the  animal  body  in  the  form  of  protein,  fats  or  other  body  substances" 

(Author) 
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a  pound  of  gain  for  Steer  i8  and  1.5  %  for  Steer  48  was  found.  The  true 
value  would  lie  between  that  given  in  Table  II  and  a  value  smaller  by 
the  above  percentage  amounts.  The  error  could  therefore  be  hardly 
more  than  half  that  shown,  or  about  0.75  %  of  the  total  for  Steer  48.  The 
error  in  the  calculation  of  the  per  cent,  of  available  energy  would  be  about 
double  this  error.  The  error  is  so  small  that  a  more  complex  method  of 
calculation  is  not  required. 

Tabi,e  I.   —  Composition  of  Gain.  Energy  Stored  in  Flesh  Gained. 


Water 
Fat   ...    . 
Nitrogen 
Protein     .    . 
Ash  .    .    .    . 
Phosphorus , 


Steer  121 


Flesh  gained 
(estimated) 


gm. 

Warm  empty  wtight 211  726 

84174 

07  626 

3981 

24879 

4  161 

597 


Energy  in  fat,       calories 
Energy  in  protein       » 
Total  energy  stored     » 


926  359 

141  252 

I  067  611 


Composition 

of  gain 
(estimated) 


Steer  48 


Flesh  gained 
(estimated) 


Composition 

of  gain 
(estimated 


per  cent. 

39.76 

46.11 

1.88 

11-75 

1.97 
0.28 


gm. 

417  900 

123372 
248  246 

5707 
35667 

7084 
I  155 


I      per  cent. 

29.52 
59.40 
1-37 
8.54 
1.70 
0.28 


2355  601 
202  502 

2558  103 


Table  II.   —  Gross  and  Net  Cost  of  Gain. 
Per  Cent  Availability  of  Energy. 


steer  121 


Steer  48 


Length  of  period days 

Weight  at  Ijeginn'ng lb. 

»         »   end » 

•'       gained » 

Grain  eaten   daily » 

Hay         »            »       )) 

Organic  nutrients » 

Digestible  organic   nutrients » 

Metabolizable  energy therms 

Energy  per  lb.  gain >, 

Average    weight  of  animal lb. 

Energy  per  1000  lb.  for  maintenance therms 

Total  energy  for  maintenance     . » 

Energy  above  maintenance » 

Energy  above  maintenance  per  ib.  of  gain     ...  » 

Eiergy  recovered  in  gain » 

Metabolizable  energj'  recovered % 


153 
764 

1  266 
502 

18.34 
7.21 
3  398 

2  267 

3  900 

7-73 
I  oil 

12,14 

1  900 

2  000 

3-98 
I  067.6 
53-39 


567 

842 

I  805 

963 
16.93 
7.01 
II  ^21 
7  860 

13519 

14.03 

1384 
12.73 

8646 

4873 
5.06 

2558.1 

52.49 
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The  results  of  the  calculations,  given  in  Table  II,  show  a  much  higher 
productive  energy  cost  of  each  pound  of  gain  for  the  very  fat  steer  than  for 
the  medium  fat  steer.  Steer  48  gained  about  29  %  more  fat  than  Steer  121  ; 
the  productive  energy  increased  in  about  the  same  proportion  (27  %). 

In  the  tissus  gained  by  these  animals,  one  recovered  53.39  %  of  the 
metabolizable  energ}^  consumed  above  maintenance  and  the  other  recovered 
52.94  %.  Thus  it  is  seen  that  the  energy  saved  was  about  the  same  in  both 
animals.  Since  this  proportion  of  the  energy  is  recovered  it  may  be  said 
that  this  is  a  measure  of  the  availability  and  that  the  metabolizable  energy 
of  the  ration  used  was  52.94  %  available,  or  net. 

Using  the  data  given  by  Armsby  {loc.  cit,)  the  author  has  calculated 
that  54.995  ^o  of  the  metabolizable  energy  was  available,  which  agrees 
very  closely  with  Armsby's  figure  (55  %). 

442 -The  Feeding  of  Young  Chicks  on  Grain  Mixtures  of  High  and  Low  Lysine  Con- 
tent (i).  • —  BUCKNER,  G.  D.,  NoiXAU,  E.  H.  and  Kastle,  J.  11.,  iii  Kentucky  Agrictiliural 
Experiment  Station,  Bulletin  No.  ic)7,  pp.   21,   Tables  IV,  16  Photographs. 
It  has  been  shown  by  Osborne  and  Mendei.  in  an  exhaustive  series 
of  experiments  on  the  feeding  of  albino  rats,  that  lysine  is  primarily  respon- 
sible for  the  stimulation  of  growth.     The  authors  undertook   a  series  of 
experiments  regarding  this  subject  on  feeding  young  chicks  using  grain 
mixtures  containing  a  low  and  high  lysine  content  respectively. 

Experiment  I.  —  Two  lots  of  young  chicks  of  mixed  breed  were  chosen. 
At  the  beginning  of  the  experiment  the  weight  in  Lot  I  (10  chicks)  was 
438  gm.,  or  an  average  of  43.8  gm.  per  chick,  and  in  lyot  II  (9  chicks)  338  gm. 
or  an  average  of  43.1  gm.  per  chick.  The  experiment  lasted  8  weeks  (May 
13  to  July  6,  1915)  and  the  two  lots  were  fed  as  follows  : 

Lot  I.  —  received  a  mash  twice  a  day,  morning  and  evening,  consisting  of  equal  parts  by 
weight  of  finely  ground  wheat,  wheat  bran,  sunflower  seed  and  hemp  seed,  moistened  with 
skim  milk  ;  and  once  a  day  at  noon  they  were  given  a  coarsely  ground  mixture  of  wheat,  hemp- 
seed  and  cracked  maize. 

Lot  IL  — received  30  gm.  of  a  mash  consisting  of  finely  ground  barley,  rice,  hominy  and 
oats,  100  gm.  each  and  56  gm.  of  gluten  flour,  the  mash  being  made  with  protein-free  milk  ; 
at  noon  they  received  from  30  to  50  gm  of  a  mixture  of  equal  parts  of  barley,  rice  and  hominy. 

On  hydrolysis,  these  various  rations  gave  (by  the  Van  Si^yke  method) 
the  following  figures  for  the  lysine  content :  — 


IvOt    I 

I<ot  II 

Mash                           *  Grain   mixture 

1 

I 

Mash                              Grain   mixture 

3- 80  % 

2.23  % 

0.50  'le 

0.79  % 

Resuets.  —  The  chickens  were  weighed  regularly  every  6  days.     At 
the  end  of  the  experiment  5  average  chickens  of  lyot  I  weighed  2  553  gm., 


(i)  See  R.,  February  1918,  No.  186  [Ed.). 
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while  7  in  Lot  II  Weighed  i  195  gm.  The  average  increase  in  weight  was 
thus  98  gm.  for  Lot  I  and  only  15.6  gm.  for  Lot  II.  This  striking  differ- 
ence is  shown  clearly  by  photographs,  which  also  show  the  state  of  de- 
velopment and  feathering.  Further,  the  chickens  of  Lot  I  were  much  more 
active  than  those  of  Lot  II. 

At  the  end  of  the  experiment  (July  6),  the  chickens  of  Lot  II  were  put 
on  the  rations  fed  to  Lot  I.  On  July  13,  the  chickens  of  Lot  II  gained 
in  weight  344  gm.  or  an  increase  in  7  days  of  41.2  gm.  per  chick  (the  pre- 
vious average,  before  exchange  of  the  rations,  was  15.9  gm). 

These  results  show  that  while  the  chickens  of  Lot  I  grew  normally, 
those  of  Lot  II  were  stunted  in  their  growth.  This  difference  in  nutrition 
is  probably  due  to  the  difference  in  the  amount  of  lysine  received  by  the 
2  lots  and  possibly  to  a  difference  in  the  quantity  and  nature  of  the  fats 
in  the  rations.  The  content  in  fats  was  as  follows  :  — 


'          IvOt     I 

IvOt     II 

Mash 

Grain  mixture 

Mash                             Grain  mixture 

1 

13-^8  % 

8.21    % 

i 

1.8  % 

I.O  % 

It  should  be  remembered  that  Osborne  and  Mendei.  and  other  in- 
vestigators have  shown  that  certain  of  the  natural  fats  contain  substances 
which  stimulate  animal  growth  (i).  Such  fats  are  found  in  butter,  cod 
liver  oil,  yolk  of  egg,  etc.  ;  many  grains  and  vegetable  products  probably 
also  contain  growth-promoting  fats.  For  this  reason  it  is  not  safe  to  ex- 
plain the  better  growth  of  Lot  I  by  the  better  quality  of  the  protein  in  the 
food.  It  thus  remains  to  be  determined  whether  the  difference  is  due  to 
differences  in  the  protein  or  fats,  one  or  both.  To  throw  light  on  this  ques- 
tion, the  following  experiment  was  carried   out. 

Experiment  II.  —  Two  lots  of  48  White  Leghorn  chicks.  Lots  III 
and  IV,  were  given  the  same  rations  as  Lots  I  and  II,  save  that  to  the  ra- 
tion given  to  Lot  IV  there  was  added  sufficient  butter  fat  to  bring  up 
the  fat  content  up  to  that  of  the  ration  fed  to  Lot  III  (the  old  Lot  I).  The 
total  weight  of  Lot  III  (12  chicks)  was  488  gm.,or  an  average  of  40.6 gm. 
per  chick.  Lot  IV  weighed  471  gm.,  or  an  average  of  39.25  gm.  per  chick. 
After  8  weeks,  each  chick  of  Lot  III  weighed  on  an  average  395.6  gm., 
while  in  Lot  IV,  each  chick  weighed  ari  average  of  118  gm.  Thus  Lot  III 
showed  an  average  gain  per  chick  of  277.6  gm.  over  the  chicks  of  Lot  IV. 
Differences  in  development,  health,  plumage,  etc.,  were  again  clearly 
marked,  and  although  the  chicks  of  Lot  IV  were  quite  healthy,  their  growth 
was  obviously  stunted. 

At  the  end  of  the  second  experiment  the  rations  were  again  reversed, 
with  striking  results  :  after  3  weeks.  Lot  III  made  a  percentage   gain  ol 


.(i)  See  R.,  February  1918,  No.  182  {Ed. 
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5.1  as  against  28.9  for  Lot  IV.  Within  one  week  after  reversing  the  rations, 
the  external  sexual  characteristics  of  the  chicks  of  Lot  IV  became  no- 
ticeable and  after  the  third  week  were  very  pronounced. 

Conclusion.  —  It  is  evident  that  the  marked  differences  shown  by 
the  two  lots  in  rate  of  gro\^'th  cannot  be  ascribed  to  the  fat  content  of  the 
2  rations,  but  rather  to  differences  in  the  amino-acid  content  of  the  rations, 
and  particularly  to  differences  in  the  lysine  content. 

The  writers  emphasise  the  value  of  feeding  experiments  with  the  chicken 
both  from  a  practical  and  a  scientific  standpoint.  The  financial  returns 
from  a  sound  method  of  feeding  chickens  would  be  enormous.  From  a 
purely  scientific  standpoint  the  young  chicken  is  very  suitable  for  feeding 
experiments  as  it  reaches  maturity  in  so  short  a  time. 

443  -  The  Relative  Value  of  Certain  Proteins  and  Protein  Concentrates  as  Supplements 

to  Maize  Gluten.  —  Osborne,  T.  B.  aud  IVlENDEL,  I,.  B.  with  the  Cooperation  of  Ferry, 
E.  I*,  and  Wakeman,  A.  J.  {I^aboratory  of  the  Connecticut  Agricultural  Exi^eriment 
Station  and  the  Sheffield  lyaboratory  of  Physiological  Chemistry  in  Yale  University,  New 
Ilaveu),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  i,  pp.  69-92,  8  Tables, 
I  Chart.     Ealtimore,  February,  1017. 

The  writers  undertook  to  measure  the  comparative  nutritive  potencies 
of  different  proteins  or  protein  concentrates.  The  experiments  were  made 
with  rats.  With  inadequate  maize  gluten  as  the  basis  of  the  nitrogenous 
part  of  the  ration,  the  following  substances  were  added  to  the  diet :  —  ca- 
sein ;  lactaibumin  ;  edestin  (prepared  by  exti acting  ground  hemp  seed  with 
sodium  chloride,  repeated  solution  and  precipitation  b}^ dilution  and  cooling); 
cottonseed  protein ;  cottonseed  flour  (43.7  %  protein)  ;  milkalbumin  (a 
commercial  product  containing  54.2  %  protein  and  23.8  %  of  ash) ;  beef 
tissue  (made  by  drying  the  residue  left  after  thoroughly  extracting  fresh 
chopped  beef  with  water)  ;  fish  meat  meal  (herrings,  60.5  %  protein)  ; 
maize  germ  cake  (17.5  %  protein)  ;  vegetable  albumin  flour  (a  commercial 
product,  with  74.7  %  protein,  presumably  consisting  of  the  residues  from 
the  manufacture  of  wheat  starch)  ;  brewers'  grains  (45  %  protein)  ;  dis- 
tillers' grains  (29.4  %  protein)  ;  pea  meal  (26.5  %  protein);  peanut  meal 
(after  extraction  of  oil ;  29.4  %  protein).  It  was  found  that  these  food  mix- 
tures, of  approximately  the  same  nitrogen  and  calorific  content,  vary  great- 
ly in  their  efficiency  for  promoting  growth,  in  accordance  with  both  the 
character  and  the  proportion  of  the  protein  supplement  employed.  The 
efficiency  of  these  supplements  presumabty  depends  essentially  on  their  rela- 
tive content  in  lysine  and  tryptophane  ;  for  the  addition  of  these  amino- 
acids,  either  as  such,  or  in  the  form  of  proteins  yielding  them,  renders 
maize  gluten  suitable  for  groui:h. 

Of  the  various  proteins  employed  to  supplement  the  inefficient  maize 
gluten,  lactaibumin  is  by  far  the  most  effective.  Satisfactory  growth  is  ob- 
tained with  smaller  quantities  of  this  protein  than  of  any  of  the  others  re- 
corded. The  brewers'  grains,  distillers'  grains,  and  "  vegetable  albumin 
flour  "  were  the  least  efficient  supplements  used,  presumabty  because  of  their 
low  lysine  content. 

It  is  evident  that  the  small  additions  of  the  more  efficient  proteins  ac- 
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tually  supplement  the  maize  gluten  instead  of  themselves  furnishing  all  the 
protein  used  for  growth,  because  equivalent  amounts  of  these  proteins  alone 
in  a  similar  ration  are  incapable  of  inducing  a  comparable  degree  of  growth. 
Small  amounts  of  a  superior  protein  are  often  quite  as  efficient  for  growth 
as  larger  amounts  of  a  less  adequate  protein. 

444  -  The  Nutriiive  Properties  of  Kafirin.  —  iiogan,  a.  g.  (Department  of  chemistry, 

Kansas  State  Agricultural  Experiment  Station,  Manhattan),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXXIII,  No.  i,  pp.  151-159,  4  Charts.     Baltimore,  January,  1918. 

Johns  and  Brewster  (i)  have  shown  that  most  of  the  nitrogenous 
part  of  kafir  (the  north  American  variety  of  sorghum),  about  67  per  cent,  of 
the  total  protein,  is  soluble  in  alcohol,  and  they  called  this  particular  pro- 
tein "  kafirin  ".  This  protein  contains  55.19  %  of  carbon,  7.36  %  of  hy- 
drogen, 16.44  %  of  nitrogen,  0.60  %  of  sulphur  and  20.41  %  of  oxygen.  It 
contains  the  following  diamino-acids :—  arginine,  1.58  %  ;  lysine,  o.go  %; 
histidine,  i.oo  %  ;  and  tryptophane,  present. 

Because  kafirin  forms  such  a  large  proportion  of  the  protein  of  kafir, 
and  because  of  its  increased  economic  importance  for  growth  in  regions  of 
light  and  insufficient  rainfall,  its  nutritive  properties  were  studied  in  detail. 

A  basal  ration  was  prepared  containing  protein,  protein-free  milk,  but- 
ter, starch,  agar,  and  in  which  kafirin  formed  practically  the  only  source  of 
protein.  This  diet  was  given  to  rats  and  always  resulted  in  nutritive  failure. 
Accordingly  kafirin  was  supplemented  with  other  deficient  proteins,  gliadin 
(10  %  of  the  basal  ration)  and  gelatine  (10  %  of  the  basal  ration)  or  both 
proteins  together  (5  %  of  each).  The  addition  of  gliadin,  for  a  short  time  at 
least,  barely  sufficed  to  maintain  the  live  weight  of  the  animals ;  but  the 
addition  of  gelatine  enabled  them  to  grow  slowly,  while  the  two  pro- 
teins together  produced  more  rapid  growth  than  gelatine  alone.  It  thus 
seems  that  there  are  at  least  two  limiting  factors  in  gliadin  as  a  source  of 
protein;  gelatine  supplies  one  (lysine)  and  gliadin  the  other  (cystine). 

In  further  experiments  the  following  amino-acids  were  added  to  the 

basal  ration  :  —  tyrosine,  cystine,  tryptophane  and  lysine,  either  separately 

or  mixed   individually   with   lysine.    It  was  found  that  the  addition  of 

tryptophane  and  tyrosine  did  not  increase  the  rate  of  growth  of  the  rats  ; 

on  the  contrary,  however,  the  addition  of  lysine  plus  cystine   produced 

marked  increase  of  growth.     The  author  concludes  that  the  limiting  fac- 

1  tors  in  kafirin  are  lysine  and   cystine.      In  addition,   the  data  obtained 

i  show  that  lysine  is  indispensable  for  the  maintenance  of  young  animals. 

I  Osborne  and  Mendel  (1914)  were  of  the  opinion  that  lysine  is  necessary  for 

growth  but  not  for  maintenance,  because  rats  receiving  gliadin  as  the  sole 

1  source  of  protein  in  their  ration  maintained  their  live  weight  unchanged, 

;  but  failed  to  grov^and  because  it  was  then  thought  that  gliadine  contained 

■  no  lysine.     The  method  of  Van  Seyke    showed    that  gliadin  contained 

an  average  of  1.33  %  of  lysine.     Kafirin  contains  0.90  %  of  lysine,  but  it 

seems  that  lysine  is  completely  wanting  in  zein. 


(i)  See  R.,  February  1917,  No.  126.  [Ed.) 
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CATTLE  445  -  The  Influence  of  the  Stage  of  Gestation  on  the  Composition  and  Properties  of 

Milk.  —    Palmkr,  J^.   S.  aud  Eckles,  C.   H.,  in  the  Journal  of  Dairy  Science,  Vol.  I, 
No.  3,  pp.  185-198.  Baltimore,  September,  1917. 

The  question  of  the  influence  which  is  exerted  by  gestation  on  the  com- 
position of  cows'  milk  has  received  practically  no  attention  from  an  experi- 
mental point  of  view.  This  paper  presents  data  bearing  on  this  question 
consisting  in  complete  analyses  of  the  milk  and  milk  fat  throughout  the  en- 
tire lactation  period  of  ten  cows  which  became  pregnant  at  various  stages 
of  their  lactation  period,  of  one  cow  which  was  farrow  and  the  complete 
analyses  of  the  milk  for  three  of  the  ten  cows  throughout  a  subsequent 
lactation  when  they  were  kept  farrow. 

It  is  well  known  that  the  percentage  composition  of  cows'  milk  and 
the  constitution  of  the  milk  fat,  as  shown  by  phj'-sical  and  chemical 
constants,  undergo  certain  definite  changes  as  the  stage  of  lactation  progres- 
ses. These  changes  are  usually  particularly  marked  at  the  close  of  lac- 
tation. Since  under  normal  conditions,  nearly  all  cows  are  bred  at  some 
stage  of  their  lactation  period,  it  is  difficult  to  determine  how  much  the  fact 
of  pregnane}"  or  the  stage  of  gestation  contribute  to  these  changes  in  the 
composition  of  the  milk  and  milk  fat. 

The  completeness  of  the  data  for  the  lactation  periods  of  the  experi- 
mental animals  has  made  it  possible  to  compare  the  composition  of  the  milk 
and  the  milk  fat  at  any  stage  of  lactation  with  the  average  composition  for 
the  entire  period.  Inasmuch  as  the  date  of  breeding  of  the  animals  occurred 
at  different  stages  of  lactation  for  each  of  the  animals  it  has  been  possible 
to  ascertain  at  what  stage  of  lactation  the  composition  of  the  milk  and  milk 
fat  for  each  animal  showed  permanent  changes  from  the  average,  and  to 
note,  at  the  same  time,  at  what  stage  of  gestation  these  changes  took  place. 
It  seemed  probable  that  there  should  be  some  uniformity  among  the  dif- 
ferent animals  with  regard  to  the  stage  of  duration  of  the  factor  contri- 
buting the  strongest  influence  upon  the  composition  of  the  milk.  Tabula-  - 
tion  of  the  results  from  this  standpoint  revealed  the  fact,  that  perman- 
ent changes  from  the  average  composition  of  the  fat  occurred  several 
weeks  sooner,  on  the  average,  than  similar  changes  in  the  percentage  com- 
position of  the  milk. 

An  examination  of  the  data  on  the  average  composition  of  the  milk 
for  the  entire  lactation  period  in  comparison  with  the  composition  of  the 
seven-day  composite  which  showed  the  first  permanent  change  from  the 
average,  and  the  stages  of  lactation  and  gestation  when  this  change  occur- 
red, shows  a  close  relation  existing  between  a  change  in  the  percentage  com- 
position of  the  milk  and  the  stage  of  the  lactation  period,  particularly  with 
respect  to  the  relative  stage  of  lactation.  -  ;|l 

The  data  fail  to  reveal,  however,  that  the  changes  in- the  composition 
of  the  milk  bore  any  constant  relation  to  the  stage  of  gestation.  Similar 
results  are  obtained  on  examination  of  similar  data  for  the  physical  and  chemi- 
cal constants  of  the  milk  fat.  Although  the  relations  between  the  changes 
in  the  constitution  of  the  milk  fat  and  the  stage  of  lactation  is  much  less  con- 
stant, the  same  result  holds  true  with  respect  to  the  relation  to  the  stage  of 


II. 


[445] 


CATiXE  —  PIGS  479 


gestation.     It  would  appear  that  some  other  factor  may  have  been  partly    , 
responsible  for  the  changes  in  the  composition  of  the  milk  fat. 

Still  more  substantial  evidence  in  regard  to  the  influence  of  the  stage 
of  gestation  on  the  composition  of  milk  is  furnished  by  a  comparison  of  the 
composition  on  corresponding  days  of  two  lactation  periods  of  the  same  cow, 
during  one  period  of  which  she  is  pregnant  and  the  other  farrow. 

An  examination  of  the  data  available  for  three  of  the  cows  shows  that 
the  same  shrinkage  in  milk  flow  and  the  same  changes  in  the  composition  of 
the  milk  occurred  at  the  end  of  the  farrow  lactation  as  took  place  at  the 
end  of  the  pregnant  lactation,  but  at  a  somewhat  later  stage. 

The  conclusion  drawn  from  the  data  presented  in  this  paper  is  that  ges- 
tation does  not  exert  any  direct  effect  upon  the  composition  and  properties 
of  cows'  milk,  but  that  gestation  may  affect  the  composition  indirectly  by 
hastening  the  close  of  lactation,  which  is  the  important  factor  involved  in 
the  changes  in  the  composition  of  milk  as  lactation  advances.  The  charac- 
teristics of  the  milk  as  the  end  of  the  lactation  approaches  are  liigh  concen- 
tration of  protein  and  fat,  and  frequently  a  lower  concentration  of  lactose. 
The  fat  of  cows'  milk  is  characterized  by  great  depression  of  the  saponifi- 
cation value  and  Reichert-Meissl  number,  and  great  increase  in  iodine  value 
and  melting  point  .  In  addition,  data  which  have  not  yet  been  published  are 
presented  on  the  influence  which  gestation  exerts  upon  the  composition  of 
human  milk,  indicating  that  under  normal  conditions  gestation  exerts  no 
influence  on  the  composition  of  mother's  milk  and  that  the  marked  decrease 
in  the"  percentage  of  all  the  solid  constituents  of  the  milk  reported  by  an- 
other investigator  as  accompanying  gestation  in  the  case  of  human  milk 
w^as  not  confirmed. 

446  -  The  Effect  of  Pepsin  Whey  on  Calves.  —  McInnis,  1,.  T.,in  The  Agricultural  Gazette 
of  New  South  Wales,  Vol.  XXVIII,  Pt.  12,  p.  850.  Sydney,  December  3,    1917. 

Since  pepsin  has  been  used  instead  of  rennet  in  the  cheese  factories  of 
New  South  Wales,  a  breeder  who  had  lost  calves  attributed  their  death  to 
the  use  of  pepsin  whey  as  a  food.  For  this  reason  the  Department  of  Agri- 
culture undertook  an  investigation  to  see  whether  there  was  any  ground  for 
this  hypothesis.  It  was  found  that  pepsin  whey  obtained  from  various 
cheese  factories  is  often  fed  to  calves  without  any  ill  eft'ects,  and  is  complete- 
ly satisfactory  in  all  respects,  provided  it  is  heated  to  at  least  160°  F.  be- 
fore use. 

447  -  Swine   Management  in  U.   S.    A.  —  Rommel,  G.  M.   and  Ashbrook,   F.   G.,  in  iiGS 
/      Farmers'  Bulletin  874,  U.  S.  Department  of  Agriculture,   pp.    1-38.   Washington,  D.  C, 

•September,  191 7. 

This  bitlletin  deals  with  the  various  phases  of  swine  production  from  a 

[  practical  point  of  view,  namely  :  feeding,  breeding  and  management. 

11  Some  interesting  data  concerning  weights  of  pigs  at  given  ages  aie  here 

{  reproduced. 

j  Table  I  shows  statistics  based  on  information  obtained  from  12  practi- 

cal breeders,  asked  to  state  the  weights  of  their  own  pigs  at  given  ages,  and 
at  the  same  time  to  name  the  weights  which  they  considered  pigs  ought 
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to  weigh  at  these  ages  ;  the  aim  being  to  estabHsh  a  weight  standard  for 
swine  raisers  to  work  up  to.  The  same  table  also  shows  the  average 
weights  of  121  pigs  bred  and  fattened  at  the  Bureau  of  Animal  Industrj^  Ex- 
perimental Farm  at  Beltsville,  Maryland.  The  latter  weights  are  shown  more 
in  detail  m  figure  i,  and  it  will  be  observed  that  the}^  terminate  at  8  months, 
when  the  animals  were  marketed. 

Tabi^k  I.  —  Comparison  of  pig  weights  at  various  ages. 


Class 


Breeders'  pigs 

Experimental  Farm  pigs 
Breeders'  standard    .    • 


Average  weights  (in  lbs)  at 


3  months        6  months        9  months    '    12  months 

I  i  ; 


41 
63 


120 
140 
i;6 


191 

235(')| 
2^3 


267 


347 


(i)  Weight  at  8  montlis,  when  marketed. 


Figure  I. 


Average  weekly  weights  0/121  hogs  at  Bureau  of  Animal  Industry 
Experimental  Farm,  Beltsville,  Md. 
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The  abscissae  represent  the  number  of  weeks  (i  to  34)  since  birth  (o). 
The  ordinates  represent  the  live  weights  in  lb. 

poDLTRY  448  -  Blood  Fat  in  Domestic  Fowls  in  Relation  to  Egg  Production.  —  Warner,  d.  e. 

andEDMOND,  H.  D.,  in  the  Journal  of  Biological  Chemistry,   Vol.   XXXI,  No.  2,  pp.  281- 
294,  10  Tables.   Baltimore,  August,  1917- 

The  work  described  was  carried  out  at  the  Poultrj^  and  Chemical 
lyaboratories  of  the  Storrs  Agricultural  Experiment  Station,  Connecticut. 

The  natural  colour  of  the  body  fat  of  most  hens  and  the  fat  in  egg  yolk  is 
yellow.  This  colour  is  due  to  a  pigment  of  the  xanthophyll  group  together 
with  very  little  of  a  pigment  isolated  in  crystalline  form  by  W11.LSTATTER 
and  EsCHER  and  proved  by  Pai<mer  to  be  identical  with  plant  xanthophyll. 
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The  disappearance  of  this  colour  from  the  external  parts  of  the  hen's  body 
led  the  authors  to  undertake  this  investigation.  There  is  in  the  hen  a  cor- 
relation between  egg  laying  activity  and  yellow  pigment.  Blakeslee  and 
Warner  have  shown  that  when  the  yellow  in  the  ear-lobes  did  not  exceed 
20  %  in  a  given  group  of  hens  the  percentage  of  birds  laying  was  high ;  the 
second  percentage  decreased  as  the  first  increased.  They  concluded  that 
"  the  laying  removed  the  yellow  pigment  from  the  body  for  the  production 
of  eggs  more  rapidly  than  it  could  be  replaced  by  the  normal  metabolism  ". 
This  led  the  authors  to  believe  that,  if  the  yellow  pigment  present  in  the 
hen's  body  before  laying  is  transferred  to  the  egg  yolk,  the  body  fat  contain- 
ing the  yellow  pigment  would,  in  a  like  manner,  pass  in  the  blood  from  the 
body  to  the  egg  yolk.  (It  should  be  noted  that,  in  this  paper,  by  "  fat "  is 
meant  the  total  ether  extract  composed  chiefly  of  fats  and  cholesterol). 

If  this  be  so  a  hen  which  lays  heavily  should  have  blood  much  richer 
in  fat  than  a  hen  which  does  not  lay.  The  authors,  therefore,  studied  the 
relationship  of  blood  fat  in  f ow4s  to  :  —  i)  egg  production  ;  2)  the  presence 
of  food  in  the  alimentary  tract ;  3)  the  colour  of  legs,  etc, ;  4)  sex.  Warner 
had  shown  previously  that  the  average  amount  of  fat  found  in  high  produc- 
ing and  in  laying  hens  is  1.426  %,  and  in  low  producing  hens  0.886  %. 
The  results  were  considered  to  justify  further  study.  In  October,  1916,  the 
authors  commenced  their  work  with  12  cockerels  and  82  White  IvCghorn 
hens.  The  hens  had  just  completed  their  ist  or  3rd  year  of  lajdng,  and  among 
them  were  birds  with  high,  medium,  and  low  records. 

The  egg  producing  records  cover  a  period  f  rom  November  i  to  the  fol- 
lowing October  31.  Blood  samples  were  takenfrom  October  28  to  Novem- 
ber 3,  igi6.     The  results  obtained  were  as  follows  :  — 

There  is  little  or  no  correlation  between  the  amount  of  fat  in  the  hen's 
blood  and  its  annual  egg  yield,  but  the  blood  of  a  hen  laying  at  the  time  the 
sample  is  taken  is  much  richer  in  fat  than  that  of  a  hen  which  is  not  laying. 

The  average  percentage  of  fat  in  the  70  hens  which  had  just  completed 
their  first  j^^ear  of  laying  was  0.407;  for  the  twelve  i  V2  Y^^^  old  cockerels 
it  was  0.176.  These  data  show  that  it  is  improbable  that  high  producing 
hens  can  be  selected  merely  by  sampling  their  blood  and  determining  its 
fat  content  unless  account  is  taken  of  whether  or  not  the  hen  is  laying  at 
the  time  of  sampling,  and  also  of  the  season.  A  16  hour  fast  did  not  seem 
'  to  decrease  the  fat  content  of  the  blood  of  fowls. 

There  is  a  close  relation  between  the  colour  of  the  beak,  legs,  and  vent 
and  the  percentage  of  fat  in  the  blood.  The  birds  with  pale  legs,  beaks  and 
ani,  had  a  high  percentage  of  fat  in  their  blood  and  a  high  average  egg  pro- 
duction, and  vice  versa.  This  shows  that  birds  which  are  not  laying  store 
fat  in  the  body  cells  and,  consequently,  their  beaks,  legs,  and  ani  become 
yellow,  the  natural  colour  for  all  American  breeds  and  IvCghorns. 

The  average  percentage  »f  fat  in  the  blood  of  the  3  year  old  hens  was 
much  lower  than  that  of  the  i  year  old  birds.  The  percentage  of  fat  in 
the  blood  of  the  male  birds  was  more  constant  than  that  of  the  i  year  old 
hens.  There  seems  little  difference  between  the  percentage  of  fat  in  the 
blood  of  male  birds  and  in  that  of  hens  which  are  not  la3dng. 
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The  principal  reason  why  the  blood  of  laying  hens  is  much  richer  in 
fat  than  those  which  are  not  laying  seems  to  be  that  the  fat  stored  in  the 
body  tissues  is  taken  up  by  the  blood  and  carried  to  the  egg  yolk. 

SERICULTURE  449  -  Secood  Repoft  on  the  Experiments  carried  out  at  Pusa  to  Improve  the  Mul- 
berry Silk  Industry  (i).  — De,  M.  N.  (Sericullural  Ass'staut,  Research  Institute,  I'usa), 
in  Agricultural  Research  Institute,  Pusa,  Bulletin  No.  74,  pp.  27.  Tables  12.   Calcutta,   191 7 

Crossing.  —  Multivoltine  races  were  crossed  with  univoltine  races  to 
see  whether  a  multivoltine  hybrid  race  which  will  yield  better  cocoons  than 
pure  multivoltine  races,  can  be  established.  Some  success  was  attained; 
multivoltine  crosses  thus  obtained  gave  better  ^delds  than  the  pure  mul- 
tivoltine races  usually  reared  in  Bengal,  Assam  and  Mysore.  It  seems 
that  it  will  not  be  possible  to  get  all  the  layings  multivoltine  from  a  hybrid 
race  ;  a  few  eggs  from  each  la3dng  turn  univoltine  but  they  should  be 
destroyed.  The  loss  of  these  eggs  can  be  ignored  considering  the  advant- 
ages gained. 

It  was  found  that,  in  the  case  of  a  hybrid  race,  if  all  the  yellow  cocoons 
were  eliminated  from  each  generation,  it  is  easy  to  get  all  white  cocoons ; 
but  it  is  difficult  to  get  all  yellow  cocoons  after  many  generations  if  white 
ones  are  eliminated. 

The  following  crosses  were  made  :  —  (Nistari  X  French)  x  Mysore  ; 
Nistari  X  (Japanese-Italian)  ;  Assam  X  Nistari ;  Assam  X  Chotopolu ; 
Nistari   x   Chotopolu  ;  etc.  '^ 

Use  of  Stimui^ants.  —  M.  Kawahito,  the  Director  of  Aichikew  Seri- 
culture Experimental  Station,  Japan,  has  been  reported  to  get  an  improve- 
ment in  the  cocoons  of  univoltine  races  by  immersing  the  eggs  in  dilute 
hydrochloric  acid.  A  similar  experiment  was  carried  out  by  the  author 
with  a  multivoltine  race,  but  better  eggs  were  not  obtained  by  treatment 
•  with  dilute  hydrochloric  acid. 

Effect  of  Feeding.  —  The  yield  of  silk  can  be  increased  by  increasing, 
the  number  of  feedings,  but  the  advantage  obtained  is  not  proportionate  to 
the  extra  trouble  and  cost  required  for  the  purpose.  An  experiment  was 
undertaken  to  find  out  which  variet}^  of  mulberry  gives  the  most  satisfac- 
tory result  in  the  yield  and  other  qualities  of  silk  and  the  percentage  of 
disease  in  the  mother  moths.  The  best  varieties  were  found  to  be  Morns 
alba  var.  japonica  and  M.  alba  var.  philippensis  (both  for  univoltine  and 
multivoltine  races)  and  then  M.  indica.  The  leaves  of  the  variety  italica 
are  very  big  and  hard  and  not  suitable  for  feeding  the  larvae.  The  Ben- 
gal bush  variety  would  probably  give  better  results  if  it  were  allowed  to 
grow  into  a  big  tree.  All  races  yield  more  silk  if  fed  with  suitable  mul- 
berry tree  leaves  than  when  fed  with  bush  leaves.  Tree  mulberry  should 
be  introduced  in  addition  to  bush. 

Resistance  to  Disease.  —  a)  Pebrine :  In  a  previous  report  the 
author  has  shown  that,  in  a  climate  like  tha-f  of  Pusa,  univoltine  races  are 
more  susceptible  to  pebrine  than  multivoltine  ones.     The  disease  appears 


(i)  For  the  summary  of  the  iirst  report,  see  B.  1915,  No.  1071  {Ed.). 
448-449] 


SURICUr^TURE  —  OTHER  LIVE  STOCK  483 

more  in  May  to  October  than  in  September  to  April.  The  more  pebrinized 
layings  are  reared  with  healthy  la3dngs  the  less  the  number  of  cocoons  are 
obtained  from  a  rearing.  The  percentage  of  diseased  moths  is  more  or  less 
in  proportion  to  the  pebrinized  la3dngs  reared  with  healthy  layings.  Good 
crops  and  healthy  layings  can  be  obtained  from  a  pebrinized  laying  if  the 
worms  are  carefiilly  attended  to  and  if  the  temperature  and  moisture-con- 
tent of  the  air  are  suitable  for  the  healthy  growth  of  the  larvae.  Bad 
crops  and  pebrinized  layings  are  obtained  from  a  healthy  laying  if  the  tem- 
perature and  moisture-content  are  high  and  if  the  worms  are  not  properly 
looked  after. 

b)  Flacherie.  —  Many  moths  are  attacked  with  flacherie  during  the 
rainy  season  when  the  temperature  and  moisture-content  are  high.  It 
was  found  that  eggs  laid  by  moths  attacked  by  flacherie,  can  be  safely 
kept  for  industrial  purposes  though  in  some  cases  the  cocoons  are  a  little 
inferior  to  those  obtained  from  eggs  laid  by  healthy  moths. 

Hibernation.  —  Univoltine  eggs  should  be  hibernated  for  about 
4  or  5  months  at  about  35°  to  45°  F.  The  author  undertook  an  experiment 
to  find  out  whether  it  is  possible  to  shorten  the  duration  of  cold  storage  by 
increasing  the  intensity  of  cold  and  to  study  the  effect  of  intensive  cold  on 
the  embryos.  The  results  showed  that  the  duration  of  cold  storage  can  be 
shortened  by  the  action  of  intense  cold,  but  that  the  eggs  hatch  quite  un- 
satisfactoril3\ 

As  regards  the  indigenous  races  the  author  indicates  the  Mysore  race 
;  as  being  the  best  for  yield  of  silk.  The  Nistari  race  should  be  reared  in 
;  April  or  May,  the  Mysore  race  and  hybrid  races  from  July  to  October  and 
;  univoltine  races  from  October  to  March.  Of  all  the  tinivoltine  races,  Chi- 
I  nese  and  Japanese  races  thrive  best  in  a  climate  like  that  of  Pusa  but  their 
I  yield  of  silk  is  inferior  to  those  of  France  and  Italy.  The  cross-breds  be- 
[  tween  Boropolu  and  foreign  univoltine  races  should  be  reared  in  those 
j  places  where  imported  foreign  races  do  not  thrive  well. 

J50  -  Frash-Water  Mussels :  Their  Exploitation  and  Artificial  Propagation  in  the       othkr  ltto 

Rivers  of  the   United  States.  —  R.\veret-Wattel,  R.,  in  the  Bulletin  de  la  Societe  stock 

I  Ka'ionale  d'Acclimatation   de   France,   Year  I^XIV,   No.  11,   pp.  427-438,  6  Fig.  Paris, 

[         November,  191 7. 

I         In  the  inland  waters   of  America,  there    are    hundreds  of  species  of 
I  fresh  water  mussels  (family  Uuionidae)  many  of  which  produce  pearls  much 
;  used  in  jewelr}^ ;  for  this  reason,  they  are  considerablj'  exploited  in  the  United 
.States.     The  shells  are  used  for  making  mother-of-pearl  buttons.     The  spe- 
cies most  in  demand  are  Quadrula  ebena,   Lampilis  anodontoides,  L.  rectus, 
L.  fallaciosus,  L.  ligamentinus,  Tritigonia  verrucosa,  Plagiala  securis  and 
Symphynota  oomplanata. 

For  various    reasons,  especially  over-fishing,  the  mussels   have  been 

greatly  reduced  in  numbers,  so  much  so  that  various   measures   have  been 

proposed  to  remedy  such  a  state  of  affairs.     As  these  measures  do  not  ap- 

paar  to  suffice,  the  breeding  of  fresh  water  mussels  is  being   considered. 

As  these  molluscs  pass  the  greater  part  of  their  larval  live  on  fish  (par- 
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ticularly  on  the  gills),  the  latter  will  be  of  great  importance  in  rearing  the    ] 
mussels. 

Researches  are  in  progress  concerning  the  food  and  other  needs  of  the 
fresh- water  mussels,  when,  having  left  their  hosts,  they  begin  to  assume 
adult  characters. 
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45 1  -  The  Encouragement  of  Mechanical  Cultivation  in  France.  —  Femiie  d' informations 

du  Ministere  de  V Agriculture,  Year  XXII,  No.  52,  pp.  1-2.     Paris,  October  16,  1917. 

The  French  Minister  of  Agriculture  has  published  an  order  dated 
October  8,  1917,  containing  the  following  provisions  :  — 

Agricultural  groupings  of  at  least  7  members,  departments,  boroughs, 
may  receive  State  grants  for  the  purchase  of  machines  for  mechanical  culti- 
vation, provided  that  the^^  undertake  to  use  the  machines  themselves  and 
to  prepare  for  and  sow  cereals  with  a  minimum  per  machine  of  an  acreage 
to  be  fixed  in  each  case,  according  to  the  capacity  of  the  machine  and  the  .. 
nature  of  the  soil.  When  the  machines  acquired  by  the  above-mentioned  i| 
groups  consist  of  a  set  of  at  least  5  tractors  and  material  for  steam  or  electric 
ploughing,  the  subvention  (acquisition  of  material  and  advances  for  the 
cost  of  cultivation)  may  amount  to  50  %  of  the  cost  of  the  machines.  In 
the  contrary  case,  the  subvention  may  not  exceed  /4  or  %  of  the  cost 
of  the  machines,  according  to  whether  the  applicant  will  have  recourse  or 
not  to  an  agricultural  credit  bank.  In  regions  that  have  suffered  through 
the  war,  the  maxima  may  be,  raised  respectively  to  %  or  ^  of  the  price 
of  the  machines. 

Applications  for  subventions  must  be  made  to  the  Minister  of  agricul- 
ture through  the  prefect  of  the  department.  They  will  be  accompanied 
with  the  opinion  of  the  prefect  and  the  following  information  obtained  or 
verified  by  the  director  of  agriculture  :  —  the  t3'pe  and  price  of  machine  ; 
the  rules  relating  to  the  conditions  under  which  the^machine  is  to  be  used  ; 
a  provisional  estimate  for  the  undertaking ;  a  report  on  the  geological,  topo- 
graphical and  agrogeological  conditions  of  the  region  where  the  machine 
is  to  work  ;  the  area  to  be  worked  ;  the  engagement  provided  for  ;  the  rules 
of  the  syndicate  for  the  agricultural  associations,  with  the  number  of  members 
and  the  funds  available  indicated,  the  bases  of  the  division  of  common  expen- 
ses and  charges  between  them;  the  extract  of  the  resolution  of  the  general 
or  municipal  council  for  the  departments  and  boroughs ;  and,  finally,  proof 
that  the  applicants  have  suffered  from  the  invasion. 

452  -  Mechanical  Cultivation  Tests  at  Rabat,  Mcrosco,  in  1917.  —  dess.\isaix,  r.,  in 

the  Journal  d'  Agriculture  pratique,  Year  LXXXII,  No.  3,  p.  53.     Paris,  February  7,  icjrS. 

The  Automobile  Club  of  Morocco  has  carried  out  tests  of  mechanical 
cultivators  at  Oulja  de  Rabat  from  September  26  to  29,  1917.  Five 
machines  took  part,  the  trials  being  carried  out  on  compact  soils  greatly 
hardened  by  drought. 
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The  results  of  these  trials  are  given  in  the  appended  table. 


Machines 


H.  P. 


Depth  of  work,' I  Area  ploughed  !_ 
inches  ■         per  hour        j 


Fuel  used  per  acre 


Paraffin 


Petrol 


sq.  feet 


gallons 


gallons 


Amanco    .    .    . 

Bull 

Ford ...    .    . 

Titan 

Moline  .    .    .    .  ' 


24 

20 

14 

20 
12 


6—7 

2S  192 

6-7 

23  336 

breaking-up 

— 

Stu'oble 

5—7 

23  5^'2 

breaklng-up 

stu'>ble 

2.59 

0.22 

2.96 

1-52 

3.22 

3-12 

0.13 

• 

3-18 

Notes  are  given  below  as  regard  the  ploughs,  the  quality  of  work, 
the  best  average  speed  in  relation  to  the  area  worked  per  hour  and  the  width 
of  work. 

Amanco  :  4-furrow,  automatic-lifting  plough  ;  width  of  work,  40  in. ;  very  even  work  ; 
average  working  speed,  8186  ft.  per  hour. 

Bull  :  3-furrow,  automatic-lifting  plough,  width  of  work.  40  in. ;  good  work ;  average 
working  speed,  6775  ft.  per  hour. 

Ford:  2-furrow  plough,  not  self-lifting;  width  of  work,  27  in. ;  breaks  up  stubble  fairly 
well.  The  area  worked  per  hour  and  the  average  speed  were  not  determined.  The  Ford 
machine  consists  of  the  ordinary  frame  with  a  14  HP.  motor  converted  into  a  tractor. 

Titan:  3-furrow,  automatic-lifting  plough, width  of  work,  35  in.;  very  good  work; 
average  working  speed,  7992  ft.  per  hour. 

Moline  :  2-furrow  plough;  width  of  work, 2 7  in.  The  area  worked  per  hour  and  the 
average  speed  were  not  determined ;  the  fuel- consumption  indicated  in  the  table  is 
approximate. 

The  area  ploughed  per  hour  and  the  fuel-consumption  per  acre  agree 
very  well  with  the  results  obtained  with  the  same  machines  in  the  trial  at 
Noisy-le-Grand,  France,  in  1917  (i). 

453  -  The  Application  of  Electricity  to  Agriculture  in  France.  —  dabat,  in  Comptes 

Rendus  des  Sdances  de  I'Academie  d' Agriculture  de  France,   Vol.    Ill,  No.    41,  pp.  1138- 

1155.  Paris,  December  26,  1918. 

The  author  considers  the  present  importance  of  the  various  uses  to 
which  electricity  may  be  put  in  agriculture,  and  suggests  ways  of  develop- 
ing the  extended  use  of  electricity  on  farms. 

Manual  labour,  now  of  increasing  scarcity,  shoul  be  partly  replaced  by 
machiner^^  Great  progress  has  been  made  by  using  internal  combustion, 
gas  and  steam  engines.  Electricity,  though  already  used  in  agriculture,  is 
not  employed  as  much  as  it  ought.  Electric  motors  have  many  advantages 
over  internal  combustion  engines,  which  are  much  more  generally  used  in 


(i)  St;e  R.,   November  1917,  No.  1031  and  R.   Januarv  1918,  No.  8r.  {Ed. 
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agriculture  and  they  are  cheaper.  However,  for  mechauical  ploughing  the 
electric  motor  is  superior  to  the  steam  engine.  But  in  spite  of  its  qualities, 
the  electric  motor  may  be  less  economical.  If  certain  uses  of  energy  could 
support  the  present  sale  prices,  for  many  others  (motorculture,  threshing  ce- 
reals) the  price  of  15  to  20  centimes  the  kw-hour  should  not  be  passed.  For 
irrigation  and  drainage  works,  the  tariff  would  have  to  be  lower,  according 
to  the  lift  required.  To  lower  the  sale  price,  the  height  of  which  results  from 
the  small  and  discontinuous  demand  for  farm  use,  farmers  should  unite  in 
groups  comprising  enough  members  to  represent  current  and  number  of 
working  hours  of  importance.  On  the  other  hand,  the  State  should  intervene 
and  use  all  possible  means  to  obtain  low  tariffs  foriarmers.  The  energy 
being  supplied  at  rates  suiting  the  farmers,  they  should  remove  the  obstacles 
formed  by  certain  methods  of  farming  so  as  to  derive  the  greatest  benefit 
from  the  use  of  elctricity. 

The  foundation  of  hydroelectric  works  constitutes  one  of  the  most  im- 
portant factors  in  lowering  the  cost  of  electric  energj^  France  has,  in  its 
watercourses,  an  enormous  quantity  of  latent  energy,  estimated  statistic- 
ally at  from  4  to  5  million  HP.  at  low- water  and  9  to  10  million  at  an 
average  level ;  while  the  total  nominal  HP.  of  steam  engines  in  France 
amounts  to  15  million  HP.  It  follows  that  the  coal  beds  decrease  every 
year  while  the  water-power  remains  unchanged. 

The  adaption  of  watercourses  for  the  production  of  electricity  only 
dates  back  some  twenty  years.  Before  the  war  the  total  water  power  in 
use  amounted  to  620  000  HP.,  of  which  380  000  HP.  were  distributed,  the 
rest  being  utilised  on  the  spot.  Since  1914,  the  total  water  power, 
employed  or  about  to  be  employed,  has  increased  by  400  000  HP, 

The  author  quotes  various  technical,  administrative  or  legislative  meas- 
ures taken  by  the  Minister  of  Agriculture  to  develop  the  utilisation  of 
"white  coal". 

From  the  technical  point  of  view,  the  work  of  the  "  Services  des 
Grandes  Forces  hydrauliques  ',  often  praised  by  both  French  and  foreign 
scientists  and  engineers,  will  eliminate  the  necessity  for  private  individuals 
of  long  and  costly  study  regarding  the  exploitation  of  watercourses. 

Regarding  administration  and  legislation,  the  Minister  of  Agriculture 
has  drawn  up  rules  for  Communes  when  about  to  transfer  their  water 
rights  and  he  has  put  forward  several  bills  attempting  to  remove  the  hind- 
rance caused  by  the  present  legislation  to  the  industrial  use*)f  watercourses. 
To  obtain  reduced  tariffs  for  agricultural  work,  he  has  obtained  that  the 
principle  of  reduced  tariffs  in  favour  of  S3^ndicates  should  be  inserted  in  the 
contracts.  The  obligation  of  furnishing  current  at  low  prices  is  also  pro- 
vided for  in  various  concessions  for  works  on  rivers  of  the  public  land  con- 
ceded by  the  Minister  of  Public  Works.  The  text  of  a  recent  bill  regarding 
all  the  categories  of  wateyconrses  not  only  gives  concessions  to  syndicates,  but 
also  to  agricultural  groupings  of  any  kind.  The  bill  contains  clauses 
requiring  industrial  concession-holders  to  provide  reser\^es  of  water  and 
current  for  agriculture  and  accords  reduced  tariffs  to  all  agricultural  group- 
ings of  general  interest. 
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The  Minister  of  Agriculture  also  helps  to  organise  cooperative  societies 
for  the  generation  and  distribution  of  energy.  The  State,  in  this  case,  has 
helped  financially  as  well  as  providing  for  the  collaboration  of  the  technical 
experts  of  the  Service  for  agricultural  improvements.  The  Minister  has 
also  profited  from  the  establishment  of  works  founded  since  the  war  to 
intensify  the  production  of  chemical  fertilisers.  To  this  end,  some  contracts 
require  that,  for  a  certain  period  of  years  after  peace  has  been  declared, 
considerable  amounts  of  energy  shall  be  provided  for  the  manufacture  of 
calcium  carbide  and  cyanamide. 

For  some  years,  the  electrical  distribution  societies  have  completely 
neglected  to  obtain  the  custom  of  farmers.  But  they  have  finall}'-  realised 
that  if,  when  commercing  work,  they  were  justified  in  seeking  more  paying 
customers  (lighting,  transport,  industry),  it  would  have  been  better  man- 
agement to  seek  other  outlets,  such  as  agriculture,  which,  by  means  of  lowered 
tariffs,  would  consume  that  surplus  energy  which  is  often  to  difficult  to 
utilise.  Accordingly  the  distributors  have  decided  to  do  propaganda  work  to 
interest  farmers  in  the  uses  of  electricity  in  agriculture.  The  electrical 
exhibition  at  Marseilles  (1908),  the  international  electrocultural  congress  at 
Rheims  (1912),  the  general  agricultural  competition  of  1913,  have  greatly 
contributed  to  a  more  widely  diffused  knowledge  of  the  application  of 
electricity  to  agriculture.  Some  distributing  societies  addressed  the  farm- 
ers directly.  For  example,  the  Motive  Power  Society  of  Refrain,  at 
Montbeliard,  should  be  mentioned,  as  it  has  installed  electricity  in  several 
agricultural  villages,  under  the  stipulation  that  if  the  consumers  were  not 
satisfied,  the  current  would  be  withdrawn  and  no  charges  made.  In  every 
case  the  installation  has  been  retained. 

The  author  thinks  that  the  State  should  encourage  these  societies  to 
continue  in  this  way,  by  helping  to  form  agricultural  associations  for  using 
energy  in  common.  In  this  Way,  not  only  "would  the  total  energy  required 
by  farmers  increase,  but  the  hours  of  current  consumption  would  be  greater 
owing  to  circulation  established  between  the  associations.  Whilst  distri- 
buting energy  among  the  consumers  to  as  to  reduce  variations  of  load  while 
increasing  its  duration,  thus  playing  a  similar  part  to  the  syndical  associa- 
tions for  the  distribution  of  irrigation  water,  the  association  would  reduce 
the  concession-holders'  expenses  and  assist  development.  If  new  lines 
have  to  be  installed  to  supply  the  agricultural  consumers,  the  association 
will  help  to  equalise  the  charge  on  the  capital  invested  by  dividing  it  among 
a  large  number  of  consumers.  The  association  has  also  the  advantage  of 
bu3dng  the  more  expensive  apparatus  to  be  used  in  turn  by  the  members. 

The  author  shows  that  the  State  rather  than  distribution  societies 
should  found  these  associations.  The  distributors  might  hesitate  on  account 
of  the  time  and  capital  required  and  become  discouraged  by  the  set-backs 
always  produced  by  attempts  to  unite  agriculturists.  The  State  has  more 
powerful  means  of  action  and  it  should  intervene  all  the  jnore,  seeing  that 
these  collective  organs  would  not  only  be  useful  for  furnishing  energy, 
but  would  enable  all  sorts  of  agricultural  improvements  to  be  carried  out : 
threshing  in  common,  co-operative  dairies,  distilleries,  etc. 
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The  author  also  points  out  the  value  of  State  help  in  showing  the  most 
economic  and  suitable  method  of  utilising  energy,  so  that  all  possible  faci- 
lities may  be  obtained  from  the  distributors  and  full  profit  from  the  advan- 
tages given  them  by  law.  In  the  case  where  the  supplying  of  farms  would 
require  the  extension  of  a  distribution  network,  and  the  cost  would  fall  on 
the  consumers,  the  project  might  be  formulated  by  the  technical  experts  of 
the  Service  for  agricultural  improvements,  who  would  supervise  the  work, 
while  the  cost  would  be  lightened  by  subventions  and  loans  from  State 
funds.  This  technical  and  financial  aid  would  always  be  given  to  farmers 
whenever  the  utility  of  forming  a  special  service  for  production  and 
distribution   is  recognised. 

It  is  to  be  hoped  that  the  co-operative  movement,  fijst  intended  for  the 
common  working  of  farm  products,  with  oil  works,  cooperative  wine-cel- 
lars, and  continued  by  the  common  purchase  and  use  of  threshing  machines, 
will  extend  to  the  generation  and  distribution  of  electric  energy.  Thanks 
to  the  various  measures  now  under  discussion,  which  will  be  supplemented 
by  active  propaganda,  the  agricultural  use  of  electricity  will  be  rapidly  de- 
veloped, to  the  great  profit  of  French  agriculture. 

454  -  Tractors  in  the  United  States.  —  I.  Extract  from  the  American  Threshcrman  published 
in  the  U.  S.  Department  of  A^^riculturc  Experiment  Station  Record,  Vol.  XXXVIT,  No.  4, 
PP-  S^^T-fSS,  Table.  Washington,  September,  1917.  —  11.  Ringelmann,  MAX,inthe  Jour- 
nni  d' Agriculture  pratique,  Year  I,XXXII,  Vol.  XXXI,  No.  2,  p.  30.  Paris,  January  24, 
1918. 

I.  —  Tabulated  data  concerning  the  operations  of  50  large  tractors  and 
37  small  tractors  during  1916-17.  Fifteen  of  the  large  tractors  used  gaso- 
line and  44  used  either  kerosene  or  distillate. 

The  relation  of  horsepower  to  work  is  shown  in  the  following  table  :  — 


Rating  of  tractors 

Area  plonghed 

1 

I              Rat 

11  g  of  tractors. 

Area  ploughed 

111 

10  hours, 

111 

10  hours, 

HP. 

acres. 

IIP. 

acres. 

5-12 

• 
6.30 

15-30 

II. So 

8-16 

6.60 

25-45 

19.20 

10-20 

7.70 

30-60 

21.00 

12-25 

9.00 

40-60 

2575 

II.  —  M.  RiNGEiyMANN  observes  that  the  figures  apply  to  lighter  soils 
than  those  in  France,  with  more  shallow  ploughing,  and  a  longer  furrow- 
length.  So,  to  obtain  figures  applicable  to  France,  M.  Ringelmann  multi- 
plies the  figures  given  above  by  0.7. 

According  to  the  report,  72  holders  out  of  96  stated  that  the  work  done 
by  tractor  costs  less  than  that  done  by  horses.  On  the  other  hand,  40  holders 
having  tractors  of  over  30  HP.  were  in  favour  of  mechanical  traction, 
while  two  years  ago  there  were  only  30  in  favour.  Ainongst  27  holders 
having  tractors  of  less  than  30  HP.,  33  declared  in  favour  in  the  previous 
year,  while  in  the  present  report  only  30  were  favourable  to  mechanical 
cultivation. 
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455  -  The  Conversion  of  Motocars  into  Tractors  (i).  —  i.  The  "Shofieid"  Auxiliary  wa- 
gon. Le  Genie  Rural,  Year  X,  No.  78,  pp.,  8-9,  3  Fig.  Paris,  1918.  —  II.  The  "Tracford" 
Conversion  Un't.  The  Implement  and  Machinery  Review,  Vol.  XXXXIII,  No.  513, 
p.  958,  I  Fig.     London,  Janiiary  i,  1918. 

I.  —  Tbe  Shofield  Co.  of  Kansas  City,  U.  S.  A.,  have  a  useful  device 
which  enables  a  motorcar  to  be  used  as  a  tractor  with  only  slight  change. 
The  device  consists  of  an  auxiliary  wagon  which  is  towed  on  the  road  by 
the  motor  car,  while  the  latter  is  mounted  on  the  wagon  in  the  field. 

When  on  the  wagon,  the  car  is  held  firmly  on  a  two  U  shaped  rails  in 
which  the  automobile  wheels  engage.  The  back  wheels  of  the  wagon,  serving 
as  driving  wheels,  have  each  a  rim  with  internal  teeth  which  engage  with 
a  gear  whose  axle  turns  on  a  bearing  fixed  on  the  wagon  ;  this  axle  carries 
a  sprocket  wheel.  Another  sprocket  wheel  is  mounted  on  the  hub  of  each 
rear  wheel  of  the  car.  The  two  sprockets  are  connected  by  a  chain.  The 
rear  of  the  car  13  lifted  until  the  2  chain  drives  are  sufficiently  taut ;  then 
the  driving  wheels  of  the  car  turn  freely,  the  movement  being  transmitted 
to  the  rear  wheels  of  the  wagon.  Tbe  front  wheels  of  the  wagon  can  be 
steered  by  a  wheel  placed  by  that  of  the  car,  but  which  turns  vertically. 
According  to  the  inventor,  mounting  requires  about  10  minutes. 

II.  —  Another  conversion  unit  to  enable  a  Ford  car  to  be  used  as  a 
tractor,  is  the  "  Tracford  ",  sold  at  £  65  by  the  Power  Farm  Supply  Co., 
Priory  lyawn  Chambers,  Ellys  Road,  Coventry. 

The  device  comprises  a  pair  of  large  tractor  wheels  fitted  with  remov- 
able mud  strakes,  and  mounted  on  a  strong  axle  which  is  attached  to  the  rear 
end  of  the  frame  of  a  Ford  car.  A  pair  of  roller  pinions  replace  the  wheels 
at  the  end  of  the  Ford  axle  and  these  pinions  gear  with  a  series  of  8  gear 
sections  of  7  teeth  each,  which  are  bolted  to  the  inside  of  the  tractor  wheels. 

The  result  is  a  9  to  i  reduction  in  the  gearing,  the  road  speed  being 
reduced  Vd  while  the  power  delivered  at  the  axle  is  increased  ninefold. 
A  supplementary  water  tank  is  mounted  over  the  engine,  and  a  water  cir- 
culator automatically  provides  forced  circulation  through  the  radiator. 
The  tractor  axle  forms  the  draw  bar. 

The  "  Tracford  "  unit  weighs  less  than  800  lb.  ;  its  axle  is  of  i.  15-16 
in.  solid  steel  and  the  wheels  have  a  lo-in.  face  with  angle-iron  lugs  attached. 

456  -  Fuel  Saving.  —  Stritmaiter,  a.,  in  the  Farm  Implement  News,  Vol.  XXXIX,  No.  i, 
pp.   36-38.     Chicago,  January  3,  1918. 

While  the  actual  production  of  petrol  in  the  United  States  is  6  849  000 
gallons  per  day,  the  Bureau  of  Mines  estimates  that  i  500  000  gallons  are 
wasted  dail}^  through  various  losses,  such  as  leaky  tanks,  badly-adjusted 
carburettors,  motors  running  idle,  waste  in  garages,  etc.  The  Automobile 
Chamber  of  Commerce  has  suggested  methods  of  economy  which  are  quoted 
below  : 

i)  store  petrol  in  underground  steel  tanks.     Use  wheeled  steel  tanks  with  measuring 
pump  and  hose.     They  prevent  loss  by  fire,  evaporation  and  spilling. 

2)  Don't  spill  or  expose  petrol  to  air  —  it  evaporates  rapidly  and  is  dangerous. 


(i)  See  R.  June  1917,  No.  577  and  December  1917,  No.  1204  (Ed.). 
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3)  Don't  use  petrol  for  cleaning  or  washing  —  use  other  materials  to  remove  grease. 

4)  Stop  all  leakages.     Always  shut  off  gas  at  tank  or  feed  pipe. 

5)  Adjust  brake  bands  so  as  not  to  drag.     See  that  all  bearings  run  freelj''. 

6)  Don't  let  engine   run  while  car  is  standing.  It  is   good  for  the  starter  batter}'  to 
be  used  frequently. 

7)  Have  carburetors  adjusted  by  the  makers  or  by  automobile  companies. 

8)  Keep  needle  valve  clean  and  adjust  carburetor  (while  engine  is  hot)  to  use  as  lean 
mixture  as  possible.     A  rich  mixture  is  wasteful. 

9)  Preheat  air  entering  carburetor  and  keep  radiator  covered  in  cold  weather  to  ensure 
better  vaporization. 

10)  Time  spark  correctly  and  drive  with  spark  fully  advanced  —  a  late  spark  increases 
gas  consumption. 

11)  Have  a  hot  spark  ;  keep  plugs  clean  and  spark  points  properly  adjusted. 

12)  Avoid  high  speed.     The  most  economical  speeti  is  15  to  25  miles  per  horn. 

13)  Don't  accelerate  and  stop  quickly  —  it  wastes  gas  and  wears  ont  tyres. 

14)  Avord  aimless  and  needless  use  of  cars.     Do  a  number  of  errands  in  one  trip. 

15)  Find  out  the  mileage  per  gallon.     Fill  tank  full  and  divide   odometer  mileage  by 
gallons  consumed. 

The  author  considers  these  rules  at  length  :  He  points  out  that,  with 
farm  engines,  carburetor  adjustments  are  easily  made  while  the  engine  is 
running,  largely  by  watching  the  character  of  the  exhaust  and  the  noise 
it  makes.  Although  the  last  three  rules  apply  to  motorcars,  the  last  one 
is  useful  for  a  farmer  using  a  tractor.  He  ought  to  know  how  much  fuel 
the  tractor  uses  in  plowing  a  certain  field  or  doing  some  piece  of  work, 
such  as  filling  a  silo. 

457  -  Fire  Prevention  and  Fire  Fighting  on  the  Farm,  in  U.  S.  A.  — tolley,  h.  r.  and 

Yerkes,  A.  p.,  in    United  Stales  Department  of  Agriculture  Farmers  Bulletin  No.  904, 
pp.16,  I  Fig.,  bibliography  of  11  publications.     Washington,  D.  C,  January,  1918. 

Organised  fire  prevention  is  still  neglected  in  farms,  as  few  farmers  have 
considered  the  means  to  adopt  for  preventing  and  fighting  fires.  Yet  mil- 
lions of  dollars'  worth  of  agricultural  wealth  is  destroyed  bj^  fire  in  the 
United  States  each  year.  At  normal  prices  and  with  an  average  crop,  the 
loss  is  about  equal  to  the  value  of  the  potato  crop  in  that  country.  This 
bulletin  is  intended  to  interest  farmers  in  fire  prevention  on  his  own 
premises  and  to  urge  him  to  eliminate  all  unnecessary  fire  hazards,  while 
providing  all  required  facilities  for  fighting  fires. 

The  writers  consider  the  common  fire  hazards  and  point  out  that,  as 
regards  the  spontaneous  combustion  of  hay  stacks,  the  first  cut  of  alfalfa 
seems  to  be  the  most  dangerous  in  that  reject.  lii  addition,  precautions 
should  be  taken  in  buildings  where  incubators,  brooders,  Evaporators,  and 
other  equipment  requiring  the  use  of  fire  are  housed. 

Farmers'  Bulletin  842  of  the  U.  S.  Department  of  Agriculture  gives 
directions  for  installing  modern  lighting  rods.  In  some  instances,  farmers' 
mutual  fire  insurance  companies  make  reductions  on  the  premiums  charged 
on  rodded  buildings. 

As  regards  methods  of  fixe  fighting,  water  is  the  simplest  and  cheapest 
fire  extinguisher  ;  pails  of  water  should  always  be  placed  in  every  farm  build- 
ing so  as  to  be  instantly  available  in  case  of  need.  Water-supply  systems 
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which  furnish  water  under  pressure  afford  excellent  facilities  if  the  neces- 
sary hose  and  connection  are  always  ready  for  use. 

Amongst  chemical  extinguishers  carbonic  acid  is  that  most  generally 
used.  More  than  20  firms  manufacture  soda-acid  extinguishers  costing 
from  $7  to  §12.  They  are  of  simple  construction  and  can  throw  a  stream 
from  25  to  40  feet  for  about  a  minute.  These  extinguishers  can  be  refilled 
and  used  niany  times. 

Another  type  of  chemical  extinguisher  consists  of  a  metal  syringe  filled 
with  carbon  tetrachloride,  a  liquid  that  only  freezes  at  —  500  F.,  and 
which,  at  about  200^  F.,  turns  into  a  hea\^  vapour  which  covers  and  smothers 
the  fire.  It  is  very  useful  in  extinguishing  burning  oil,  gasoline,  or  kero- 
sene, on  which  water  or  carbonic-acid  gas  extinguishers  have  little  effect. 
An  extinguisher  of  this  type  costs  about  |8  and  liquid  for  refilling  it  can 
be  purchased  for  about  $  1.50  ;  it  is  approved  by  all  fire  insurance  com- 
panies. 

In  Department  Bulletin  379  of  the  U.  S.  Department  of  Agriculture  an 
automatic  fire  extinguisher  (i)  for  use  in  grain  separators  is  described  which 
can  also  be  used  for  general  fire  protection  on  the  farm  when  the  separa- 
tor is  not  in  use.  Besides  these  types  there  are  also  dry-powder  extin- 
guishers consisting  of  metal  tubes  filled  with  powder,  and  hand-grenade 
extinguishers. 

It  should  not  be  forgotten  that  sand  is  a  very  good  extinguisher  of 
burning  oil ;  in  such  a  fire,  water  is  of  no  use,  unless  applied  in  large  quanti- 
ties. vSawdust  mixed  with  soda  at  the  rate  of  a  bucket  of  sawdust  to  i  or 
2  lb.  of  soda  is  a  good  extinguisher  of  oil  fires,  especially  if  the  oil  is  in  a 
deep  container. 

458  -  Review  of  Patents. 

Tillage  Machines  and  Implements. 
Canada  179  567  —  179  790  Cultivcitors. 

Denmark  22  746  Turf  dividing  machine. 

France  485  616  Cultivator. 

485  721  Rotary  mouldboard. 

485  834  Vineyard  plough  with  adjustable    device    for    cultivating    between 
the  plant?. 
Switzerland  77  205  Moforplough.. 

United  States  i  250329  Agricultural  implement.  , 

I  250  591  I,and  roller. 
I  250  962  —  I  251  068.  Ploughs. 
I  251  198  Rotary  harrow. 
;'!  1  251  324  Weeder.. 

"j  Irrigation. 

55 France  483  789  Overhead  spraying  apparatus. 

■ '  Manures  and  Manure  Distributors. 

Brazil  9  937  Apparatus  for  grinding  bones. 

United  States  i  250  981  — ~  i  521  372.  'Manure  spreaders. 
I  251  225  Fertilizer  distributors. 


(i)  See  R.,  1916,  No.  1208.  {Ed.) 
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Cana<la 

France 
Switzerlaud 


Drills  and  Seeding  Machines. 
United  States  i  250  zgy  —  i  250  539.  vSeed  planters. 

I  250  298  Maize  planter  clutch  controlling  mecbanism. 
I  251  021  Maize  planter. 

Various  Cultural  Operations. 
United  States  i  250  79.1  Beet  chopper. 

Control  of  Diseases  and  ^ests  of  Plants. 
United  States  i  250  516.  Boll  weevil  exterminator. 

Reapers,  Mowers  and  Other  Harvesting  Machines. 

179  53J^  Stooker. 
180054  Lawn  trimmer. 

485  896.  Fore-carriage  for  mowers,  reapers  and  binders. 
yy  080  Tightening  claws  for  sheaf  bands. 
yy  206  — ■  yy  208.  Mowers. 
United  States  i  250  347  Hay  rake. 

I  250  737  Shock  loading  and  miloading  machine. 

I  251  373  Automobile  hay  rake. 

I  251  403  Corn  husking  machine. 

I  251  425  Pea  nut  harvesting  machine. 

Machines  for  Lifting  Root  Crops. 
Denmark  22  659  Beet  topping  and  pulling   machine. 

United  States  i  250  458  —  i  251  362  Beet  harvesting  machine. 

Threshing  Machines. 
United  States  i  251  187  Threshing  machine. 

Machine  and  Implements  for  the  Preparation  and  Storage  of  Grain,  Fodder,  etc. 

Canada  179  671  Hay  fork. 

179  780  Sheaf  collector. 

180  080  Chariot. 
France                48.'5  671  Hay  loader. 

Unites  States  i  250  334  Stacker  for  hay  and  the  like. 
I  250  337  Ha  J'  loader. 
1  250  824  Hay  elevator. 

Traction  and  Steering  of  Agricultural  Machinery. 

France  485  695  Agricultural  motor. 

United  States  i  250  156  Guiding  mechanism  for  agricultural  implements. 

I  250  381  Power  transmission  mechanism  for  traction  machines. 

I  250  964  Drait  equalizer. 

Housing  of  Livestock. 
Switzerland  77  081  Halter. 

United  States  i  250358  Feed  grindei. 
I  251  374  Hog  trough. 

Poultry  Farming. 
179  797  Brooder. 

Dairying 
22  657  Churn. 

22  767  Butter  handling  device. 
77  243  Cheese  press. 

Various. 
22  664  Water  wheel. 


Canada 

Denmark 

Switzerland 


Denmark 
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459  -  The  Construction  of  Poultry  Houses,  in  U.  S.  A.  —  Schoppe,  w.  p.,  in  the  Hon-  farm 

tana  Agricultural  College  Experiment  Stittion,  Circular  No.  72,  pp.  49-69,  Figs.  11.  Bozeman  buildings 

Montana,  September,  1917. 

The  proper  and  comfortable  housing  of  poultry  is  essential  to  main- 
tain their  health  and  vigour.  Abundance  of  sunshine  and  fresh  air  should 
be  provided  for,  and  the  system  of  ventilation  should  be  arranged  so  as 
to  remove  all  dampness,  while-  constantly  changing  the  air. 

The  poultry  house  should  be  so  high  as  to  allow  head  room  for  the  at- 
tendant. Such  low  houses  are  less  affected  by  outside  temperatures  and 
are  more  comfortable  for  the  birds.  The  width  of  the  house  more  or  less 
depends  upon  the  type  of  roof.  For  northern  conditions  with  cold  win- 
ters, the  wide  house  is  to  be  desired.  This  allows  the  roosts  to  be  placed 
at  the  back  and  keeps  the  birds  away  from  the  open  front.  The  sun  shin- 
ing into  a  wide  house  warms  it  more  easily.  The  house  should  be  so  placed 
that  the  sun  shines  in  at  the  openings  every  hour  of  the  day,  especially  in 
winter.  A  good  rule  for  placing  windows  is  to  allow  i  square  foot  of  glass 
for  every  4  birds.  The  author  describes  the  different  types  of  houses, 
giving  all  details  required  for  the  construction  of  a  house  16  X  26  feet. 
The  poultry  house  in  use  at  the  Montana  Experiment  Station  is  narrow, 
12  ft.  wide  and  with  a  shed  roof.  It  has  proved  fairly  satisfactory,  but  would 
have  been  better  if  it  had  been  built  wider.  The  front  of  each  pen  is  pro- 
vided with  a  door  and  two  windows,  one  glazed,  the  other  of  wire  netting. 
The  wire  netting  can  be  covered  with  a  curtain  to  shelter  the  birds  against 
winter  cold  and  summer  heat.  5^ach  pen  is  made  12  X  16  ft,  thus  housing 
50  birds.  The  back  wall  is  6  ft.  and  the  front  wall  8  ft.  high.  This  poultry 
house  in  reality  consists  of  a  number  of  pens  joined  up  in  a  straight  line. 

The  details  of  construction  of  the  houses,  which  are  particularly  suit- 
able for  Montana  conditions,  are  shown  in  figures. 


-     RURAIv    ECONOMICS. 
460  -  Cost  of  Keeping  Farm  Horses  and  Cost  of  Horse  Labour  in  the  United  States.  — 

Cooper,  M.  R.,in  United  States  Department  of  Agriculture,  Bulletin  No.  560  (Office  of 
Farm  Management),  pp.  1-2.4,  Washington.  D.  C,  July  9,  1917. 
The  cost  of  horse  labour  has  a  bearing  on  the  net  return  of  every  farm 
enterprise,  but  being  chiefly  made  up  of  items  of  expense  representing 
materials  furnished  by  the  farm  and  not  involving  a  direct  cash  outlay 
is  not  fully  appreciated  by  farmers  who  have  not  made  a  study  of  the 
subject 

This  bulletin  shows  how  the  annual  cost  of  keeping  a  farm  work  horse 
and  the  cost  per  hour  worked  may  be  determined,  and  points  out  that  the 
cost  per  hour  worked  is  the  true  measure  of  the  profitableness  of  a  horse 
to   its    owner. 

The  data  presented  were  obtained  from  cost-accounting  records  for 
316  horses  on  27  farms  in  three  States,  namely  Illinois,  Ohio  and  New  York. 
The  cost  records  kept  on  these  farms  consisted  of  detailed  daily  reports  of 
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all  labour  and  financial  transactions,  complete  inventories  and  other  neces- 
sary information  for  determining  not  only  the  costs  and  returns  of  farm 
work  horses,  but  also  the  costs  of  operation  and  returns  from  the  entire 
farm  business. 

A  detailed  summary  of  the  annual  average  cost  per  horse,  and  the 
percentage  of  the  total  gross  cost  represented  by  each  item  for  the  horses 
studied  in  each  State,  will  be  found  in  Table  I. 


TabIvE  I. 


Gross  Costs 


Detailed  summary  of  average  annual  costs  and  credits  per  horse 
by  States  (37  farms,  316  horses). 


Item  Illinois  (154  horses)  Ohio  (72  horses)    New  York  (90  horses) 

—  •    $  %  S  %  $  % 

Feed  and  bedding 68.75  65.0  76.86  58.8  91.25  57.1 

I^abour 13-99  i3-2  27.48  2i,.o  22.09  13.8 

Interest 7.90  7.4  8.66  6.6  9.43  5.9 

Stabling 4.95  4.7  7.18  5.5  12.98  8.1 

Use  of  equipment 3.82  3.6  5.00  3.8  5.85  3.7 

Shoeing 0.86  0.8  2.35  1.8  4.56  2.9 

Depreciation 3.46  3.3  —  —  11.56  7.2 

Net  loss  on  colts 0.04  —  1.24  i.o  —  — 

M  scellaneous 2.12  2.0  1.90  1.5  2.09  1.3 

Total  .    .    .  105.89  loo.o  130.67  loo.o  159.81  100. o 

Credits 

Manure 5.24  —  8.20  —  13-36  • — 

Horse  appreciation —  ■ —  2.10  —  — ■  — 

Colt  profit —  —  • —  —  1,43  — 

Total   .    .    .  5.24  —  10.30  —  14-79  — 
Net  Cost 

Cost  of  keeping,  less  credits    .  100.65  —  120.37  —  145.02  — ■   ■ 

These  gross  costs  and  net  costs  represent  the  average  cost  of  the  work 
performed  by  the  horse.  It  will  be  seen  that,  with  few  exceptions,  each 
item  of  cost  was  greater  in  Ohio  than  in  Illinois,  and  still  greater  in 
New  York. 

This  variation  in  average  cost  is  discussed  by  the  writer  analytically , 
for  the  different  items  of  cost  and  credit. 

Kinds  of  Feed.  —  The  number  of  kinds  of  feed  used  were  ii  in  Illinois,! 
16  in  Ohio  and  i8  in  New  York.     In  all  cases  the  principal  feeds  used  werej 
maize,  oats,  hay,  straw  and  pasture',  representing  97  %  of  the  total  feec 
cost  in  Illinois,  94.5  %  in  Ohio,  and  88  %  in  New  York. 

Corn  was  the  principal  grain  fed  in  Illinois,  oats  in  Ohio  and  New  York.' 
The  greatest  quantity  of  hay  per  horse  was  fed  in  New  York,  and  the  most 
pasture  per  horse  was  used  in  Illinois  (4.93  months, against  2.26  in  Ohio  and 
1. 13  in  New  York). 

Cost  of  Feeds.  —  In  Table  II  the  feeds  are  divided  into  three  classes, 
namely,  grain,  roughage  and  pasture  by  States. 


[460] 


RURAL    ECONOMICS 


495 


Table  II.  —  Average  quantity  and  cost  cf  grain,  roughage  and  pasture 
per  horse  hy  States  (27  farms,  316  horses). 


Kind 
of  feed 


Illinois  (134  horses) 

Average  Average 

quantity  cost 

per  horse       per  horse 


Ohio  (72  horses 

Average 
quantity 
per  horse 


Average 

cost 
per  horse 


New  York  go  horses) 

Average  Average 
quantity  cost 

per  horse  per  ho;se 


Grain lb.       4  500 

Roughage lb,        4  224 

Pasture days      148 


16.13 
7.69 

$68.75 


3  347 

6660 

68 


$40.71 

32.65 

3  50 

$76.86 


2  691 

9513 

34 


$38.55 
51.20 

I. .50 


$91.25 


These  costs  are  based  on  the  values  of  feeds  at  the  farm  for  feed  raised, 
and  on  actual  cash  costs  for  feeds  purchased.  The  price  of  corn  in  New 
York  f.  i.  as  compared  with  Illinois  is  42  per  cent,  greater,  and  of  oats  36  per 
cent,  greater,  while  the  price  of  hay  is  only  9  per  cent,  more  in  New  York  than 
in  Illinois. 

It  is  evident  that  variation  in  feed  prices  had  a  marked  influence  on  the 
total  feed  cost  per  horse  in  each  State. 

In  Table  III  are  shown  the  variations  in  monthly  feed  costs  on  three 
I  individual  farms,  one  from  each  of  the  three  States. 

Table  III.  —  Variation  in  feed  costs,  by  months,  on  three  individual  farms 
situated  in  Illinois,  Ohio,  and  New  York  respectively. 


Month 


March  .   . 

April.  .  . 
May .  .  . 
June .  .  . 
July.  .  . 
August .  . 
September 
October  . 
November 
December 
January  . 
Februar%' . 


llinois 

Ohio 

New  York 

$ 

$ 

•S 

8.68 

7.75 

7.94 

7.65 

7-30 

7.68 

7-34 

8.42 

10.39 

6.66 

7-30 

10.68 

7.00 

7.20 

7.93 

4.70 

6.50 

7.76 

4.58 

6.66 

7-53 

4-32 

6.29 

6.23 

4.67 

5-40 

6.22 

4.40 

5-70 

6.56 

4.40 

5.94 

6.56 

4.23 

6.42 

5.92 

5.72 

6.74 

7.62 

,     Average    .... 

Labour  costs.  —  I^abour  includes  the  number  of  hours  of  both  man  and 
horse  labour  devoted  to  feeding  and  taking  care  of  the  horses,  cleaning 
stalls,  hauling  feed  and  supplies,  and  to  any  other  labour  performed  for 
the  benefit  of  .the  horse.  The  hauling  of  manure  from  the  barn  and  barn- 
3'ards  is  not  charged  against  the  horses,  but  becomes  part  of  the  manure 
cost  charged  to  the  crop  on  which  it  is  applied.  The  number  of  hotirs, 
jcost  per  hour,  and  total  cost  per  hours  of  man  and  horse  labour  devoted 
to  the  care  of  horses  is  shown  in  Table  IV. 
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TABI.K  IW.— Number  of  hours,  cost  per  hour,  and  total  cost  per  horses  of  man 
and  horse  labour  devoted  to  the  care  of  horses  by  States  (27  farms,  316  horse) . 


Illinois  (154  horses) 

Ohio  (7-J  hors 

es) 

New 

York  (90 

horses) 

Kind  of  labour 

Hours 

Cost 
per  hour 

Ccnfs 

Total 
cost 

Cost 
Hours    per  hour 
—            Ceil  ts 

Total 
cost 

$ 

Hours 

Cost 
per  hou 

Cenis 

Total 
r      cost 

Man  labour  .   . 

85.2 

14-95 

12.74 

164.6        16.00 

26.34 

127.3 

16.40 

20.88 

Horse  labour   . 

131 

9-56 

1.25 

8.2        13.90 

1. 14 

8.5 

14.22 

1. 21 

Total    .    .    .  13-99  27.48  22.09 

Interest  on  value  of  horses.  —  The  average  value  of  the  horses  studied  in 
this  work  were  as  follows  ;  Illinois,  $  158  ;  Ohio,  $  173  ;  New  York,  $  189. 

Stabling  Cost.  —  This  cost,  calculated  on  a  5  per  cent,  interest  on  the  part 
of  buildings  used  for  stabling  horses,  varied  from  4.7  per  cent,  of  the  total 
gross  cost  of  keeping  in  Illinois  to  8.1  per  cent,  in  New  York. 

Use  of  Equipment.  —  In  Illinois  this  cost  calculated  on  a  5  per  cent,  interest 
on  the  average  investment  in  harness  and  miscellaneous  equipment  used 
by  horses,  both  cash  and  labour  for  repairs,  insurance,  taxes  and  depre- 
ciation, was  about  $  4  per  head  and  $  i  and  .$  2  higher  in  Ohio  and  New 
York  respectively. 

Shoeing.  —  On  many  of  the  farms  this  expenditure  was  of  minor  im- 
portance, since  the  horses  were  not  shod  except  when  needed  for  heavy 
road  work  or  when  used  on  frozen  ground.  The  average  cost  was  there- 
fore only  $  0.86  in  Illinois,  $  2.35  in  Ohio,  but  $  4.56  in  New  York.     ' 

Depreciation  and  Appreciation.  — In  determining  depreciation  and  appre- 
ciation in  value  of  horses  a  yearly  inventor3'  value  was  placed  on  each  horse  on 
the  farm  hy  careful  appraisal  and  a  record  was  kept  of  each  horse  bought 
and  sold.  Table  V  shows  the  percentage  of  horses  that  appreciated  in 
value,  the  percentage  that  did  not  and  the  factors  influencing  the  aggregate 
depreciation  or  appreciation  by  States. 

Tabi,e  V.  —  Percentage  of  316  horses  that  appreciated  in  value,  percentage  tha^ 
did  not  appreciate,  and  the  factors  influencing  the  aggregate  depreciation 
or  appreciation,  by  States  (27  farms,  316  horses). 

Percentage 

of  horses  Num-  Nam-  liuui- 

that  showed           Num-  bcr       ber       ber 

—                     ber  Num-     Num-        of        of          of 

Appre-     No  appre-       of  ber          ber        colts    colts      colts 

State  and  number  of  horses                ciition        ciation     deaths  bouijht     sold    boua;ht  sold        fed 


: 


I 


Illinois  (154  horses). i8-75         81.25          *3          21         21  2  — •        43 

Ohio  (72  horses)   ........     21.95         78.05         —          9         17  2          i           7 

New  York  (90  horses) {.95      •  94.05          6          6          3  i          2        18 

The  three  States  (316  horses).   .    .     15.60         84.40          9         36         41  5          3        68 

The  average  net  depreciation  of  the  316  horses  was  $  4.50  per  horse. 

Depreciation  varied  from  $  11.60  per  horse  in  New  York,  to  an  apprecia-    | 

[460] 


» 


RURAL  ECONOMICS        '  497 

tion  of  $  2.10  per  horse  of  Ohio.  (On  378  farms  studied  in  Chester  County, 
Pa.  the  average  depreciation  resulting  was  $7  per  head,  largely  determined 
by  the  practice  of  farmers  in  disposing  of  horses  while  they  are  still  saleable 
at  a  satisfactory  price.  On  14  New  York  farms  in  1912  and  31  in  1913  the 
average  annual  depreciation  was  found  to  be  $  14-03.  Of  the  35  farms 
studied,  12  showed  an  appreciation  of  horses.  In  Rice  Countj^,  Minnesota, 
depreciation  varied  from  $  0.98  in  1905  to  $  15.48  in  1904,  averaging  for 
four  years  $  5.56  per  head ;  in  Lyon  County  it  averaged  $  6.94  and  in 
Norman  County  $  5.82  per  head. 

Profit  and  loss  on  colt  account.— Oi  the  43  colts  fed  on  the  Illinois  farms 
19  were  born  during  the  years  of  the  survey  and  showed  a  loss  of  4  cents  per 
head,  in  Ohio  $1.24  per  head,  while  on  the  New  York  farms  the  colts  showed 
an  average  profit  of  §  1.43  per  head.  This  survey  proved  that  only  under 
favourable  conditions  is  the  raising  of  colts  one  way  of  keeping  down  the 
cost  of  horse  labour. 

Miscellaneous  costs.  —  Including  insurance,  share  of  taxes,  veterinarj^ 
services  and  medicine,  etc.,  varied  from$  1.90  on  the  Ohio  farms  to  $  2.12  in 
Illinois. 

Manure.  —  Horses  werecredited  with  only  the  manure  recovered  from 
the  stables  and  feed  lot,  which  was  valued  at  $  i  per  ton  before  removal.  The 
average  manure  credit  was  greatest  in  the  States  where  the  horses  were  fed 
the  largest  quantities  of  grain  and  roughage  and  pastured  the  least  number 
of  days. 

Variations  in  net  costs.  —  Including  in  one  group  those  years  for  which  the 
net  cost  per  horse  was  greater  than  the  average  for  the  State  and  in  another 
group  those  years  for  which  the  net  cost  per  horse  was  less  than  the  average 
for  the  State,  the  following  differences,  showninTable  VI,  between  the  group 
above  the  average  cost  and  the  group  below  the  average  cost  were  obtained. 

Table  VI.  — -  Detailed  difference  in  costs  and  credits  between  records  shoi&ing 
a  net  cost  per  horse  above  the  average  and  beloiv  the  average.  (10  farms, 
154  horses). 


state 

Feed 
(cost) 

Labour 

(cost) 

Depre- 
ciation 

(cost) 

$ 

Appre- 
ciation 

(credit) 

Colt 

loss 

(cost) 

$ 

Colt 
profit 
(credit) 

All 
other 
costs 

S 

Manure 
(credit) 

S 

Illinois  farms  .    . 

18.05 

4.24 

1.96 

— 

3-92 

3.38 

2.59 

0.39 

Ohio  farms  .    .    . 

32.11 

7-59 

0.07 

■4-50 

2.86 

0.34 

4.78 

2.19 

New  York  farms 

9.41 

1.68 

5-13 

— 

0.14 

3-70 

8.00 

1.90 

Relation  of  the  work  performed  to  the  total  feed  cost.  — In  order  to  show  the 
relation  if  any,  existing,  between  the  total  work  done  by  a  horse  and  the 
j  total  cost  of  feed,  which  is  the  greatest  item  of  cost  in  keeping  a  farm  work 
horse,  the  yearly  records  for  each  State  were  divided  into  two  groups  with 
reference  to  the  average  total  work  done  per  horse.  The  first  group  con- 
tains the  data  for  those  farms  oh  which  the  horses  vv'orked  more  hours  than 
the  average  for  all  records  in  that  State.  The  second  group  contains  data 
for  those  farms  on  which  the  hours  worked  per  horse  were  less  than  tHe 
average  for  the  State  group.  (See  Table  VII).  ■ 
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Table  VII.  —  Relation  of  work  done  to  the  total  feed  cost  by  States 

(27  farms,  316  horses). 


Illinois  (154  horses  ; 
average   hours 
worked,  1053) 

Ohio  (72  horses; 

average  hours 

worked,  867) 

Nfw  Yoik  (90  horses; 
average  hours 
worked,  1020) 

Aver- 

Aver- 

AveV- 

Aver- 

Aver-        Aver- 

Ave I  - 

Aver- 

Aver- 

Records 

age 

hours 

age 
feed 

age 

feed 

age 

hours 

age             age 
feed           feed 

age 
hours 

age 
feed 

age 
feed 

■     with 

worked 

cost 

cost 

worked 

cost           cost 

worked 

cost 

cost 

work  hours 
per  hoise 

per 

horse 

per 
horse 

per 
hour 

per 
horse 

per             per 
horse          hour 

P'r 
horse 

per 
horse 

per 
hour 

Above    the 

average  (i).   . 
Below    the 

1200 

S75.'20 

$0,063 

1055 

$89.00        $0,084 

1 172 

$97.30 

S0.084 

average  (2).   . 

880 

»67.30 

110.077 

733 

1167.30         110.093 

863 

1185.00 

no.ogS 

Difference.   . 

320 

»  7.90 

110.014 

332 

■■2 1.70         110.009 

309 

1112.30 

110.014 

(i)  Records  :  Illinois  8,  Ohio  7,  New  York  9.     ^2)  Records:  Illinois  9,  Ohio  9,  New  Yoik  9. 

This  table  shows  that  there  is  a  relation  between  the  work  done  and 
the  quantity  of  feed  consumed  per  horse,  but  the  excess  in  feed  cost  for 
the  harderworking  horses  is  more  than  offset  by  the  extra  number  of  hours 
worked  by  them,  so  that  the  average  feed  cost  per  hour  of  labour  in  this 
group  was  about  i  Va  cents  less  on  the  Illinois  and  New  York  farms  and 
about  I  cent  less  on  the  Ohio  farms. 

On  an  average  on  the  farms  studied  there  was  a  fairly  miiform  differ- 
ence between  the  average  feed  cost  and  the  total  cost  per  hour  of  horse 
labour,  showing  that  the  number  of  hours  worked  and  the  feed  cost  per 
horse  are  the  controlling  factors  in  the  total  cost  per  hour  of  horse  labour. 

Cost  of  horse  labour  per  hour.  —  The  cost  of  horse  labour  depends  on  the 
net  cost  3^early  to  keep  a  horse,  and  the  total  amount  of  work  done  (See 
Table  VIII)'. 

Table  VIII.  —  Cost  of  horse  labour  ^er  hour  (27  farms,  316  horses).  ^ 

Average  hours  worked 


State 

Per  }«ar 

Per 
week  day 

Per  Sunday 

Average  net 
cost  per  horse 

Average  co 
per  hour 
worked 

mine's  (154  horses)    .    . 

I  053 

3-30 

0.40 

§100. 65 

$j,o956 

Ohio  (72  horses) .... 

866 

2.70 

0.46 

»I20.37 

no. 1390 

New  York  (90  horses)    . 

1020 

3-24 

0.13 

11145.02 

•  0,1422 

Labour  performed  by  months.  —  In  each  State  very  little  labour  was  per- 
formed b}-  the  horses  during  January  ;  February,  30  to  40  hours;  about 
60  hours  in  March.  Thereafter  the  work  increased  until,  during  Maj', 
the  maximum  for  any  one  month  was  reached  (182  hours  in  Illinois,  168 
in  New  York  and  120  in  Ohio).  From  then  on  to  the  end  of  the  year 
there  was  a  fairly  uniform  decrease  in  the  hours  worked  per  month.  In 
New  York  and  Illinois  the  increases  in  October  and  November  (95  and  85 
hours  respectively)  are  due  to  grain  threshing  and  maize  harvest.  In  Illinois 
the  greatest  aihong  of  extra  horse  labour  was  required  during  August,  in 
Ohio,  and   October  in  New   York.     This  extra   horse  labour  was  usually 
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exchange  work  among  neighbours,   the  major  part   being   used  in  grain 
threshing,  maize  harvest  and  autumn  seeding. 

Table  IX  shows  the  average  number  of  week  days  when  no  horse  lab- 
our was  performed,  by  months. 

Table  IX.  —  Average  number  of  week  days  when  no  labour 
was  performed,  by  months. 


Illinois  Ohio         New  York 

Month         (10  farms)   (7  farms)     (10    farms) 


Illinois  Ohio        New  York 

Month      (10  farms)    (7  farms)    (10    farms) 


January   .    . 

8.3 

9-7 

12.4 

July  .    .    . 

1.2 

3-1 

February  .    . 

5.8 

7.0 

9-5 

August  .   . 

3-8 

2.1 

March  .    .    . 

7.0 

6.8 

12.0 

vSeptember. 

3-0 

4.0 

April.   .    .    . 

2-7 

4.6 

4.6 

October .   . 

3-5 

5-4 

May.    .    .    . 

5.0 

2 .2 

1-3 

November . 

1.9 

3-5 

June.    .    .    . 

I.I 

2.5 

1.2 

December  . 

5-1 

7.6 

5 
3 
4 
5 
II 


Total 


48.4 


58.5 


73 


Relation  of  total  crop  acres  per  farm  to  crop  acres  per  horse.  —  This  relation 
is  shown  in  Table  X. 

Table  X.  —  Relation  of  total  crop  acres  per  farm  to  crop  acres  per  horse  by 

States  (27  farms,  316  horses). 


Illinois  (10  farms ; 

average  size 

166   acres) 


Ohio  (7  farms ; 

average  size 

74  acres) 


Average       Average       Average       Average 
per  farm     per  horse     per  farm     per  horse 


New  York  (lo  farms; 

average   size 

94  acres) 

Average      Average 
per  farm     per  horss 


Farms  above  the  average  size 
Farms  below  the  average  size. 

Difference  .    .    . 


Acres 
230.2 

III. 2 

119. 0 


Acres 

22.2 

16.8 

5-4 


Acres 
93-7 

.54-7 

39-0 


Acres 

17.8 

14.6 

3-2 


Acres 

112.74 

70.07 

42.67 


Acres 
20 

17 


From  these  figures  it  appears  that  the  large  farms  permit  of  a  more 
efficient  use  of  horse  labour  than  do  the  small  farms.  On  the  large  farms 
in  Illinois  there  were  22.2  acres  in  crops  per  horse  while  on  the  small  farms 
there  were  but  16.8  acres  per  horse.  Similar  results  were  found  on  both  the 
Ohio  and  the  New  York  farms,  though  in  these  States  the  difference  be- 
tween the  two  groups  was  not  as  great  as  in  Illinois. 


AGRICUIvTURAL   INDUSTRIES. 
461  -  New  Method  for  the  Separation  and  Estimation  of  Lactic,  Succinic  and  Malic 

Acid  in  Wine.  —  Laborde,  J.,  in  Comptes  rendus  des  Seances  de  V Academie  des  Sciences, 
Vol.  CLXV,  No.  23,  pp.  793-795-     Paris,  December  3,  1917. 

As  the  methods  in  general  use  are  unsatisfactory,  the  author  describes 
a  new  one  which  gives  good  results,  not  only  with  wines  poor  in  sugar,  but 
also  in  very  sweet  wines. 
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500  .  INDUSTRIES  DEPENDING  ON  PLANT  PRODUCTS 

I.  —  Unsweetened  wines.—  In  the  case  of  red  wines  the  tannic  sub- 
stances are  first  removed  as  follows  :—  50. cc.  of  the  wine  is  taken,  and  the 
acidity  neutralised  by  a  volume  V  of  normal  potash  equal  to  the  total 
acidity.  A  5  %  mercuric  acetate  solution  is  then  added,  avoiding  an 
excess  of  mercury  salts,  until  the  tannic  substances  are  almost  completely 
precipitated  ;  the  mixture  is  heated  to  about  50^  C.  and  the  precipitate 
washed  twice  with  warm  water. 

In  the  case  of  white  wines  this  preliminary  operation  is  necessary  only 
if  the  proportion  of  tannin  is  about  i  gm.  per  litre;  it  is  sufficient  to  neutral- 
ise the  acidity  of  the  wine  with  normal. potash. 

To  the  liquid  thus  obtained  is  added  a  volume  5  of  normal  Hg  SO4 
so  that  S  =^  V  =  n  ;  the  volume  n  depends  on  the  difference  in  the  total 
alkalinity  of  the  ash  A  expressed  as  cream  of  tartar  and  the  alkalinity  T  of 
the  cream  of  tartar  corresponding  to  the  tartaric  acid  of  the  wine  ;  if  T  is 
greater  than  .4,  w  =  —  (T—yl),  and  if /I  is  greater  than  T,n=  -\- {A  —  T). 

The  solution  is  then  concentrated  in  an  evaporating  dish  until  the  mix- 
ture is  syrupy :  5  cc.  of  water  are  added  and  evaporation  continued  to  drive 
off  the  volatile  acids,  the  dry  extract  made  syrupy  again  by  the  addition 
of  a  few  drops  of  water;  0.20  gm.  of  pure  bone  charcoal  is  added,  with  suffi- 
cient pure  sand  to  divide  the  mass  and  facilitate  its  removal  from  the 
dish.  The  mixture  is  then  poured  into  a  conical  flask,  the  dish  rinsed  with 
a  little  sand  and  25  cc.  of  95°  alcohol,  which  are  used  to  extract  the  free  acids. 
To  facilitate  this  extraction  50  gm.  of  No.  4  lead  shot  are  poured  into  the 
flask  which  is  shaken  with  a  circular  movement  to  divide  the  lumps  of  sand  ; 
50  cc.  of  ether  are  added,  the  flask  shaken,  and  after  it  has  been  left  standing 
for  a  few  moments,  the  solution  is  poured  on  to  a  flat  filter,  and  the  deposit 
washed  three  times  with  a  mixture  of  equal  volumes  of  ether  and  alcohol. 
The  filtrate  contains  lactic,  succinic  and  malic  acid,  but  no  tartaric  acid,  which 
remains  in  the  deposit  as  cream  of  tartar.  The  liquid  is  distilled  until  only 
a  few  cc.  of  yellow-brown  alcohol  are  left,  which  are  decolourised  with 
0.20  gm.  of  bone  charcoal  and  10  cc.  of  water,  filtered,  and  washed  with  tepid 
water.  The  aqueous  solution  of  the  acids  is  concentrated  by  boiling,  neu- 
tralised in  the  presence  of  phenolphthalein  until  the  pink  colour  caused  by 
an  excess  of  0.5  cc.  alkaline  liquid  remains  for  about  15  seconds  in  the  boil- 
ing liquid.  The  calcium  salt  solution  is  concentrated  to  8  or  9  cc,  a  drop 
of  50  %  acetic  acid  added,  and  the  calcium  lactate  separated  by  adding 
rapidly  90  cc.  of  95°  tepid  alcohol.  In  this  alcoholic  liquid  of  about  85°  the 
calcium  lactate  remains  in  solution,  whereas  the  malate  and  succinate  are 
completely  precipitated.  The  mixture  is  boiled  to  coagulate  the  precipi- 
tate, and  after  cooling,  is  filtered  and  washed  with  850  hot  alcohol.  The 
estimation  of  the  calcium  in  the  filtrate  gives  the  corresponding  quantity  of 
lactic  acid. 

The  precipitate  left  on  the  filter  is  treated  with  boiling  "water,  which 
re-dissolves  it  completely  (except  for  a  little  calcium  phosphate),  it  is  then 
concentrated  to  about  8  cc,  i  cc.  of  glacial  acetic  acid  added,  then  90  cc.  of 
950  alcohol,  which  precipitates  the  calcium  malate  only  or  the  malate  and 
nitrate  if  the  wine  contains  citric  acid.     The  solution  is  filtered  and  washed 
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with  850  slightly  acetic  alcohol.  The  estimation  of  the  calcium  in  the  fil- 
trate gives  the  corresponding  succinic  acid.  By  treating  in  the  same  way 
the  precipitate  left  on  the  filter,  which  is  re-dissolved  with  boiling  water, 
the  malic  acid  is  determined. 

II.  —  Sweet  wines.  —  The  wines  are  subjected  to  '  a  preliminary 
treatment  to  separate  the  tannins,  then  acidified  with  normal  H2SO4.  The 
mixture  is  evaporated  till  syrupy,  the  lead  shot  added,  together  with  10 
to  12  cc.  of  alcohol  according  to  the  amount  of  sugar  and  finally  50  cc.  of 
ether  a  little  at  a  time,  shaking  the  lead  meanwhile.  A  white  emtdsion, 
which  turns  into  a  syrupy  liquid  is  formed.  After  it  has  been  left  for  a  short 
time  the  ether  alcoholic  liquid  is  poured  on  to  a  filter,  and  the  extraction  with 
alcohol  and  ether  repeated  2  or  3  times.  The  mixture  is  then  distilled, 
and  the  alcoholic  residue  contains  the  soluble  acids.  The  mixture  is 
evaporated  to  dryness  in  an  evaporating  dish  and  the  dry  extract  obtained 
treated  as  in  the  case  of  unsweetened  wines,  or  those  poor  in  sugar. 

The  proportion  of  succinic  acid  in  normalwine  is  about  0.70  gm.  per 
litre,  whereas  the  amount  of  lactic  and  malic  acid  varies  considerably  ac- 
cording to  the  origin  and  state  of  preservation  of  the  wine. 

462  -  Alcoholic  Fermentation  of  the  Jerusalem  Artichoke.—  See  No.  399  of  this  Review. 

463  -  CharacteristicsandQualityof  Montana  Grown  Wheat. —  i<Evi,  M.Thomas,  in  u.  s. 

Department  of  Agriculture,   Bulletin  No.   522,  34  pp.,   13  Tables,   17  Fig.  Washington, 
D.  C,  Maj^  18,  1017. 

Five  distinct  commercial  classes  of  wheat  are  produced  in  Montana, 
which  may  be  conveniently  designated  as  hard  spring,  hard  winter,  western 
red,  western  white,  and  durum.  The  two  first-named  classes  are  of  about 
the  same  milling  quality,  except  that  the  spring  wheat  is  decidedly  superior 
in  baking  strength.  The  wheats  of  these  two  classes  also  resemble  each 
other  closely  in  physical  characteristics  and  composition  ;  both  are  best 
suited  for  the  production  of  a  bread  flour. 

The  flour  from  the  western  red  and  western  white  wheat  is  very  low 
in  strength  and  absorption  and  has  the  general  characteristics  of  other  soft 
wheat  flours.  The  flour  is  best  adapted  for  the  production  of  crackers  and 
pastry  products.  The  bread  produced  from  this  wheat  is  very  close  textured 
and  heavy.  Durum  wheat  is  decidedly  dift'erent  from  the  wheat  of  any 
other  class.  Although  generally  yielding  a  high  percentage  of  flour,  the 
flour  is  usually  very  creamy  or  yellow  in  colour  and  consequently  receives 
a  low  score  for  colour.  In  spite  of  the  fact  that  the  flour  contains  a  very  high 
percentageof  crude  protein  (13.84  %  in  the  3-year  average  1908,  1911-1912 
of  the  analysed  samples)  it  falls  between  the  hard  winter  and  western  red 
wheats  in  baking  strength.  In  water  absorption  the  flour  is  slightly  superior 
to  that  of  all  other  classes.  The  flour  from  this  wheat  is  not  popular  for 
bread-making  purposes  on  account  of  its  creamy  colour  but  it  is  especially 
adapted  for  the  manufacture  of  macaroni  and  similar  products. 

A  comparison  of  the  average  results  of  tests  with  the  wheat  of  the  five 
classes  is  presented  in  the  annexed  table. 
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Average  results  of  all  baking  tests  of  each  of  the  five  classes  of  Montana  wheat. 


Class  of  type 


"o 


3 

q3 


Tests  of  straight  flour 


3 
o 


a 

•a  <u 
P<  CD 

I- 


strength 


o 


3  « 
■3  o 


II 


»N 


O  3  <n 
■*«  X 

3-^ 
o 


■<->  o 

o  c 


.S  '^ 

V  ca 

^3 


d 
Si 

'o 


Hard  red   spring,  5  year  average, 
1908  to  1912  

Hard  red  winter,  5  year  average, 
1908  to   1912  

Durum,  3  year  average,  1908, 1911, 
and  1912 

Soft  red  winter  (Western  red),  4 
year  average,  1908  to  191 1    .    . 

Soft  white  wheat  (Western  white), 
5  year  average,  1908  to  1912.  . 


27 

79 

7 

13 


per 
cent. 


71.1 
71.8 
76.1 
68.5 
66.7 


Score 

98 
97 
88 
98 
96 


per 
cent. 


56.4 
57.1 
57.6 
53-6 
50.9 


C.  c. 

2.342 
2.142 

1-934 
1.787 
1.756 


Score 


per 
cent. 


96        11,98 


94 
90 

84 

85 


"•73 

13-58 

10.38 

g.i6 


per 
oent. 


10.47 
9-89 
9-78 

10.05 
9.98 


per       per 
cent      cent. 


12.47 
12.20 
13.84 
11.08 


I3-I 

12.4 

12.3 
12.3 
10.12       12.2 


(*)  340  grams  of  flour  were  used  in  each  instance. 


464  -  The  Catalase  Activity  of  American  Wheat  Flours.  —  bailey,  c.  h.  (Division  of 

Agricultural  Bio-chemistry,  Minnesota  Agricultural  Experiment  Station),  in  The  Journal 
of  Biological  Chemistry,  Vol.  XXXII,  No.  3,  pp.  539-545,  i  Table,  i  Fig.  -f  Bibl.  of  8  pu- 
blications. Baltimore,  December,  191 7. 

Nearly  all  animal  and  vegetable  tissues  have  the  power  to  decompose 
hydrogen  peroxide  with  the  evolution  of  molecular  oxygen.  This  power 
was  attributed  to  the  action  of  several  enzymes,  till  LoEW  showed  it  to 
depend  on  one  enzyme  only,  found  in  all  living  tissues,  and  called  by  him 
catalase.  Its  action,  according  to  I^OEW,  is  to  destroy  the  peroxides, 
formed  in  the  living  cells  by  the  action  of  other  enzymes,  called  oxidases. 
This  decomposition  liberates  the  oxygen  and  isolates  the  radical  of  the  per- 
oxide. The  presence  of  finely  divided  metals  (spongy  platinmn,  lead  per- 
oxide, manganese  dioxide,  etc.)  also  greatly  hastens  the  decomposition  of 
the  hydrogen  peroxide.  The  action  of  the  catalase,  however,  shows  it 
to  be  an  enzyme  ;  its  activity  is  increased  by  raising  the  temperature  1.5 
to  1.7  times  per  10°  C;  in  a  moist  medium  its  activity  is  inhibited  by  a  tem- 
perature of  70"  C,  although,  in  a  dry  medium,  it  remains  active  even  at 
looo.  Certain  toxic  substances,  such  as  hydrocyanic  acid,  hydrogen  sulphide, 
ammonium,  metallic  nitrates,  etc.,  make  it  inactive.  These  are  properties 
common  to  all  the  diastases. 

Many  authors,  partictilarly  in  Germany,  had  already  shown  that  the 
quality  of  flour  may  be  judged  by  the  quantity  of  oxygen  liberated  from 
the  hydrogen  peroxide  (Wender,  IvEwin,  I^iechti,  Rammstedt),  but  most 
of  the  work  done  in  Europe  has  not  received  sufficient  attention  in  Europe. 
For  this  reason  the  author  wished  to  ascertain  whether  the  relation  between 
the  quality  of  the  flour  and  the  rate  of  decomposition  of  hydrogen  peroxide 
also  existed  for  American  flours. 

Apparatus  and  method.  —  A  500  cc.  capacity  flask,  submerged  in  a 
water  bath  kept  at  20'^Q,.,  is  fitted  with  a  three-holed  rubber  stopper ;  through 
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one  of  these  holes  is  passed  a  30  cc.  separating  funnel,  with  open  top,  through 
the  second  a  delivery  tube,  through  the  third  a  tube  connected  with  a  100  cc. 
Hempel -Winkler  burette.  All  the  tubes  are  fitted  with  glass  stopcocks, 
and  care  is  taken  to  see  that  the  joints  are  tight. 

One  gram  of  flour  is  placed  in  a  mortar  and  triturated  with  about  25  cc. 
of  distilled  water.  This  is  poured  into  the  flask,  together  with  the  washings 
from  the  mortar,  and  water  added  till  a  total  of  100  cc.  is  reached.  When 
the  mixture  is  at  the  temperatvre  of  the  thermostat  (20°  C),  5  cc.  of  a 
perhydrol  (30%  Hg  O2)  solution  m.ade  up  of  i  part  perhjj-drol  and  4  parts 
water,  is  introduced  through  the  funnel.  Whefi  the  water  level  in  the  burett  e 
is  at  zero,  the  stop-cock  of  the  delivery  tube  and  that  of  the  funnel 
are  closed,  and  the  stop-cock  of  the  tube  communicating  with  the  burette 
opened.  Two  readings  are  taken,  one  after  30  minutes,  the  other  after 
I  hour.  The  volume  of  gas  in  the  burette  is  corrected  to  20^0.  and  a  pres- 
sure of  760  mm. 

Results  and  conclusions.  —  The  appended  table  shows  the  results 
obtained  from  many  flours  supplied  by  various  mills.  The  ash  content  is  • 
expressed  in  per  cent.,  and  the  oxygen  evolved  in  30  and  60  minutes  respec- 
tively in  CCS.  per  i  gm.  of  flour,  and  it  is  seen  that,  though  the  parallelism 
between  the  two  is  not  exact,  it  is  very  close.  With  double  the  ash  con- 
tent the  catalase  activity  increases  about  340  %  with  treble  the  ash  content^ 
the  activity  increases  about  500  %.  The  catalase  activity,  thetefore,  in- 
creases much  more  rapidly  than  the  ash  content,  thus  offering  an  advan- 
tageous method  for  grading  flour  which  will  dispense  with  the  costly  appa- 
ratus, —  mufile  furnace,  platinum  crucibles,  etc.  —  generally  used. 

Catalase  activity  tests  of  American  Wheat  fiov.rs. 


Mill  supplying  sample 


Quality  of  flour 


Ash 
content 


Catalase  activity 
cc.  of  Oo  evolved 


in  30 
minutes 


in  60 
minutes 


Mill    A.,  5000  barrels  capacity 

»      »         »  »  » 

Mill   B.,   1000  barrels  capacity 


» 


» 


» 


» 


» 


»  »         ))  »  » 

Mill  C,  850  barrels  capacity 

»  ))         »  »  » 

»  »         »  »  » 

»  1)         »  ))  » 

Mill  D.,  500  barrels  capacity 


riour  bolted   at    100    %    from 
various  sources 


Patent  (boltedat  more  than  70%) 
1st  clear  (  »  less  than  »  40%) 
2nd  »     {     »        »  »     40%) 

83  %  Patent 

100  %  Straight 

17  %  Clear 

"A"   Grade 

"  L  "        » 

"T"        » 

"E"        » 

80  %  Patent 

Straight 

20  %  Clear 

Straight. 

»       

» 

» 

»       

» 

»       


0.36 

6.9 

1.04 

4I.I 

2.00 

58.9 

0.42 

10.2 

0.48 

16. 1 

0.72 

34-9 

0.49 

14.1 

0.54 

16.7 

0.93 

3«.4 

1.42 

72.4 

0.43 

5.5 

0.48 

12.6 

0.86 

30.1 

0.45 

5-7 

0.46 

6.4 

0.47 

6.3 

0.48 

6.6 

0.49 

6.6 

0.50 

8.9 

0.52 

12.0 

II. 6 

52.4 
97.2 
14.2 
22.9 

45-1 
20.6 
26.2 

51.6 
80.0 

11.5 
19.9 

43-4 

9-1 

10.7 

II. o 

1 1-5 
II. 6 
14.6 
20.2 
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465  -Brazilian   Oilseed.  —  Bolton,   E.   Richards  and  Hewer,  Dorothy,   G.,  in   The 
Analyst,  Vol.  XI^II,  No.  491,  pp.  35-45  +  i  Plate.  I<ondon,  February,  1917. 

Brazil  has  a  large  variety  of  oil-bearing  products.  The  authors  have 
analysed  many  of  these  and  have  selected  twenty  as  typical ;  these  are 
given  in  the  appended  table  (see  p.  505).  The  Amazon  district  is  particularly 
rich  in  oleaginous  seeds.  Those  of  the  palms  deserve  special  attention 
because  :  —  i)  all  those  hitherto  described  give  edible  oils  and  fats  ;  2)  the 
residue  is  suitable  for  feeding  cattle  ;  3)  the  kernels  have  a  high  oil  content, 
are  easily  shipped  and  do  not  decompose  in  transit  ;  4)  in  many  cases  the 
pulp  surrounding  the  shell  contains  a  large  quantity  of  oil,  which  though 
usually  not  edible,  may  be  adapted  to  many  other  purposes  ;  5)  the  similarity 
of  the  oils  obtained  from  the  kernels  of  the  various  palms  makes  it  possible 
to  mix  them. 

The  chief  disadvantages  are : —  i)  the  hardness  of  the  shell  enclosing  the 
kernel,  which,  in  many  cases  would  have  to  be  cracked  by  special  ma- 
chinery ;  2)  the  wide  area  of  distribution,  making  collection  difficult. 

466  -  Paper-Yielding  Plants  (i).  — -Michotte,  F^licien,  in  Comptes  rendus  des  Seances  de 
V Academie  d' Agriculture  de  France,  Vol.  IV,  No.  4,  pp.  142-146.  Paris,  January  30,  1918. 

At  the  present  day  the  paper  trade  is  passing  through  a  crisis  of  short- 
age of  raw  material  which  must  have  occurred  within  less  than  10  years, 
and  has  been  hastened  by  the  war. 

Modern  paper  factories  make  use  of: —  i)  mechanical  and  chemical 
wood  pulp  ;  2)  by-products  of  spinning  ;  3)  rags  ;  4)  old  sacks  and  cord  ; 
5)  alfa  and  its  substitutes  ;  6)  old  paper  ;  7)  cereal  straw.  The  order  of 
these  raw  materials  is  approximately  that  of  the  quantities  of  each  used. 

The  world's  production  of  paper  amounts  to  about  10  million  metric 
tons ;  of  this  7  to  7  ^  million  are  obtained  from  wood  alone.  The  shortage 
is  due  above  all  to  lack  of  wood  pulp,  and  also  to  lack  of  the  six  other  raw 
materials.  The  real  cause  is  that  the  use  of  wood  for  paper-making  is  a 
fundamental  error ;  the  increased  development  in  the  use  of  paper  has  lead 
to  an  annual  production  which  would  require  10  years  to  produce.  If  no 
progress  has  been  made  in  this  problem  it  is  because  little  is  known  of  plants 
from  which  paper  may  be  made,  and  that  the  use  of  fibre  in  paper-making 
depends  on  two  series  of  factors.  One  of  these  series  relates  to  the  fibre 
(ease,  cost  of  treatment  ;  nature  of  the  fibre  ;  yield  in  cellulose),  the  other 
to  economic  factors  (cost,  facility  and  labour  for  harvest  ;  possibility  and 
cost  of  transport ;  cost  of    fuel  and  soda  ;  duties). 

If  the  700  known  species  of  textile  plants  can  yield  paper,  those  requir- 
ing cultivation  must  be  eliminated :  only  those  costing  nothing  can  be  used. 
There  are  two  series  of  such  plants : —  i)  thbse  cultivated  for  other  products, 
such  as  the  banana,  pineapple  and  sugar-cane  ;  2)  those  of  wild  and  rapid 
growth,  classified  as  weeds  in  agiiculture.  Among  these  are —  i)  Bromelia- 
ceae    {Bromelia)  ;    2)    I/iliaceae    (the   Yuccas   and   Pkormium)  ;   3)  palms  ; 


(i)  See  also  B.  March,  1Q13,  No.  310.   {Ed.). 
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5o6  VARIOUS   INDUSTRIES  DEPENDING  ON  PLANT  PRODUCTS 

4)  Gramineae;  5j  Cyperaceae;  6)  Typhaceae;  7;  Juncaceae;  8)  Pontederiaceae ; 
9)  I^abiatae  ;  10)  ferns. 

The  cultivated  plants  (pineapples,  bananas,  etc.)  and  the  first  three 
above-mentioned  families,  cannot  be  used  for  paper-making,  as  by  decortica- 
tion a  product  may  be  obtained  of  much  greater  value  than  paper.  The 
economic  conditions  under  which  the  others  may  be  utilised  and  new  plan- 
tations of  them  formed  requires  special  study. 

Genera  which  may  be  used. 

Gramineae.  —  Ammophila,  Ampelodesma  or  Diss,  Andropogon,  Arunda,  Bambusa, 
Cynodon,  Cynosunis,  Dichelana,  Epicampes,  Elymus,  Festuca,  Gynerium,  Hetero- 
pogon,  Hicrochloe,  Ichoemum,  Imperata,  I^ygeum,  Spartum,  Melocanna,  Michantus, 
Molinia,  Muhlenbergia,  Panictim,  Paspalum,  Phragniites,  Poa,  PoUinia,  Triadia,  Sac- 
charum,  Spartium,  Sporobolus,  Stipa  or  Alfa,  Thisanolaena,  Zizania. 

Cyperaceae,  —  Carex,  Cyperus,  Eleocharis,  Eriophorum,  Fimbristylis,  Gahnia,  Honckenga, 
Kyllinga,  I/epironia,  Psamma,  Schoenus,  Sdipus,  Spartina. 

Typhaceae.  —  Typha. 

Pontederiaceae.  —  Eichornia,  Elodea. 

Lahiatae.  —  Hyptis. 

Juncaceae.^ —  Juncus,  Priorum,  Xanthorrhea,  Xerotes. 

Ferns.  —  Polypodium. 

467  -  Utilization  of  the  Red  Dye  Obtained  from  the  Leaf- Sheaths  and  Stalks  of  Certain 

Varieties  of  Sorghum  (i). —  dudgeon,  Gerald  C,    in  The  Agricultural  Journal  of 
Egypt,  Vol.  VII,  pp.  150-153.     Cairo,  1917. 

The  red  pigment  developed  at  maturity  in  part  of  the  leaves  and  stems 
of  certain  varieties  of  sorghum  {e.  g.,  Sorghum  technicum)  is  used  in  some 
parts  of  northern  Nigeria  for  dyeing  goat -leather  [Bulletin  of  the  Imperial 
Institute,  London,  Vol.  IV,  pp.  75  and  366,  1906  ;  Vol.  VI,  p.  175,  1908  ; 
Vol.  VIII,  p.  402,  1910).  The  sorghum  used  for  this  purpose  in  northern 
Nigeria  is  there  called  "  Karandefifi  "  ;  a  similar,  perhaps  identical,  variety, 
"  Bultan  ",  grown  in  the  eastern  Sudan,  is  used  for  the  same  purpose  as 
well  as  for  staining  grasses  used  in  basket -making. 

While  cultivating  several  varieties  of  broom  sorghum  at  El  Gimmeiza 
Kxperimental  Farm,  it  was  noticed  that  four  varieties  from  the  United 
States  and  one  from  Italy  all  developed  the  red  pigmentation  of  the  leaf 
sheath  at  maturity.  Red  spots  on  sorghum  stems  are  very  common,  even 
on  5.  vulgare,  grown  as  a  food-crop  in  Upper  Egypt,  but  the  active  principle 
producing  the  colour  is  still  undetermined.  It  has  been  attributed  to  a  fun- 
gus related  to  that  which  attacks  the  injured  parts  of  sugar-cane  (Cercospora 
vaginae),  but  attempts  to  isolate  this  fungus  have  so  far  been  unsuccessful, 
chiefly  on  account  of  the  difiiculty  of  preserving  the  living  tissue  of  the 
plant  in  a  sterile  condition  in  respect  to  other  fungi. 

The  colouring  matter  of  sorghum  contains  two  pigments :  —  one  of  a 
brick-red  to  orange-red  colour,  extracted  by  boiling  in  water  ;  another  of  a 
crimson  or  purplish-red  shade,  extracted  from  the  matter  which  has  already 
yielded  the  first  by  boiling  with  water  containing  bicarbonate  of  soda. 


(i)  See  also  R.  February  1918,  No.   172   {Ed.' 
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It  was  found  that  an  infusion  of  the  pigment  in  water  containing  a 
little  carbonate  of  soda  dyed  tanned  goat-leather  to  shades  varying  from 
red  to  brown  ;"unprepared  wool  was  dyed  a  brown  which  did  not  last.  An 
infusion  in  pure  water  dyes  wool  previously  boiled  in  alum  to  shades  of 
old  rose  and  orange-pink  which  fade  on  exposure  to  sunlight  or  dew  for  3 
or  4  weeks.  Unprepared  wool,  boiled  in  an  infusion  of  pure  water,  took 
up  nearly  all  the  free  pigment ;  subsequent  steeping  in  a  solution  of  hypo- 
sulphide  of  soda  fixed  the  dye  very  well.  When  hyposulphide  of  soda  is 
added  to  the  solution  in  which  the  sorghum  is  boiling,  a  browner  shade  is 
obtained  which  appears  resistant  to  sunlight,  etc.  Similar  results  were 
obtained  with  bombyx  or  tussar  {Antheraea  mylittas)  silk. 

When  zinc  nitrate  and  tartaric  acid  were  used  to  fix  the  dye  the  colours 
lobtained  with  silk  were  very  bright,  varying  from  dark  orange-red  to  rose 
Ipink,   and  were  apparently  fast. 

j  When  the  coloured  liquor  is  evaporated  to  dryness  very  little  residue  is 
left.  This  pigment  may  be  obtained  as  a  by-product  of  sorghum  grown 
for  other   purposes. 

468  -  A  Study  of  Methods  for  Preparing  Liquorice  Extract,  --  pichard,  Germain,  in  the 

Journalde  Pharmacic  ct  de  Chemie,  Year  CX,  Series  VII,  Vol.  XVII, No.  i,  pp.  16-18.  Paris, 
January  1,   1918. 

The  author  has  tried  all  the  official  methods  prescribed  b}'-  the  pharma- 
copaeias  of  different  countries,  in  order  to  find  the  best  method  of  extraction 
so  as  to  obtain  a  high  yield  and  concentration,  whilst  leavirag  the  organo- 
leptic qualities  of  the  extiact  unaffected.  Percolation  in  the  hot  was  also 
tried. 

From  the  results  it  is  concluded  that  the  best  method  is  that  of  perco- 
ation  with  cold,  ammoniacal  water,  prescribed  in  the  United  States.'  Whilst 
'percolation  with  pure,  distilled  water  extracts  4  to  5  %  of  the  ghcyr- 
''hizic  acid  contained  in  the  herb,  percolation  with  ammoniacal  water  re- 
noves  up  to  8  %,  according  to  the  author's  experim^enls.  These  figures 
ire  close  to  those  of  Capin,  who  worked  with  vSmyrna  liquorice,  and  obtained, 
vith  percolation  with  ammoniacal  water,  a  \ield  superior  by  4.15  gm.  % 
o  that  given  by  percolation  with  pure,  distilled  water.  The  author  ob- 
ained  his  results  with  liquorice  from  Glycyrrhiza  glubra,  but  of  varying 
luality.     They  underwent  the  same  variations. 

In  second  ordei,  comes  lixiviation  in  the  cold,  and  thirdly,  maceration, 
ilethods  using  heat,  though  giving  a  higher  yield,  aie  defective,  as  they 
•ause  an  alteration  of  the  chief  constituent  of  the  liquorice  (glycy^rhizic 
cid,  w^hich  is  partly  hydrolysed)  and  they  should  be  completely  abandoned. 

69  -  Berry  Wax. —  The  South  African  Journal  of  Industries,  Vol.  I,  No.  4,  pp.  338-339. 
Pretoria,  December,  191 7. 

The  South  African  "  berry  wax  "  is  obtained  from  Myrica  cordifolia, 
bush  growing  on  the  sand-drifts  between  Port  Elizabeth  and  Cape  Town 
nd  in  the  Forest  Reserves  of  the  latter  district.  Up  to  the  present  it 
as  been  used  but  little  in  local  factories,  nearly  all  of  it  being  exported, 
he  amount  in  1914  amounting  to  21  395  lbs.,  valued  at  £  i  021. 
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A  sample  of  the  wax  was  examined  by  the  Imperial  Institute,  which 
stated  it  to  resemble  "  myrtle  wax  "  derived  from  Myrica  cerifera.  The 
results  of  the  analysis  were  :  — 

Saponification  value,  2  ii.i  mgm ;  iodine  value,  1.06  %;  acid  value,  4.09  mgm. ; 
mean  molecular  weight  of  fatty  acd,  236.1;  melting  point  of  wax,  40.50C. ;  melting 
point  of  fatty  acids,  47.5<'C.;  specific  gravity  at  99°C.,  0.8741. 

A  firm  of  manufacturers  estimated  the  value  of  herry  wax  to  be  2/3 — ^U 
that  of  beef  tallow.  It  is  not  suitable  for  candle-making," but  may  be 
used  for  boot  and  floor  polishes  and  yields  a  hard,  white  soap. 

470  -  Detection  of  Lime  Used  as  a  Neutralizer  in  Dairy  Products.  —  wichmann, 

H.  J., in  the  U.  S.  Department  of  Ap-iciilture,  Bulletin  No.  524,  pp.  22.  Washington,  D.  C, 
May,  1917.  —  Abstract  in  the  Annates  des  Falsifications  et  des  Fraudes,  Year  X,  No.  109- 
iio,  pp.  581-582.  Paris,  November-December,  1917. 

The  use  of  lime  by  central  dairies  before  pasteurisation  for  the  purpose 
of  reducing  the  acidity  of  the  cream  before  churning  is  spreading  more 
and  more.  It  is  claimed  that  this  method  gives  a  better  butter  than  could 
be  obtained,  without  neutralisation,  with  the  same  acid  cream.  The  author 
(Assistant  Chemist,  Foods  and  Drugs  Inspection  lyaboratory,  Denver,  Col.), 
has  devised  a  method  by  which  the  addition  of  lime  to  cream  before  churning 
can  be  detected  with  certainty.  This  method  consists-  of  a  very  exact 
analysis  of  the  ash. 

It  was  noted  that,  though  in  many  analyses  of  one  sample  there  is  a 
notable  difference  in  the  total  ash  content,  this  is  not  so  with  the  salt  free 
ash  content.  The  difference  between  the  salt-free  ash  content  in  tripli- 
cate analyses  is  less  than  o.oi  %.  The  percentage  of  lime  may  thus  be 
estimated  by  the  salt-free  ash. 

The  total  ash  of  a  10  gm.  sample  is  first  determined.  In  the  case  of 
salted  butter  the  chlorides,  as  sodium  chloride,  are  determined.  The  dif- 
ference between  these  two  determinations  gives  the  total  salt-free  ash 
content. 

The  lime  is  estimated  as  follows :  —  The  ash  of  10  to  50  gm.  of  the  sample 
is  warmed  with  a  known  volume  of  decinormal  hydrochloric  acid.  When 
the  ash  has  dissolved  and  cooled  it  is  titrated  with  decinormal  sodium 
hydroxide  in  the  presence  of  methyl  orange,  the  alkalinity  being  thus  cal- 
culated. Acetic  acid  is  added  in  slight  excess,  and  the  calcium  precipitat- 
ed from  hot  solution  with  ammonium  ox;alate.  The  calcium  oxalate  is 
filtered,  washed,  and  ignited  and  the  calcium  oxide  weighed. 

By  this  method  the  author  analysed  the  ash  of  cream  with  or  without 
lime,  and  salted  and  usalted  butter  made  from  both  kinds  of  cream.  The 
results  show  that  a  maximum  percentage  of  25  of  calcium  oxide  in  the  salt- 
free  ash  is  a  good  working  standard.  All  butter  with  less  than  25%  cal- 
cium oxide  may  be  regarded  as  prepared  from  un-limed  cream.  If  this 
percentage  is  between  25  and  28,  the  butter  is  suspicious. 

In  the  case  of  salted  butter,  allowatice  must  be  made  for  the  im- 
purities in  the  salt  used  ;  the  chief  of  these  is  calcium  sulphate.  If  the 
sulphates  in  the  ash  are  estimated  and  calculated  as  calcium  sulphate  a 
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reliable  figure  for  correction  may  be  obtained.  If,  after  this  correction, 
the  percentage  of  CaO  in  the  salt-free  ash  of  salted  butter  is  bctwe>'n  25  and 
28,  the  butter  is  suspicious,  but,  before  drawing  definite  conclusions,  the 
salt  used  should,  if  possible,  be  examined ;  if  the  percentage  is  still  above  28, 
the  butter  has  been  made  with  neutralised  cream.  • 

Attention  is  drawn  to  a  method  for  renovating  old  butter,  so  as  to 
make  a  rancid  product  saleable.  All  butters  so  treated  give  an  alkaline 
reaction  to  litmus.  When  heated  with  dilute  sulphuric  acid  they  give  a  smell 
of  butyric  acid  which  shows  the  presence  of  calcium  butyrate.  The  aqueous 
extracts  are  alkaline  to  litnms  and  sometimes  even  to  phenolphthalein. 
Analysis  shows  the  presence  of  free  oleic  and  palmitic  acids. 

It  may  be  necessary  to  distinguish  between  a  butter  made  from  limed 
cream  and  a  butter  given  a  "  lime  bath  ".  If  the  alkalinity  is  below  20,  the 
aqueous  exitract  acid  to  litmus,  and  the  percentage  of  CaO  in  the  salt -free 
ash,  corrected  for  calcium  sulphate  in  the  salt,  well  above  25,  the  butter 
has  been  made  with  limed,  cream.  If,  on  the  contrary,  the  butter  has  an 
alkalinity  over  20,  if  the  aqueous  extract  is  alkaline  to  litmus,  the  percentage 
of  CaO  in  the  salt -free  ash  above  35,  and  if ,  when  treated  with  dilute  sul- 
phuric acid,  it  liberates  butyric  acid,  it  is  proof  that  lime  has  been  added  to 
the  butter  and  not  to  the  cream. 

471  -  The  Determination  of  Bacteria  in  Ice  Cream(i). — ayers,  S. Henry  and  johnsoit, 

W.   T.   Jr.,   in    U.   S.   Department  of  Agriculture  Bulletin  No.    563,   pp.    16,   9  Tables. 
Washington  D.  C,  June  19,  191 7. 

The  authors  have  devised  the  following  method  of  sampling  and  plat- 
ing ice  cream :  —  The  top  layer  of  the  can  of  cream  was  taken  of  with  a  large 
sterile  spoon  ;  the  samples  were  taken,  in  the  centre  and  at  two  opposite 
sides,  three  from  the  topmost  third  of  the  can,  three  from  the  middle  and 
three  from  the  bottom  third.  Kach  sample  contained  about  30  grams  and 
was  removed  with  a  small  sterile  scoop  and  placed  in  a  sterile  flask ;  the 
flasks  were  then  placed  in  water  at  400  C.  (1040  F.)  for  15  minutes  ;  the  melt- 
ing or  melted  ice  cream  was  thoroughly  shaken  ;  i  cc.  of  melted  ice  cream 
was  then  removed  from  each  flask  and  placed  in  99  cc.  of  sterile  water  at 
a  temperature  of  400  C.  in  order  to  keep  the  fat  in  a  melted  condition ; 
the  dilutions  were  made  in  the  usual  way ;  the  agar  plates  were  incubated 
at  300  C.  (86  F.)  for  5  days  and  then  counted. 

By  this  method  the  writers  examined  198  samples  from  22  one-gal- 
lon lots  of  commercial  ice  cream  obtained  from  different  manufacturers  : 
the  tabulated  results  indicate  that  bacteria  in  commercial  ice  cream  are 
distributed  quite  evenly  and  that  an  analysis  of  one  sample  from  a  gallon 
of  ice  cream  gives  results  which  will  hold  for  any  other  similar  sample  from 
the  same  gallon  (2). 


(i)  See  also  J.  A.  Ruddick,  Present  State  of  Dairy  Industryin  Canada, B.  February  1914, 
p.  162.      (Ed.) 

(2)  Th's  shows  how  inexact  are  the  conclusions  of  previous  authors  :  —  that  the  distribu- 
tion of  bacteria  in  ice  cream  is  marl:edly  uneven,  that  there  is  great  variability  in  the  bac- 
terial counts  of  different  portions  of  the  same  container,  and  that  this  variability  is  so  great 
that  anysm\ll  sample  selected  for  analysis  will  not  represent  the  whole  mass  of  icecream. 
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Storage  of  ice  cream  for  ii  days  in  a  commercial  ice-cream  cabinet 
where  it  is  allowed  to  soften  every  day,  then  repacked  with  ice  and  salt 
and  again  hardened,  or  in  a  hardening  room  for  a  period  of  two  months 
did  not  seem  to  cause  an  uneyen  distribution  of  bacteria. 

In  a  series  of  from  5  to  10  samples  taken  directly  from  a  large  commer- 
cial freezer  the  bacterial  counts  on  each  sample  checked  within  the  usual 
limits  of  error  of  bacterial  analyses. 

No  greater  variation  in  bacterial  counts  between  samples  was  observed 
when  the  plates  were  incubated  at  370  C.  (98.6°  F.)  for  48  hours  than  when 
incubated  at  30°  C.  (860  F.)  for  a  period  of  five  days. 

When  dilutions  were  such  that  about  200  colonies  were  present  on  the 
plates  a  lower  variation  between  counts  of  samples  of  ice  cream  was  found 
than  when  there  were  50  or  fewer  colonies  per  plate. 

The  variation  between  a  series  of  plates  made  from  the  same  sample 
and  dilution  was  found  to  range  from  7  to  26.6  per  cent.  Among  duplicate 
plates  a  variation  as  high  as  41  per  cent,  was  obsen'ed.  This  must  be  re- 
membered in  connection  with  the  fact  that  the  variation  found  in  these 
experiments  between  average  counts  of  different  samples  of  ice  cream  from 
the  same  gallon  lot  ranged,  generally  speaking,  between  20  and  30  per  cent. 
To  this  variation  between  duplicate  plates  or  a  series  of  plates  from  the  same 
dilution  must  be  added  the  error  introduced .  in  removing  i  cc.  portions  of 
ice  cream  from  different  samples. 

When  interpreting  bacterial  counts,  differences  in  the  number  of  bac- 
teria per  cubic  centimeter  should  never  be  considered  except  in  relation 
to  the  total  count  of  each  sample. 

472  -  Chicago  Dressed  Carcass  Contest  of  Cattle,  Sheep  and  Hogs.  —  The  Breeders 

Gazette,  Vol.  lyXXII,  No.   24,  pp.    108.^-1086.     Chicago,   December   13,   1917. 

Producers  in  the  United  States  were  exceptionally  keen  this  year  to 
find  out  whether  or  not  their  high  priced  feed  and  care  had  turned  out  a 
first  class  finished  product.  No  better  opportunity  is  afforded  the  producer 
to  get  detailed  and  accurate  results  than  at  the  carcass  contest. 

Cattle.  —  J.  Gosling,  America's  best  known  judge  of  carcass buUocks, 
tied  the  ribbons  on  foot  on  twenty-two  bullocks  and  his  ratings  on  foot 
were  verified  by  the  carcass  test.  SwiFT  and  Co.  dressed  the  twenty-two 
bullocks,  S.  T.  White  being  the  carcass  judge.  Table  I  shows  the  results 
of  the  cattle  carcass  test  of  steer  and  heifer  two  years  old  and  under  three, 
and  one  year  old  and  under  two. 

Carcass  of  steer  or  heifer  two  years  old  and  under  three. 


Name 


Exhibitor 


Breed 


Foot 
placing 


S    OB 

-I 


be 
.9 


J3  a) 


Si 


1.  state's  Regent.   . 

2.  Neb  White  Sox.  . 

3.  Cressie  2d  ...    . 

4.  Queenland .... 
3.  Harford  I,ad  6th  . 


Peuasylvania  State 
College 

University    of   Ne- 
braska   

Purdue   University 

W.  B.  Seeley  .   .    . 

E.  H.  Taylor.  Jr.    . 


Angus  .    . 

Angus  .  . 
Gr.  Angus 
Angus  .  . 
Hereford  . 


lb. 


1135 


1410 

1465 
1650 


lb. 

% 

.    .. 

lb. 

lb. 

882 

66.07 

73 

81 

1031 

66.y5 

44 

99 

923 

65.46 

83 

60 

1002 

68.40 

52 

82 

"37 

68.91 

.45 

85 

1 

147 1 


!  cen- 
ts. 

23^3 

21  y* 

i9y2 

17 

I 
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One  year  old^  and  under  two. 


I.  Pandeau  <;r.  . 


Iowa  State  College  '  Angus 


2.  Ohio's    Highland  |   Ohio  State  Univer-   \ 

I,ad sity i  Angus  .    . 

3.  Jerry j  Earl  Buckland   .    .    j   Gr.  S-H.    . 

4.  Pensy C.  L.  Taggart.    .    .    \  Gr.   Angus 

5.  Black  I^d.    .    .    .  H.  D.  Brent.   .    .    .    ;   Gr.   Angus 


5 
o 

I 
o 


TI85 

789 

66.58 

46 

74 

13^5 

855 

64-53 

47 

73 

"75 

752 

64.00 

65 

60 

1105 

708 

64.07 

50 

60 

1165 

764 

65.58 

66 

63 

41  y^ 

25 

24% 

22 

23 


Sheep.  —  Armour  &  Co.  dressed  43  head  of  yearling  wethers  and  lambs. 
As  is  usually  the  case  in  the  carcass  contest  the  Southdowns  were  given 
all  the  ribbons. 


Exhibitor 

Breed 

.  .  ^       Dressed 
Live  weight            .  , 
weight 

lb.                    lb. 

Dressing 
% 

Price 
per  lb. 

cents. 

Dressed  carcass  0 

/  yearling  wethers. 

1.  W.  H.  Miner  .    .    . 

2.  W.  H.  ivnner  .    .    . 

3.  R.  McEwan     .   .    . 

G.  Southdown  .    .    . 
Southdown  .... 
Southdown  .... 

135 
163 

120 

83 

lOI 

71 

61.4 
61.9 
59.1 

36 
22 
21 

Dressed  carcasses  of  lambs. 

1.  W.  H.  Miner    (i)    . 

2.  Purdue  University  . 

3.  University  of   Wis- 

consin ..... 

Southdown    .... 
Southdown   .... 

Gr.  Southdown   .    . 

82 
120 

97 

47 

72 

53 

57-3 
60.0 

54-6 

77  Vi 
40 

40 

(i)  Grand  Champion 

Carcass. 

Hogs.  —  Morris  &  Co.  dressed  41  hogs.  Three  Berkshires  topped  the 
heavyweight  class,  300  lbs.  or  over,  there- being  very  little  difference  in 
the  uniform  mixture  of  fat  and  lean.  . 


Dressed  Carcasses  Weighing  300  pounds  or  over. 

Exhibitor 

Breed 

Live  weight 
lb. 

Dressed 
weight 

lb. 

Dressing 
% 

Price 
per  lib. 

cents. 

1.  W.  S.  Corsa 

2.  W.  S.  Corsa 

3.  W.  S.  Corsa 

Berkshire    .... 
Berkshire    .... 
Berkshire    .... 

473 
450 
512 

378 
352 
410 

• 

88.77 

83-77 

•82.92 

21     1/2 
21     1/2 
20    1/2 

Dressed  Carcasses  Weighing  200  lbs.  and  under  300. 


1.  B.  Meyers 

2.  Raemelton  Farms 

3.  Raemelton  Farms 


Chester  White 
Gu  Yorkshire 
Gr.  Yorkshire 


320 

332 
310 


260 

275 

258 


81.25 
82.83 
83.22 


22 
22 
22 


!                      Dressea 

1.  F.  E.  Bone  (2) 

2.  F.  E.  Bone 

3.  G.  1,.  Burgess 

I  Carcasses  Weighii 

Gr.  Chester  White. 
Chester  White    .    . 
Poland-Duroc     .    . 

tg  TOO  lbs 
200 

183 

243 

.  and  und 

168 

151 

198 

er  200. 

84.00 
82.51 
81.48 

28 

24  1/2 

23  V2 

(2)  Grand  Champion  Carcass. 

* 

» 

' 

[4li%] 

512 


AGRICUIvTURAIv  PRODUCTS :  PRESERVIN<i 


AGRICULTURAL 

PRODUCTS  : 
PRESERVING. 

PACKING 

TRANSPORT, 

TRADE 


473  -  The  Colon-Aerogenes  Group  from  Silage.  —  hunter,  o  w.  (Bacteriological  i,abo- 

ratory,  Kansas  Agricultural  Experiment  Station),  in  the /oM^waZ  of  Bacteriology,  Vol.11, 
No.  6,  pp.  635-639  ;    bibliography   of    7    publications.     Baltimore,   November,    1917. 

A  study  of  silage  fermentation  has  shown  the  colon  group  to  be  a  pre- 
dominating type  in  the  early  stages  of  ripening.  Analyses  of  many  samples 
of  alfalfa,  sugar-cane,  maize  and  kafir  forage  at  the  time  of  filling  the  silo, ' 
gave  counts  varying  between  1 000  to  I  000  000  of  these  organisms  per 
gram  of  fodder.  Examination  of  various  forage  collected  in  the  fields 
under  aseptic  conditions  showed  their  presence  in  numbers  ranging  from 
1000  to  100  000  organisms  per  gram.  This  shows  that  the  common  forage 
crops  are  natural  hosts  of  the  colon-aerogenes  group,  and  that  the  large  num- 
bers found  on  the  forage  as  it  enters  the  silo  are  not  due  to  contamination 
though  handling  and  cutting,  but  represent,  in  a  majority  of  cases,  the 
actual  number  living  in  the  forage. 

Numerous  workers  have  reported  the  presence  of  the  colon  group  on 
grains,  grasses  and  flowers,  but  have  not  agreed  whether  the  presence  of 
these  organisms  is  due  to  fsecal  contamination  or  whether  they  represent 
a  specific  type  caracteristic  of  grains. 

The  author's  preliminary  investigations  show  that  the  colon-aerogenes, 
group,  common  on  forage,  finds  there  an  environment  favourable  to  growth. 
Alfalfa  was  grown  in  the  laboratory,  all  sources  of  contamination,  except' 
those  from  the  soil,  being  prevented.  Over  100  000  coli-like  organisms  per 
gram  were  found.  The  only  possible  source  of  infection  from  such  organisms 
was  through  the  root-system,  which  did  not  seem  likely,  or  through 
contamination  from  the  soil  as  the  plants  broke  through,  a  source  of  un- 
doubted importance. 

The  purpose  of  the  author's  experiments  was  to  study  the  physiological 
activities  of  the  colon  aerogen'es  groups  present  in  silage.  He  studied 
these  activities  in  no  cultures  divided  into  four  groups  —  Bacillus  coli- 
conimunis,  B.  coli-communior ,  B.  (lactis)  aerogenes,  B.  acidi  {lactici).  Cf 
these  cultures,  95  were  isolated  from  various  kinds  of  silage  (53  from  al- 
falfa, 39  from  kafir,  and  3  from  maize),  and  15  from  alfalfa  and  kafir  col- 
lected in  the  field  under  conditions  as  aseptic  as  possible. 

The  results  showed  48.18  %  of  the  microorganisms  to  be  B.  {lactis) 
aerogenes,  30.9  %  B.  coli-communior ,  10.9  %  B.  coli-conimunis  and  10  % 
B.  acidi  {lactici).  Classified  according  to  origin  by  differentiation  with  me- 
thyl red,  79.08*%  were  of  non-fsecal  strains  and  20.9  %  of  fsecal  origin. 
All  the  strains  represented  by  the  B.  coli  communis  and  B.  acidi  {lactici) 
groups  were  fsecal  types,  whereas  those  of  the  groups  B.  coli  communior 
and  B.  {lactis)  aerogenes  were  non-fsecal  types.  A  correlation  between  the 
Voges-Proskauer  reaction  and  hydrogen-ion  concentration  was  observed 
in  all  cultures ;  all  cultures  with  a  high  hydrogen-ion  concentration  gave  a 
negative  Voges-Proskauer  reaction,  those  with  a  low  concentration  gave  a 
positive  reaction.  lyitmus  milk  was  coagulated  by  90.9  %  of  all  fsecal  strains, 
while  98.5  %  of  the  non-fsecal  types  showed  only  an  acid  reaction. 
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474  -  Preservation  of  the  Roots  of  Jerusalem  Artichoke.  —  genin,  Joseph,  in  Comptes 

rendus  des  Seances  de  V Acadcmie  d' Agriculture  de  France,  Vol.  IV,  No.  i,  pp.  64-65.  Paris 
January  9,  191 8. 

It  is  well  known  that,  in  April,  the  root  grows,  and  that,  in  spite  of 
all  precautions,  it  empties  and  can  no  longer  be  used. 

The  author  successfully  employed  the  following  method  on  his  farm 
at  Bourgain  (Isere) :  —  In  March  the  whole  harvest  is  gathered  into  a  shed ; 
the  artichokes  are  passed  through  a  root-washer  and  a  root-cutter.  They 
are  then  piled  in  empty  wine  casks.  Before  long  they  float  in  their  own 
water  ;  they  are  then  weighted  with  a  few  stones  and  left  till  July  or 
August  when  they  are  fed  to  livestock. 

475  -  Cold  Storage  Butter.  —  Abstract  from  the  National  Food  Mamzine,  U.  S.  A.,  in  Cold 
Storage,  Vol.  XXI,  No.  238,  pp.  lo-ii.  lyondon,  Januuary  17,  1918. 

The  preservation  of  the  flavour  of  butter  during  cold  storage  has  been 
the  subject'of  close  investigation  by  Dr.  Don  C.  Dyer,  chemist  to  the  Dairy 
Division  of  the  U.  S.  Department  of  Agriculture.  Dr.  Dyer's  experiments 
show  that  the  disagreeable  flavours  which  arise  in  butter  during  cold  storage 
result  from  a  chemical  change,  caused  by  the  slow  oxidation  of  one  or  more 
of  the  non-fatty  substances  of  the  butter-milk.;  they  are  not  due  to  oxida- 
tion of  the  fat  itself.     Moreover,  the  extent  of  this  chemical  change  is  in 
proportion  to  the  acidity  of  the  cream  with  which  the  butter  is  made. 
j  Dr.  Dyer  overthrows  certain  accepted  chemical  theories.     He  believes 
'  that  olein,  which  forms  35  %  of  the  non-volatile  constituents  of  butter  fat, 
j  oxidises  with  great  difiiculty,  and,  probably,  absorbs  no  oxygen  whatever. 
'  For  this  reason  the  fault  must  be  searched  for  elsewhere. 
i  It  is  the  butter-milk  which,    according  to  Dr.  Dyer,  supplies  the  sub- 

'  stance  which  decomposes  during  cold  storage,  and  this  decomposition  is 
j  in  proportion  to  the  degree  of  acidity  of  the  butter  ;  the  higher  the  acidity, 
I  the  greater  the  decomposition.     In  order  to  avoid  this  decomposition,  the 
dairyman  who  makes  butter  for  cold  storage  must  not  use  cream  which  is 
too  acid,  or,  if  he  is  obliged  to  do  so,  he  must  wash  the  butter  well  so  as  to 
free  it,  so  far  as  possible,  from  the  butter-milk.     Butter  made  from  fresh 
cream  of  low  acidity  is  best  for  preserving,  and  at  the  present  day,  in  the 
United  States,  all  butter  for  the  navy  must  be  so  made.     Butter  made  with 
acid  cream  is  suitable  for  immediate  consumption,  but  not  for  cold  storage. 
I  Navy  butter  was  obtained  as  a  result  of  a  series  of  churning  experiments  on 
cream  of  various  degrees  of  acidity.     The  degree  admitted  in  the  trade  is 
1  from  0.5  to  0.6  %  or  even  more.     Butter  as  ripe  as  this  is  not  suitable  for 
I  cold  storage,  whereas  the  experiments  showed  butter  having  an  acidity  of 
from  0.2  to  0.3  %to  keep  perfectly.     The  United  States  navy  butter  meets 
'  the  following  requirements :  —  it  must  be  made  with  pasteurised  cream 
j  containing  not  more  than  0.234  %  of  ^"^id  ;  it  must  not  contain  more  than 
13  %  of  water  ;  the  salt  content  must  be  between  2  %  and  3  %,  %.     This 
butter  is  stored  at  a  temperature  of  qoF.  or  less. 
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GENERAL         476  -  Fungi,  Insects  and  Animals  Injurious  to  Cultivated  Plants  in  Norway  in  1916.  —  ^ 

SCHOYEN,  J.  H.,  in  Aarsberetning  angaandc   de  offenlligc  foranstaltningcr  til  landbrukcts- ■,. 
fremme  i  Aaret,  1916,  pp.  39-94,  24  Figs.  Christiaria,  1917. 

The  plant  pathology  service  in  Norway  is  in  the  hands  of  a  state 
entomologist  helped  by  a  specialist  in  mycology,  so  that,  by  a  rational 
distribution  of  the  branches  of  the  work,  results  of  increasing  utility  may 
be  obtained.  The  central  Bureau  receives  from  all  over  the  kingdon  in- 
formation on  the  appearance  of  diseases  and  injurious  insects  or  animals ; 
the  material  received  is  examined  and  instructions  and  information  ne- 
cessary to  control  pests  of  agriculture  are  given. 

In  1916  the  Director  visited  repeatedly  the  various  districts  and  man}'' 
agrictdtural  centres,  either  to  superintend  the  methods  of  control  or  to 
give  lectures  on  questions  and  branches  of  plant  pathology.  The  visits 
numbered  104  in  all. 

A  course  of  82  hours  on  plant  pathology  was  also  given  at  the  High 
School  of  Agriculture,  Christiania. 

The  law  of  July  21,  1916,  gives  detailed  regulations  regarding  the 
importation  of  seeds  and  nursery  plants,  the  isolation  and  disinfection  of 
infected  districts,  the  distribution  of  fungicides  and  insecticides,  and  the 
duties  of  the  oflicers  charged  with  superintending  the  execution  of  the  law. 
By  this  law  are  considered  injurious  to  agriculture  in  Norway  :  Puccinia 
graminis  ("  sortrust  "),  Synchytrium  endobioticiim  ("  potetkraeft  "),  Sphae- 
rotheca  mors-uvae  ("  stikkelsbacrdraeperen  "),  Tarsonemus  fragariae  {"  jord- 
baermidde  "),  Euthrips  pyri  {"  ■pa.er ens  Blaereiot  "),  Dendrolimus  pini 
{"  furuspinderen  ") ,  Lymantria  monacha  ("  nonne  "). 

The  reports  received  at  the  Central  Bureau  in  1916  numbered  i  102, 
distributed  as  follows  : 
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Caused  by 


Diseases  attacking. 


Agricultural  and  market  garden  ci-ops 

Fruit  trees 

Berry-bearing   shrubs 

Ornamental  plants 

Foods,  etc 

Parasites  of  man  and  animals   .    .    .    . 

Evergreens 

Deciduous  trees 

Total     . 


The  number  of  reports  received  from  each  district  were  :  Smaale- 
nenes,  58  ;  Akershus,  292  ;  Buskernd,  76  ;  Jarlsberg  and  lyarvik,  40  ;  Hede- 
marken,  108  ;  Christiania,  42  ;  Bratsberg,  88  ;  Nedenes,  35  ;  Lister  and 
Mandal,  63  ;  Stavanger,  29  ;  S.  Bergenhus,  102  ;  N.  Bergenhns,  41  ;  Romsdal 
26  ;  S.  Trondhjem,  23  ;  N.  Trondhjem  27 ;  Nordland,  14  ;  Troms5,  8  ; 
Finmarken,   4. 

The  most  important  data  are  given  below,  mention  being  made  of 
the  pests  reported  for  the  first  time  in  Norway,  and  those  already  known 
there  which  have  caused  serious  damage  to  agriculture  in  special  districts. 

CerEAIvS.  —  Larvae  of  Tipula  oleracea  ("  kaalstankelbenet "),  on 
barley  and  oats  at  Fyrisdal ;  larvae  of  Hydrellia  griseola  {"  kombladflue  ") 
on  oats  in  the  Trondhjem  district ;  Oscinella  frit  ("  fritflue  ")  on  oats  and 
barley  at  Saetersdalen  and  at  S.  Land  ;  Cecidomyia  aurantiaca  {"  oran- 
gegule  hvetemyy"),  reported  for  the  first  time  as  injurious  in  Norway, 
where  it  was  found  in  wheat  fields  at  Billing  (Smaalenenes  district) .  The 
two  'common  aphids  Aphis  avenae  ("  havrebladlusen "),  Macrosiphnm 
granarium  {"  kombladlusen ")  and  Thrips  denticornis  («  blaerefolter  ") 
did    ever-increasing    damage. 

Among  the  fungi  are  mentioned  the  common  species  of  Ustilago, 
TiUetia,  Puccinia,  Erysiphe,  Pleospora,  etc.  The  decree  of  September 
8,  1916,  gives  measures  for  controlling*  Puccinia  graminis  by  destroying 
plants  of  Berberis  vulgaris. 

Potatoes.  —  Synchytrium  endobioticum  ("  potetkraeft  ")  appeared 
in  1914  in  the  Kristiansand  district  in  two  localities  near  Grimsmoe  ; 
by  order  of  the  Department  of  Agriculture  the  infected  plants  were  imme- 
^diately  uprooted  and  the  soil  disinfected  with  a  i  %  formalin  solution, 
and  it  was  strictly  forbidden  to  plant  tomatoes  or  potatoes  in  the  infected 
zone  for  at  least  6  years.  In  spite  of  these  precautions  the  disease  spread 
in  1915.  and  was  reported  from  27  other  localities.  From  this  moment  the 
government  spared  no  efforts  to  suppress  this  pest ;  it  gave  special  facili- 
ties for  the  purchase  of  disinfectants,  held  lectures,  distributed  pamphlets, 
and  finally  issued  the  decree  of  September  8, 1916,  wliich,  besides  regulat- 
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ing  the  control,  imposed  penalties  on  those  farmers  who,  instead  of  co- 
operating with  the  State,  attempted  to  evade  the  law.  At  Selbusstranden 
considerable  damage  was  also  done  to  potatoes  by  Limax  agrestis  {"  aker- 
snegl"). 

VegetabIvES.  —  Barynotus  squamosus  caused  huge  losses  in  cabbages 
at  Grytten,  in  the  district  of  Romsdalen.  To  the  author's  knowledge  this 
species,  common  in  Europe,  never  did  damage  there,  but  imported  into 
Canada,  it  ranks  in  that  country  amongst  the  insects  most  injurious  to 
young  cabbage  plants. 

At  Stavanger,  carrots  suffered  from  the  attacks  of  Pseudomonas  de- 
structans  ("  hvitraate  ").  All  the  varieties  of  carrots  are  not  equally  subject 
to  Pseudomonas ;  while  the  Greystone  variety  is  very  easily  attacked, 
"hvite  maiturnips  "  is  very  resistant. 

I^RUiT  TREES.  —  The  winter  1915-1916,  which  was  exceptionally 
severe,  did  considerable  damage  to  trees,  thus  decreasing  their  resistance 
to  insects  and  fungi  which,  together  with  adverse  meteorological  conditions 
during  flowering,  contributed  to  compromise  seriously  the  crop.  I^arvae  of 
Euthrips  pyri  ("  paerens  blaerefot  "),  which  appeared  in  Norway  for  the 
first  time  in  1914,  were  frequently  reported  in  1916  as  doing  df^mage  to 
fruit  trees.  For  the  moment  the  damage  is  slight,  but  as  this  insect  is 
already  known  to  be  very  injurious  in  North  America,  it  is  best  to  look 
for  it  and  to  take  measures  to  destroy  it  immediately  it  appears.  The  mix- 
ture recommended  consists  of  : — 

4  %  tobacco  juice        34  ^'^""^ 

Water 380     » 

Soap  Of 6  i^  to  15  14  lbs 

Paraffin  emulsion 8  34  litres 

The  mixture  is  applied  three  times  :  —  i)  when  the  buds  begin  to  swell ; 
2)  when  the  inflorescences  begin  to  open  ;  3)  immediately  after  the  flowers 
fall. 

Sphaerotheca  ntors-uvae  ("stikkelsbaerdraeperen")  has  spread  considera- 
bly of  recent  years  in  the  southern  and  eastern  provinces  of  Norway  and  has 
done  serious  injury  to  gooseberry  plantations.  The  decree  of  September  8, 
1916  makes  it  obligatory  for  orchard  owners  to  report  this  disease  ;  it  is 
moreover,  strictly  forbidden  to  plant  gooseberries  in  the  districts  of 
Finnmarke,  Tromso,  Nordland,  Nordre  Trondhjem,  Sondre  Trondhjem, 
Romsdal,  and  Nordre  Bergenhus.  In  the  experiments  with  different 
fungicides  carried  oiit  by  the  State  entomologist  on  behalf  of  the  De- 
partment of  Agriculture  were  used  :  — 

i)  a  0.4  %  formalin  solution  (i  litre  of  40  %  formalin  solution  in  i  hecto- 
litre of  water)  ;  2)  0.8  %  formalin  solution  (i  litre  of  40  %  formalin  solution 
in  50  litres  of  water);  3)  1.6  %  formalin  solution  (i  litre  of' 40  %  formalin 
in  25  litres  of  water) ;  4)  sulphur-lime  mixture  (300  Beaume,  25  %  sulphur) ,  i 
litre  in  10  litres  of  water  ;  5)  55  %  nitric  acid,  2  litres  in  i  hectolitre  of  water  ; 
6)  a  4  %  sodium  chloride  solution  with  a  little  lime.  Six  plots  were  chosen, 
one  being  used    as  control.     The    efficacity    of   the   fungicide   was   esti- 


s 
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mated  by  the  number  of  healthy  plants  expressed  in  percentage  of  the  total 
number  of  plants  in  each  plot.     The  results  obtained  were  : 

1.6  %  formalin' 87.50  %  healthy  plants 

0.8   %          »            81.25  %  »  » 

Sulphur-lime  mixture 78.13  %  »  » 

^                      Nitric  acid 53-13  %  »  » 

Sodium  chloride  solution        ....  50.00  %  »  » 

0.4  %  formalin 31-25  %  »  » 

Control  plot 14.29  %  »  » 

The  best  results,  therefore,  were  obtained  with  1.6  %  formalin. 

t77  -  Fungi  of  Eritrea  and  Abyssinia.  —  baccarini,  pasquale,  Annaii  di  Botanica,  voi. 

XIV,  Pt.  3,  pp.  117-140.  Rome,  1917. 

The  list  includes  no  fungi  isolated  at  different  times  by  different  bo- 
tanists, chiefly  in  Eritrea,  but  also  in  Abyssinia.  There  are  many  species 
new  to  science,  and  several  are  new  to  the  country  explored  ;  others,  which 
had  already  been  reported  there  are  now  given  as  existing  in  new  districts. 

The  following  should  be  noted  :  — 

i)  Melampsora  Ricini  Pass.,  on  leaves  of  Ricinus  communis,  (3  afri- 
canus,  at  Nefasit  (Eritrea); 

2)  Puccinia  Pnmi-spinosae  Pers.,  on  leaves  of  peach  at  Asmara 
(Eritrea)  ; 

3)  P.  purpurea  Cke.,  on  leaves  of  dhari  and  Pennisetum  spicatum 
at  Uechiro  (Eritrea)  ; 

4)  Ustilago  avenae  (Pers.)  Jens.  var.  levis  Kell.  and  Sw.,  on  Avena 
abyssinica,  at  Asmara ; 

5)  U.  Hordei  (Pers.)  Kell.  and  Sw.,  on  Hordeuni  sp.,  at  Asmara; 

6)  Sphacelotheca  Sorghi  (Ivink)  Clint.,  on  dhari  in  Eritrea  (Uechiro, 
Carcabat,  Hari-Icli,  Addi-Caje)  and  in  material  from  the  Ruspoli  expedi- 
tion without  any  indication  of  locality  ; 

7)  Graphiola  Phoenicis  (Moug.)  Toit.,  on  Phoenix  sp.  at  Asmara;  on 
Ph.  dactylifera,  at  Archico  and  Embatcalla  ;  on  Ph.  abyssinica  at  Aidereso  ; 

8)  Exoascus  deformans  (Berk.)  Fuck.,  on  leaves  of  peach  at  Asmara ; 

9)  Sclerospora  macrospora  Sacc,   on  maize,   at  Ghinda   (Eritrea)  ; 

10)  Phoma  Baldratii  n.  sp,.  on  stems  of  Euphorbia  Tirucalli,  at  Addi- 
Ugri ;  fungus  evidently  parasitic  ;  •  . 

11)  Septoria  Dianthi  Desm.,  on  leaves  of  Dianthus  Caryophyllus, 
cultivated  at  Asmara  ; 

12)  5.  graminum  Desm.,  on  leaves  of  Hordeum  sp.,  at  Asmara  ; 

13)  Cercospora  Raciborski  Sacc.  and  Syd.,  on  leaves  oi  Nicotianasp., 
at  Cheren ; 

Mention  is  also  made  of  Bacillus  Oleae  (Arc.)  Trev.,  on  leaves  of  rose- 
bay  grown  at  Addi-Ugri. 

478  -  The  Resistance  of  Peanuts  to  Sclerotium  ^olfsn.  —  McClintock,  j.  a.,  in         resistant 

Science,  New  Series,  Vol.  XlyVlI,  No.  1203,    pp.  73-73-     Lancaster,  Pa.,  January,  18,  plants 

1918. 

Already  in  1916  the  author  had  collected  at  the  Virginia  Truck  Experi- 
ment Station,  Norfolk,  Virginia,  data  concerning  the  difference  between 
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peanut  varieties  in  their  sensibility  to  attacks  of  peanut-wilt  {Sclerotium 
Rolfsii). 

The  soil  of  the  plots  in  which  the  rotation  experiment  with  this  plant 
was  made  was  known  to  be  thoroughly  infected  by  Scl.  Rolfsii,  and  the 
Valencia  variety  had  proved  very  subject  to  the  attacks  of  this  fungus.  For 
this  reason  the  Valencia  variety  was  not  included  in  the  rotation  experi- 
ment, its  place,  for  the  1917  crops,  being  taken  by  commercial  seed  of  the 
Virginia  Bunch  variety.  Two  plots  were  used  for  the  191 7  crops ;  in  one 
peanuts  had  been  grown  continuously  since  1910,  but  in  the  other  only  in 
1911  and   1914. 

The  two  plots  were  observed  up  to  harvest  time  (November  9,  191 7). 
During  this  time  a  faded  Virginia  Bunch  plant  was  found  in  each.  An 
examination  of  the  lower  part  of  the  stem  showed  the  presence  of  mycelium 
of  Scl.  Rolfsii,  proving  the  disease  to  be  due  to  this  f vmgus  as  in  many 
cases  in  1916. 

The  fact  that  none  of  the  Virginia  Runner  plants  faded  confirmed  the 
data  of  1916  which  showed  this  variety  to  be  practically  immune  to  wilt. 

The  resistance  of  the  Virginia  Bunch  variety  was  much  more  marked  in 
1917  than  in  the  preceding  year.  Whereas,  in  1916,  60  ut  of  132  plants  died, 
in  1917  only  2  out  of  7  000  plants  in  the  same  soil  were  attacked  by  the 
disease. 

These  data  are  of  practical  value,  especially  in  the  south  of  the  United 
States,  where  the  peanut  is  being  grown  to  an  increasing  extent  in  districts 
infested  with  boll-weevil  {Anthonomus  grandis),  and  where  Scl.  Rolfsii  is 
already  a  serious  parasite  of  many  crops. 

479  -  On  a  Sudden  Outbreak  of  Cotton  Rust  {jEcidium  Gossypif)  in  Texas.  — 

Taubenhaus,  J.  J.,  in  Science,  New  Scr.,  Vol.  XI<VJ,No.  1185.  pp.  267-269.  Lancaster, 
Pa.,  September  14,  1917. 

In  1917  an  outbreak  of  cotton  rust  [Mcidium  Gossypii  B.  and  E.) 
occurred  in  different  parts  of  Texas.  The  author's  attention  was  first  called 
to  it  on  June  10,  1917,  and  the  first  specimens  were  collected  at  Mercedes 
and  Edinberg. 

The  disease  is  characterised  by  round  spots  of  varying  size  on  the  leaves 
of  the  plant.  The  aecidia  develop  on  the  upper  part  of  the  leaf.  The  disease 
seems  to  attack  first  the  lower  leaves,  and  especially  well-developed  plants 
on  which  the  cotton  bolls  are  already  large.  The  bracts  of  the  plants  may 
also  be  affected,  but  the  disease  has  never  been  found  on  the  stem.. 

In  his  herbarium  Dr.  J.  C.  ARTiitnR  has  specimens  of  this  fungus  col- 
lected by  Heald  and  Wolf  at  Falfurrias,  Texas,  on  September  2,  1909, 
and  two  Mexican  collections,  one  from  San  Jose  del  Cabos  (September  2, 
1893),  the  other  from  Tlahualilo,  collected  about  1907,  probably  by  HerrERA. 
Dr.  W.  A.  Orthon  also  has  specimens  of  this  rust,  collected  at  Miami,  Flo- 
rida, and  others  from  Falfurrias  and  other  parts  of  the  Rio  Grande  valley, 
collected  seven  years  ago.  This  shows  that  M.  Gossypii  was  already  pre- 
sent in  Texas  and  elsewhere  although  it  did  not  attract  the  attention  of 
cotton-growers  or  pathologists. 

Nothing  definite  is  known  as  to  the  origin  to  the  191 7  outbreak.     Studies 
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are  now  being  made  with  the  object  of  determining  the  plant  host  of  the 
perfect  form  {Puccinia)  of  this  rust. 

480  -  Vegetable  Parasites  of  the   Cacao-Tree  in  the  State  of  Bahia,  Brazil.  —  See 

No.  493  of  this  Review. 

481  -  Diseases  and  Pests  of  the  Onion  in  Illinois,  U.  S.  A.  —  See  No.  422  of  this  Review. 

482  -  A  Phyllachora  of  the  Royal  Palm  in  Cuba.  — Johnston,  j.  r.  anri  bruner,  s.  c, 

in  Mycolo'/;ui,  Vol.  X,  No.  i,  pp.  43-M,  i  Plate.     I,ancaster,  Pa.,  January,  1918. 

Recently  while  examining  specimens  of  royal  palm  [Roystonea  regia 
Cook)  near  Rincon  (Cuba),  the  authors  noticed  on  the  midribs  of  the  leaves, 
conspicuous  black,  charcoal-like  masses  of  a  fungus,  several  centimetres  long. 
The  masses  were  composed  of  more  or  less  confluent  groups  of  stromata  de- 
veloped beneath  the  epidermis  of  the  host.  The  fungus  was  also  present 
on  the  leaf  segments,  but  development  there  was  much  less  considerable 
than  on  the  midrib. 

An  examination  of  the  fungus  showed  it  to  be  a  Phyllachora  (family 
Dothideaceae),  which  appeared  to  be  distinct  from  the  other  species  already 
described.  It  is  distinguished  from  the  other  species  living  on  palms,  espe- 
cially by  the  large  size  of  its  asci.  The  authors  describe  it  here  under  the 
name  of  Phyllachora  Roystoneae. 

Hitherto  this  pyrenomycete  has  only  been  observed  on  a  few  palms 
and  does  not  seem  to  do  serious  damage. 

483  -  An  Unidentified  Fungus  Injurious  to  the  Conifer  Cedrus  Deodara  in  India. 

■ —  Glover,  H.  M.,  in  The  Indian  Forester,  Vol.  Xlylll,  Nos.  11-12,  pp.  498-499,    i  Plate. 
Allahabad,    1917. 

A  fungus  which,  according  to  the  author,  has  not  yet  been  identified, 
does  great  damage  to  Cedrus  Deodara  in  the  young  regeneration  planta- 
tions of  the  driest  districts  of  the  Bashar  Division.  So  far  as  is  known  it 
does  not  exist  where  there  are  marked  differences  in  rainfall. 

The  plants  are  attacked  when  about  i  ft.  in  height ;  those  growing  in 
the  shade  die  first. 

The  plants  attacked  have  a  characteristic  appearance.  They  are  cov- 
ered with  spots ;  as  a  rule  the  leaves  of  the  lowest  branches  turn  brownt  first 
and  die,  the  other  branches  being  then  infected.  Sometimes  the  highest 
branches  are  attacked  first  and  develop  green  spots  ;  dying  and  dead 
leaves  are  seen  on  them  at  the  same  time.  Sometimes  the  tree  resists  the 
attack,  and  large  plants  are  found  the  lowest  branches  of  which  have  been 
killed,  the  others  remaining  healthy  ;  but  more  often  the  young  seedlings 
and  plants  are  completely  killed. 

If  the  roots  are  carefullv  examined,  a  vellowish-white  mvcelium  is 
found,  which  seems  to  show  that  the  fungus  attacks  the  tree  by  the  roots. 

Up  to  the  present  the  only  method  of  controlling  this  fungus  consists 
in  cutting  down  the  diseased  trees,  but  the  result  has  been  unsatisfactory. 
Probably  a  more  efficacious  method  would  be  to  clear  the  ground  so  as  to 
allow  the  young  C.  Deodara  to  develop  under  more  favourable  conditions. 
Control  is  necessary,  for  the  disease  threatens  to  do  most  serious  damage 
in  the  regeneration  districts,  i.  e.,  those  obtained  after  the  regular  regenera- 
tion pruning  of  1905-1097. 
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WEEDS  AND  PARASITIC  ElvOWERING  PIvANTS 

484  -  Some  Farm  Weeds  in  Sindh,  India.  —  Kazi,  a.  M.,  in  The  Poona  Agricultural  College 
Magazine,  Vol.  VIII,  No.   3,  pp.   179-182.     Poona,  January,  191 7. 

Owing  to  tlie  canal  system  of  irrigation  it  is  possible  to  grow  crops  of 
"kbarif ".  As  a  result  of  the  irrigation  and  absence  of  suitable  cultural 
methods  all  the  fields  are  infested  with  weeds,  no  precautions  being  taken 
to  eradicate  them.  The  only  method  adopted  is  to  cut  the  weeds  when 
they  are  sufficiently  high  and  to  feed  them  to  livestock. 

A  list  is  given  of  some  of  the  common  weeds  of  the  province,  together 
with  a  short  descriptive  note  on  each  of  them. 

i)  Eragrostis  cynosuroides  Beauv.  ("dubh");  2)  Elensine  aegyptiaca 
■  Desf.  ("  mandhani ") ;  3)  E.  flagellifera  Nees  ("  gandheer ") ;  4)  Cynodon 
Dactylon  Pers.  ("  chabar  ") ;  5)  Panicum  colonum'h.  ("savri");  &)  Andro- 
pogon  annulatus  Forsk.  ("dinuhi");  7)  Cyperus  rotundusl,.  (,'kabah"); 
8)  Cleome  viscosa  ly.  ("  dhanar-khathuri ")  ;  9)  Digera  arvensis  Forsk. 
("  lulur  ")  ;  10)  Euphorbia  hypericifolia  L.  ("  kherol  ")  ;  11)  Tribulus 
terrestris  1,.  {"  sarang  "). 

INJURIOUS   INSECTS  AND  OTHER  I.OWER  ANIMALS. 

GENERAL  485  -  ObseFVations  on  British  CoCCidae  (i).  —  Green,  E.  E.,in  The  Entomologist's  Monthly 

Magazine,  Vol.  I^III  {3rd.  Ser.  Vol.  Ill),  No.  642,  (35),  pp.  260-26.},  2  figs..  No.  643  (36), 
pp.  265-269,  2  figs.  I^ondon,  November-December,  191 7. 

This  fourth  contribution  includes  the  following  species  :  — 

i)  Physokermes  ahietis  Geoifr.,  abundant  at  Camberly  on  some  small 
spruces  and  on  many  other  spruces  in  the  neighbourhood  ; 

2)  Gossyparia  ulmi.  Geoftr.;  the  young  Cornish  e\n\  {Ulnius  campes- 
tris  var.  cornuliensis)  upon  which  the  insect  had  been  previously  found  (2) 
had  been  transplanted  into  the  author's  garden,  where  he  was  able  to  ob- 
serve the  life  cycle  of  the  insect  ;  another  small  colony  of  G.  iilnii  was  found 
by  Mr.  Fryer  on  a  golden  elm  [U.  Damt>ieri  var.  aiirea)  in  a  nursery  at 
Knap  Hill ; 

3)  Eriococcus  devoniensis  Green  ;  tiie  author  received  from  Dr.  Imms 
typical  samples  of  this  species  taken  at  Mewchurch  Common,  Dclamere, 
Cheshire,  although  this  is  the  third  locality  only  —  the  other  two  were 
Budleigh  Salterton,  Devonshire,  and  Camberley,  vSurrey  —  from  which 
E.  devoniensis  has  been  reported,  it  probably  exists  wherever  cross- leaved 
heather  {Erica  tetralix,  not  E.  cinerca  as  stated  in  the  original  description) 
grovvs  freely  (3).  •  M 

.4)  Ripersia  halophila  Hardy,  found  at  Camberley  on  roots  of  grasses, 
under  stones. 


(i)  See  R.  Oct.,  1917,  No.  975. — .(2)  See  i?.  June,  1916,  No.  706.  —  (3)  See  B.  Aug., 

1915,  No.  867  [Ed.) 
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5)  Pseiidococcus  nipae  Mask.,  the  author  received  from  ]\lr.  Fryer 
living  specimens  of  this  species  irom  Kentia  sp.  at  London  ;  later  it  was  also 
found  at  the  Royal  Botanic  Gardens,  Kew   (i)  ; 

6)  Ps.  walkeri  Newst.,  foiuid  by  Mr.  H.  Donisthorpe  at  Coring  Woods ; 

7)  Ps.  longispinus  Targ.,  on  bananas  bought  at  Caniberley  ; 

7  a)  Ps.  longispinus  Targ.  var.  laiipes  n.  var.  on  a  fuchsia  in  a  green- 
house at  Camberley  ;  other  specimens  have  been  collected  at  Manchester,' 
where  they  infest  the  cactus-houses. 

8)  Ps.  newstead-i  n.  sp.,  on  beech  {Fagus  sylvatica)  at  Camberley  ; 
larvae,  prestimably  of  the  same  species,  were  found  by  Mr.  E.  G.  Joseph 
in  unopened  leaf -buds  of  beech  at  Chartridge,  Bucks  ; 

9)  Aspidiotus  lataniae  Sign.;  the  author  has  specimens  of  this  coccid 
taken  on  Dracaena  at  Tooting  in  iSggithis  species  has  apparently  not  yet 
been  recorded  from  the  British  Isles  ; 

10)  Lepidosaphes  gloveri  Pack.;  this  species,  which  has  not  previously 
been  reported  in  British  lists  is  often  found  on  the  rind  of  imported  oranges  ; 

11)  L.  desmidioides  n.  sp.  on  NephrodAum  sp.  in  the  Royal  Botanic 
Gardens,  Kew ; 

12)  Kmvania  gorodeiskia  Nassonov(2) ;  after  having  reported  this  spe- 
cies on  birch  at  Camberley  in  1914,  the  author  did  not  find  it  again  till 
June,  1917,  when  it  reappeared  in  some  abundance ;  three  dead  and  parti- 
ally decayed  males  were  found  in  the  woolly  material  of  the  ovisacs,  but 
it  is  doubtful  whether  they  really  belonged  to  this  species  ;  they  had  none 
of  the  special  characters  common  to  the  males  of  other  M argarodinae ,  but 
were  more  like  those  of  a  Pseudococcus ;  should  these  males  be  proved  really 
to  belong  to  the  gorodetskia,  the  species  must  be  removed  from  the  genus 
Knwania  and  returned  to  the  genus  Steingelia,  which,  in  its  turn,  must  be 
removed  from  the  sub  -family  M  argarodinae ;  the  apparent  disappearance 
of  the  insect  for  two  years  may  possibly  indicate  an  irnusually  prolonged 
nymphal  period. 

486  -  Animal  Pests  of  Cultivated  Plants  in  Norway,  in  1916.  —  See  n^o.  476  of  this 

Rei4eiv. 

487  -  African  Aphididae.  —  Theobald,  Fred,  v.,  in  Bulletin  of   Entomological  Research, 
Vol.    VIII,  Pts.  3-4,  pp.  273-291,  15  Figs.     Ivomlon,  Februarj^  191 8. 

The  author  deals  particularly  with  the  following  species,  many  of  which 
are  described  for  the  first  time  as  being  new  to  science :  — 

i)  Macrosiphum  dahlia folii  n.  sp.,  on  leaves  of  Dahlia  at  Kampala 
•  (Uganda)  ; 

2)  Aphis  durantae  n.  sp.,  on  main  and  secondary  vei%s,  particularly 
on  the  upper  surface  of  Duranta  leaves,  at  Ghezireh  (Egypt)  ; 

3)  A.  zizyphi  n.  sp.,  at  the  extremities  of  young  shoots  of  Zizyphus 
Spina-Christi,  at  Gizeh  (Egypt) ; 

4)  A.  ficus  n.  sp.,  abundant  on  leaves  of  Ficus  Sycomorus,  especially 
on  those  attacked  by  the  Sycamore  Fig  Tree  Psylla,  in  Egypt  (Cairo,  Gizeh), 
and   in    Uganda    (Kampala)  ; 

(i)  See  R.  Oct.,  1917,  No.  976 —  (2)  See  B.  Aug.,  1915,  Xo.  Sby  {Ed.) 
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5)  A.  tamaricis  n.  sp.,  on  Tamarix  sp.,  at  Gizeh ;  this  is  the  only 
species  reported  on  this  plant ; 

6)  A.  hanhiniae  n.  sp.,  on  leaves  of  Bauhinia,  at  Gizeh  ; 

7)  A.  huddleiae  n.  sp.,  abundant  on  leaves  of  Buddleia  madagascarien- 
sis,  at  Cairo  ; 

8)  A.  mathiolae  n.  sp.,  on  ornamental  stocks,  at  Ghezireh  ; 

g)  A.  maihiolellae  n.  sp.,  with  the  preceding  species,  in  the  same  dis- 
trict ; 

lo)  A.  pruniella  n.  sp.,  on  plum  tree,  at  Nairobi  (British  East  Africa)  ; 
ii)  ^.  pomonella  Theobald,  on  apple  tree,  in  the  same  district ; 

12)  A.  pheidole  Th&ohdXd,  associated  with  ants  (PAef^o/g  sp.)  at  Mwen- 
gera  (Rhodesia)  ; 

13)  A.  acetosae  Koch  (not  Linn.,  Fabr.,  Buckton),  on  Rumex  spp.  and 
Papaver  spp.,  at  Ghezireh ;  the  same  species  has  ben  found  in  England 
(Wye,  Kent),  and  in  Germany  ; 

14)  Siphocoryne  [Aphis)  pseudobrassicae  Davis  ;  Prof.  Davis  of  lyafa- 
yette  (Indiana)  informed  the  author  that  he  received  this  species  from  the 
Cape  from  Mr.  Lounsbury  ;  it  lives  on  Raphamis  sativus,  Brassica  Rapa 
var.  depressa,  B.  Napus,  B.  oleracea  var.  acephala,  Sinapis  ;  Davis  reports 
it  at  Geneva  (New  York),  Evansville  (Indiana),  Lafayette  and  College  Sta- 
tion (Texas)  ; 

15)  Hyalopterus  insignis  n.  sp.,  in  colonies  on  the  lower  surface  of 
leaves  of  Arundo,  at  Ghezireh  ; 

16)  Myzus  pterisoides  n.  sp.,  on  fern,  at  Kampala. 

New  districts  and  hosts  are  mentioned  for  the  following  species  : 
i)  Rhopalosiphum  dianthi  Schrank,  on  Brassica  oleracea  and  B.  ole- 
racea hullata  major  in  large  numbers,  with  Aphis  hrassicae  L-,  at  Cairo  and 
Ghezireh  ; 

2)  Aphis  {Siphocoryne)  hrassica-e  L.,  on  the  same  hosts  in  the  same 
districts,  with  R.  dianthi  ; 

3)  Hyalopterus  pruni  Fabricius  [Hyal.  arimdinis  Fabricius,  Hyal. 
phragmiticola  Oestlund),  previous^  reported  from  Cairo,  on  Primus  s]}^. 
and  Arundo  ;  recently  found  at  Ghizeh  in  abundance  underneath  apricot 
leaves  and  al^o  on  Arundo  ;  the  effect  of  the  aphis  is  more  marked  on  leaves 
of  peach  than  on  those  of  apricot ;  the  author  himself  never  found  this  spe- 
cies on  either  peach  or  apricot  trees  in  England,  but  received  from  Wood- 
bridge  (Suffolk)  living  species  taken  from  apricot  trees. 

4S8  -  "4  F",  a  Vp,riety  of  Cotton  Resistant  to  Insect  Attack  m  the  Punjab,  India.  — 

•  See  No.  419  ofthis  Review. 

489  -  The  Control  of  Locusts  in  Cyprus.  —  See  No.  376  of  th-s  Review. 

490  -  Patents  for  the  Control  of  Plant  Pests.  —  See  No.  458  of  this  Rnicw. 

491  -  Tylenchus  penetrans  n.  sp.,  a  New  Nematode  Parasite  of  Cotton,  Potatoes 

and   other    Plants.  —  Cobb,  N.  a.,  in  The  journal  of  Agricultural  Research,  Vol.  XI, 
No.  I,  pp.  27-33,  5  Figs.     Washington,  D.  C,   October  i,  1917. 

Under  the  name  of  Tylenchus  penetrans  the  author  describes,  as  a  species 
new  to  science,  a  nematode  which,  already  in  1 911,  he  found  to  be  injurious 
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to  roots  of  Viola  spp.  at  Rhinebeck,  New  York.  It  has  been  reported  as  a 
parasite  of  Upland  cotton  at  Millington,  North  Carolina,  and  at  Statesboro, 
Georgia,  of  potato  roots  near  Kalamazoo,  Michigan,  and  of  Cinnamomum 
Camphor  a  roots  at  Orlando,  Florida. 

The  presence  of  the  nematode  may  easily  be  recognised  externally  by 
the  presence  on  the  roots  or  tubers  of  small,  abnormal  lesions,  a  few  milli- 
metres in  size  ;  these  are  sometimes  in  the  form  of  blisters,  but  more  often 
in  that  of  discoloured,  slightly  depressed  spots.  Each  of  these  diseased  spots, 
when  fully  developed,  contains  about  fifty  T.  penetrans  in  various  stages  of 
growth. 

The  fact  that  this  parasite  is  found  under  such  varying  climatic  condi- 
tions and  on  such  different  hosts,  shows  that  it  is  a  species  which  adapts 
itself  to  most  diverse  conditions. 

Nothing  definite  is  known  of  the  extent  of  the  damage  caused  by  T.  pene- 
trans to  cotton  and  camphor,  but  the  damage  to  Viola  spp.  is  known  to 
be  very  great.  Information  collected  with  reference  to  the  potato  shows 
the  injury  often  to  be  considerable,  so  that  great  care  must  be  taken  to  use 
only  perfectly  sound  seed  potatoes. 

Mercuric  chloride,  used  against  potato  scab  {Oospora  Scabies),  has  been 
found  to  reduce  the  vitality  of  the  insect  to  a  considerable  extent. 

492  -  Animal  Pests  of  Onions,  in  Illinois.  —  See  No.^422  of  this  Review. 

493  -  Insect  and  Vegetable  Parasites  of  the  Cacao-Tree  in  the  State  of  Bahia,  Brazil. 

ToRREND  C,  in  Broter:a,  Scrie  de  Vulgar  zagdo  Scient.fica,  Vol.  XV,  Pt.  6,  pp.  263-279, 
4  Figs  and.    Setie  Botanica,  Vol.  XV,  Pt.  3,  pp.  106-127,  i  Fig.,  4  Plates.  Braga,  1917. 

The  State  of  Bahia  has  for  some  years  been  the  principal  centre  of 
cacao-tree  production.  The  last  statistics  show  it  to  come  immediately 
after  the  English  Gold  Coast  Colony.  The  cacao-tree  producing  district 
occupies  a  large  part  of  the  south  of  Bahia,  between  latitudes  140  and  16'' 
in  the  midst  or  in  the  place  of  huge  virgin  forests. 

In  view  of  its  importance  this  crop  has  become  one  of  the  chief  sources 
of  revenue  of  the  State.  The  news,  therefore,  that  hitherto  unknown  di- 
seases Were  appearing  in  the  Ilheos  and  Itabima  plantations  caused  great 
alarm,  and  the  government  immediately  nominated  a  Commission  to  study 
these  diseases ;  the  author  was  president  of  this  Commission.  The  investiga- 
tions showed  the  diseases  to  attack  both  the  fruit  and  foliage  of  the  trees. 

Among  the  diseases  of  -the  fruit  are  :  — 

i)  that  commonly  known  among  growers  as  "ferrugem  "  (rust),  caused 
_by  Physopus  riihrocinctus.  The  innumerable  small  holes  made  by  the 
larvae  of  this  thysanopteron,  which  forms  numerous  colonies  on  the  fruit, 
cause  an  abundant  secretion  of  the  subepidermal  tissues  which  eventually 
covers  the  whole  surface  of  the  fruit  with  a  thin  rust-coloured  or  brick  red 
layer,  making  it  impossible  to  recognise  the  ripe  fruit  at  the  time  of  har- 
vest. The  simplest  preventative  method  of  control  would  be  to  crush  the 
colonies  of  the  insect,  after  the  fruit  attacked  has  been  completely  and  care- 
fully surrounded  with   the   hands.     The    use   of  insecticides  is   difficult 


(i)  See  i?.  1 91 7,  No.    {Ed). 
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because  of  the  size  of  the  plantations.  An  enemy  of  this  insect  whose  ac- 
tion seems  very  efficacious  is  an  ant,  commonly  known  as  "cagarema", 
belonging,  perhaps,  to  the  species  Dolichoderus  hiiuhercitlaUis  (i),  which 
should  be  protected  and  propagated,  contrary  to  the  custom  adopted  up 
to  the  present ; 

2)  numerous  black  spots,  about  2  mm.  in  diameter,  which  cause  more 
or  less  deep  cancerous  formations,  and,  generally,  drying  up  of  the  green 
fruit.  This  disease  is  due  to  holes  made  by  a  hemipteron,  closely  resembling 
Helopeltis  antonii  (2),  called  provisionally  by  the  author  and  Dr.  Zehntner 
Mosquilla  vasiatrix,  because  they  believe  it  to  be  identical  with  the  insect 
known  to  Equador  planters  as  the  "  mosquilla  "  (little  fly).  Besides  using 
a  torch  for  burning  the  insects  on  the  fruit,  it  is  advisable  to  propagate 
the  (ccaQarema"  which  probably  destroys  the  eggs  of  this  hemipteron  ; 
the  female  insect,  perhaps  instinctively,  never  lays  its  eggs  near  this  ant ; 

3)  a  kind  of  rot  characterised  either  by  numerous  spots,  isolated  at 
first,  but  converging  later,  or  one  single  spot,  yellowish  or  dark  brown  at 
first,  then  black,  which  begins  at  one  extremity  and  finally  covers  the  whole 
fruit.  This  rot  is  usually  caused  by  Phytophthora  Faberi,  more  or  less 
associated  with  other  microorganisms.  To  control  this  disease  care  must 
be  taken  to  avoid  lesions  on  the  fruit,  to  burn  or  bury  the  remains  of  fruit 
as  when  they  decompose  in  the  air  they  form  a  seat  for  cryptogamic  diseases. 
Care  must  also  be  taken  to  air  thoroughly  the  infected  parts  of  the  planta- 
tion and  to  cut  and  burn  contaminated  fruit. 

All  the  diseases  which  cause  the  leaves  and  young  buds  to  dry  up  are 
known  locally  3ts  "  queima  "  (burn),  but  the  causes  are  numerous,  and  among 
them  the  following  may  be  specially  mentioned  : 

i)  the  action  of  the  adult  Physopus,  which  pricks  the  young  leaves  ; 
i)  the  holes  made  by  Mosquilla  in  the  buds  and  young  leaves. 

To  control  these  pests,  in  additions  to  the  methods  already  mentioned, 
it  is  advisable  to  keep  the  plantation  well  shaded ;  the  trees  attacked  should 
also  be  strengthened  by  rational  lopping. 

In  the  district  examined  the  presence  of  epiph5i:ic  phanerogams  and 
various  species  of  fungi,  largely  saprophytic,  was  noticed.  A  fungus  which 
should  be  specially  mentioned  is  Corticium  lilacino-fuscum,  which  lives  on 
the  green  branches.  Attention  should  also  be  drawn  to  a  mycelium  called 
by  Knglish  workers  "  thread  blight ",  which  in  every  way  resembles  the 
mycelium  of  certain  Corticium.  It  appears  in  the  form  of  long  threads  on 
the  branches  and  leaves  ;  the  leaves  are  eventually  enclosed  in- a  sort  of 
network  and  gradually  dry  up.  ■ 

The  chief  cause  of  the  diseases  observed  lies  in  the  little  care  planters 
took  of  their  large  plantations  in  the  past.  To  this  must  be  added  the  use 
of  unsatisfactory  tools  for  the  harvest  and  cultivation  of  the  plants.  The 
result  is  a  large  number  of  lesions  which  open  the  road  to  cr3^togamic  in- 
vasion. Another  factor  is  also  the  atmospheric  and  climatic  changes  pro- 
duced in  these  districts  of  recent  years,  due  especially  to  the  clearing  of 
the  virgin  forests. 


(i)  See  R.,  Dec,  1917,  No.  1256  —  (2)  See  R.,  June  1917,  No.  614.  {Ed). 
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494  -  Euxoa   excellens,  a   Little    Known   Cutworm,  in   British  Columbia.  — 

Gibson,  Arthur,  in  The  Canadian  Entomologist ,Yo\.  XI<IX,No.  12,  pp.  401-403.  I^ondon 
December,  191 7. 

In  British  Columbia  the  larvae  of  Euxoa  excellens  Grt.  have  been  so 
abundant  in  certain  years  that  they  have  seriously  damaged  many  varieties 
of  vegetables.  This  species  was  first  reported  in  1885,  when  it  did  much 
damage  in  market  gardens  around  Victoria,  Vancouver  Island.  Larvae  were 
also  collected  in  British  Columbia  in  1888.  In  1903  the  insect  was  again 
troublesome  on  Vancouver  Island,  but,  from  that  date  it  was  not  reported 
till  May  30,  1916,  when  it  was  found  at  Sechelt  near  Vancouver.  The  lar- 
vae had  damaged  various  vegetables,  in  some  gardens  spinach,  lettuce,  onion, 
etc.  had  to  be  sown  three  times  before  the  end  of  May. 

Larvae  received  at  Ottawa  in  June,  1916,  pupated  early  in  July.  Three 
specimens  which  pupated  on  July  2,  produced  moths  on  July  29  and  30. 
Other  moths  emerged  in  August.  In  the  collections  at  Ottawa  are  three 
specimens  reared  by  Fi,etcher  in  1885  from  larvae  collected  in  May;  the 
dates  of  emergence  were  August  15,18  and  22  respectively.  According  to  the 
author's  observations  the  moths  of  E.  excellens  fly,  in  British  Columbia,  in  the 
latter  half  of  August  and  during  September.  The  insect,  which  was  first 
described  from  Vancouver  Island  specimens,  is  wddely  distributed  ;  it  is 
found  in  the  United  States,  in  the  States  of  Oregon,  Colorado  (in  Septem- 
ber) and  in  California  (in  September  and  October).  Nothing  definite  is 
known  of  the  early  life  history  of  the  species  ;  the  winter  appears  to  be  passed 
in  the  egg  stage  ;  in  certain  seasons  hibernation  may  also  occur  in  the  young 
larval  stage. 

After  describing  the  mature  larva,  pupa  and  moth,  the  author  adds 
that,  from  the  larvae  reared  at  Ottawa  in  1916,  were  otjjtained  several 
ichneumonid  parasites  belonging  to  the  species  Amhlyteles  subfuscus  Cress, 
and  Ambl.  nuncius  Cress  ;  both  species  emerged  in  August.  A  large  percent- 
age of  the  larvae  were  destroyed  by  the  fungus  Sorosporella  uvella  (i). 

Treatment  at  Sechelt  with  the  well-known  mixture  of  bran,  Paris  green 
and  molasses  gave  very  good  results.  By  this  method  95  to  100  %  of  the 
larvae  was  destroyed.  Untreated  plants  were  completely  eaten  up  by  the 
insect,  which  did  not  touch  those  to  which  the  mixture  had  been  applied. 

495  -  Insects  Injurious  to  the  Cranberry  in  the  United  States  (2).  —  scammell  ii.  b., 

iu  Un  ted  States  Depart^nent  of  Agriculture,  Farmers''  Butlct.n  No.  860,  pp.  45,  39  Figs- 
Washington,  D.  C,  1 91 7. 

Commercial  cranberry''  {Oxyoccus  macrocarpus)  growing  is  an  intensely 
specialised  industry,  confined  to  certain  districts  of  the  United  States, 
especially  Massachusetts,  New  Jersey,  Wisconsin,  Long  Island,  and  part 
of  the  north-western  coast  of  the  Pacific,  near  Columbia. 

A  morphological  and  biological  description  is  given  of  the  insects  at- 
tacking the  cranberry,  most  of  which  are  also  of  economic  importance  for 
other  plants,  together  with  the  most  satisfactory  measures  of  control. 

The  list  includes  :  — 


(i)  Sec  R.  June,  1917,  No.  611.  —  (2)  See  R  ,  April,  1916,  No.  470.  (Ed.) 
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a)  Insects  attacking  the  leaves  : 

i)  Rhopobota  vacciniana  Pack,   (blackhead  fireworm)  ; 

2)  Peronea  minuta  Rob.  (yellowhead  fireworm)  ; 

3)  Gelechia  trialbamaculella  Cham,  (red-striped  fireworm) ; 

4)  Dasyneura  vaccinii  Smith  (cranberrj^  tipworm)  ; 

5)  members  of  the  Geometridae  family  (spanworms)  ; 

6)  Cirphis  unipuncta  Haw.  (army  worm)  ; 

7)  Laphygma  frugiperda  S.  et  A.  (fall  army  worm)  ; 

8)  Systena  frontalis  Fabr.  (cranberry  fleabeetle)  ; 
h)  insects  attacking  the  fruit :  — 

i)  Mineola  vaccinii  Riley  (cranberry  fruitworm)  ; 

2)  Eniglaca  apiata  Grote  (cranberry  blossom  worm)  ; 

3)  Scudderia  texensis  S.  and  P.  (cranberry  katydid)  ; 

4)  grasshoppers  —  especially  Schisiocera  alutacea  Harr.   and  Melano- 
plus  hivittatus  Say  —  and  members  of  the  Gryllidae  family  (crickets)  ; 

c)  insects  attacking  the  stem  :  — 

i)  Cramhis  hortuellus  Hiibner  (cranberry  girdler)  ; 

2)  Phylloscelis  atra  Germar  (cranberry  toadbug)  ; 

3)  Amphisepa  hivittata  Say  (cranberry  vinehopper)  ; 

4)  Clastoptera  proteus  Fitch  (cranberry  spittle  insect)  ; 

5)  Pseudococctis  adonidum  ly.  (mealybug)  ; 

6)  A^pidiotus  ancylus  Putnam  (Putnam  scale)  ; 

7)  Lepidosaphes  ulnii  ly.  (oystershell  scale)  ; 

d)  insects  attacking  the  roots  :  — 

i)  Rhabdopterus  picipes  Oliv.  (cranberry  rootworm)  ; 
2)  other  coleoptera,  especially  Phy talus  georgianus  Horn.,  Dyscine- 
tus  trachypygtvs  Burm.  and  Lachnosterna  grandis  Sm.  (white  grubs) . 

496  -  Important  Pecan  Insects  Pests  and  Their  Control  (i).  —  gill,  John  b  ,  in  t/.  s. 

Department   of   AqricuUure,   Farmers'  Bulletin  843,   pp.  1-48;    Figs.  1-50.     Washington, 
D.  C,  September,  1917. 

The  pecan  {Carya  olivaejormis)  industry  has  developed  rapidly  in  the 
south  of  the  United  States.  This  development  has,  however,  been  accom- 
panied by  a  notable  increase  in  the  number  and  in  the  destructiveness  of  the 
insects  attacking  the  crop.  The  loss  from  insect  attacks  amounts  to  hun- 
dreds of  thousands  of  dollars  annually  and,  in  [the  absence  of  preventive 
measures,  is  certain  to  increase. 

This  bulletin  gives  the  results  of  work  done  by  the  Bureau  of  Entomo- 
logy on  the  most  important  insect  pests  of  the  pecan.  The  morphology  and 
biology  of  each  insect  are  described  and  the  most  efficacious  means  of 
control  given. 

The  following  species  are  discussed  :  — 

a)  Insects  injuring  the  nuts  :  — 

i)  Pecan  nut  case-bearer  {Acrobasis  hebescella  Hulst.)  ; 
2)  Pecan  shuckworm  {Laspeyresia  caryana  Fitch)  ; 


(i)  See  also  R.  Sept.,  1917,  No.  884.  {Ed.) 
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3)  Pecan  weevil  {Balaninus  caryae  Horn)  ; 
h)  Insects  injuring  the  foliage  and  shoots  :  — 
i)  Pecan  leaf  case-bearer  {A.  nehulella  Riley)  ; 

2)  Pecan  cigar  case-bearer  {Coleophora  caryaefoUella  Clem).  ; 

3)  Pecan  bud-moth  {Proteopteryx  boUiana  Sling)  ; 

4)  Fall  web  worm  (Hyphantria  cunea  Drury)  ; 

5)  Walnut  caterpillar  {Datana  integerrima  G.  and  R.)  ; 

6)  Hickory  phylloxera  {Phylloxera  caryaecaulis  Fitch)  ; 

7)  I/ittle  hickory  aphid  [Monellia  caryella  Fitch)  ; 
c)  Insects  injuring  the  trunk  and  branches  :  — 

i)  White  ants ;  of  these  Leucotermes  flavipes  Kollar  is  the  most  wide- 
spread and  common  in  the  eastern  States  ; 

2)  Oak  or  hickory  cossid  {Cossula  magnifica  Strecker)  ; 

3)  Flat-headed  apple-tree  borer  {Chrysobothris  femorata  Fab.) ; 

4)  Red -shouldered    shot-hole     borer     {SinoxyloYi\    Xylobiops    basi- 
lar is  Say)  ; 

5)  Belted  chion  {Chion  cinctus  Drury)  ; 

6)  Hickory  twig-girdler  {Oncideres  cingtdatus  Say)  ; 

7)  Oak  pruner  [Elaphidion  villosum  Fab) . 

The  pecan  is  not  immune  to  attacks  from  scale  insects,  but  on  account 
of  the  limited  infestation  up  to  1917  they  are  not  included  among  the 
most  important  pests  of  this  tree. 


Al,FREDO  RuGGERl,  gerente  responsabile. 
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The  Live  Stock  Industry  in  Australia- 

by 

W.  A.  N.  Robertson,  B.  V.  Sc. 

Chief  Veterinary  Officer,  Live  Stock  Division, 
Department  of  Agriculture,  Victoria,  Australia. 

In  dealing  with  the  Live  Stock  Industry  in  Australia  it  is  necessary, 
in  the  j&rst  place,  to  draw  attention  to  a  few  geographical  details  in  order 
that  readers  may  be  familiar  with  the  diverse  conditions  of  soil  and  climate 
met  with.  The  Continent  has  been  settled  for  only  a  little  over  loo  years. 
It  has  an  area  of  2  974  581  square  miles,  being  approximately  three-fourths 
as  large  as  Europe  ;  14  times  as  large  as  France  ;  24  times  as  large  as  the 
United  Kingdom  of  Great  Britain,  and  26  times  as  large  as  Italy.  It  is 
situate  between  the  12th  and  40th  degrees  of  South  Longtitude.  This 
will  give  some  idea  of  the  vast  area,  the  great  distances  and  the  variation 
of  climate  and  herbage  met  with.  The  influence  of  such  varying  conditions 
upon  the  Live  Stock  Industry  will  be  readily  recognised. 

I.  —  The  horse.  —  In  the  early  days  of  colonization  the  horse 
required  was  one  capable  of  carrying  his  rider  for  long  distances  over  all 
classes  of  country,  either  for  a  journey  —  60  to  100  miles  a  day  was 
lightly  thought  of  —  or  for  rounding  up  and  mustering  cattle  in  the 
unfenced  areas  of  scrub  and  timber  land  or  undulating  plain.  The 
qualities  required  for  this  work  were  stamina,  speed,  and  agility.  These 
were  found  in  the  English  Thoroughbred  and  there  quickly  developed,  in" 
the  rising  generation,  a  love  for  racing  and  an  inherent  love  for  the  horse. 
As  time  passed,  and  Settlement  advanced,  it  became  necessary  to  introduce 
the  draught  horse,  crosses  with  the  Thoroughbred  were  obtained  and 
the  light  iiorse  industry  divided  into  two  channels. 

As  Settlement  of  the  country  proceeded  along  the  sea  board  and  railways 
were  laid  down,  the  necessity  for  long  journeys  in  these  areas  diminished, 
but  the  love  of  racing  progressed.     The  Thoroughbred  came  under  control 
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of  a  Stud  Book  and  has  developed  along  such  lines  until  his  reputation 
is  known  the  world  over.  The  other  channel  produced  a  thicker  set  and 
heavier  horse  from  the  various  crossings  which  had  taken  place  and  a  type 
was  evolved  which  held  its  own  against  the  product  of  other  lands  for 
military  purposes.  A  large  export  trade  in  remounts  was  established, 
particularly  with  India.  The  love  of  racing,  the  extension  of  race  meet- 
ings, and  the  desire  of  almost  every  owner  (and  nearly  every  boy  owned 
at  least  a  pony)  to  breed  a  winner  for  the  local  events  now  acted  adversely 
upon  the  Industry.  Horses  not  speedy  enough,  nor  of  sufficient  stamina 
for  classic  events,  were  used  on  ponies  and  rejected  remounts,  and  a 
somewhat  light  nondescript  horse  w^s  bred  which  became  a  drug  on  the 
market  and  remount  buyers  had  to  travel  further  and  further  back  into 
the  country,  remote  from  railways,  to  find  the  type  required. 

Of  recent  3^ears  more  attention  has  been  devoted  to  the  breeding  of 
this  remount  type  of  horse  and  for  this  the  big  boned  thoroughbred  is  used. 
I/ight  horse  breeding,  as  distinct  from  the  thoroughbred  for  classic  races, 
has  been  pushed  back  into  the  sparsely  populated  interior  of  the  country 
as  settlement  extended  and  the  land  became  more  valuable  for  other 
purposes.  At  this  time  the  Government  examination  of  stallions,  referred 
to  later,  was  introduced,  and  efforts  were  made  to  swing  the  pendulum  back 
to  remount  breeding.  A  Conference  of  representatives  from  all  parts  of 
Australia,    which    recently    met   in    Melbourne,    made    recommendations   ; 

which   are   summarised  below  :  —  j 

1 

That  the  first  step  to  be  taken  was  the  elimination  of  unsuitable  stallions  and  provision 
of  suitable  ones  to  stand  at  a  reasonable  fee. 

That  Mares  suitable  for  breeding  remounts  be  registered  under  district  Committees  who    | 
would  advise  as  to  matings,  etc.,  and  that  fees  for  carrying  on   the  work   be   obtained  bj^  a 
tax  on  the  Totalizator. 

The  Conference  was  of  opinion  that  in  any  scheme  for  improvement  the  Thoroughbred  . 
Stallion  was  essential  and  the  right  type  should  be  encouraged  by  provicUng  more  valuable 
stakes  to  be  run  for.     Further,  that  Mares  not  suitable  for  breeding  horses  could  be  profitably 
used   for  Mule   breeding  • 

Importations  of  Arabs  and  various  classes  of  ponies  have  been  made 
from  time  to  time  and  all  have  left  their  representatives  which  have  had 
an  influence  to  a  greater  or  lesser  degree  upon  the  Industry. 

The  future  holds  great  possibilities,  There  are  vast  tracts  of  country 
still  unused  which  are  admirably  adapted  for  horse  breeding  on  an  exten- 
sive scale. 

The  draught  horse  industry.  —  During  the  early  days  of  settlement 
horses  of  medium  weight  were  found  suitable  for  the  limited  amount  of 
Cultivation  carried  on,  but  as  this  extended  it  became  necessar^'J  to 
develop  a  more  weighty  animal  and  many  importations  of  the  Scottish 
Clydesdale  Stallion  were  made.  As  the  export  trade  in  wheat  developed 
and  large  areas  were  thrown  open  to  cultivation,  weight  was  required  to 
pull  the  3,  4,  and  5  furrow  ploughs  oyer  the  hundreds  of  acres  each 
farjner  worked  and  to  cart  the  produce  over  bad  roads  to  the  railways. 
Two  classes  of  fanciers  arose,  one  favouring  the  Clydesdale,  the  other  the 
heavier  Shire  Horse.     Many  importations  were  made  but  no  Stud  Books 
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were  in  use  and  the  breeds  became  mixed  and  the  individuality  of  the 
respective  types  somewhat  lost. 

Then  a  school  of  breeders  arose  who  considered  the  horse  with  the 
weight  of  the  Shire  and  the  activity  of  the  Clydesdale  was  the  one  required 
and  an  attempt  was  made  to  evolve  an  Australian  draught  horse.  Prizes 
at  the  various  Shows  were  given  for  draught  horses,  and  Clydesdales  and 
Shires  competed  in  the  same  ring.  This  led  to  some  confusion  and  result- 
ed in  an  educational  campaign  being  undertaken  by  the  respective  Go- 
vernments with  the  object  of  impressing  upon  breeders  that  "whilst  the 
cross  between  the  two  breeds  might  be  best  for  utility  purposes,  it  could 
only  be  obtained  by  keeping  the  two  parent  types  distinct  and  pure.  Grad- 
ually the  larger  Agricultural  Societies  took  the  matter  up  and  at  their 
shows  separated  the  two  classes  and  the  Clydesdale  and  Shire  are  now 
shown  separately.  The  former  is  the  more  popular  horse  and  Stud  Books 
for  control  are  now  in  operation  in  the  Southern  States  of  New  South  Wales 
and  Victoria,  wliile  the  system  is  extending  to  the  other  less  settled  ones. 

Methods  op  improvement.  —  The  most  noteworthy  method  of 
improvement  of  the  Industry  that  has  been  adopted  by  the  Govern- 
ments of  Australia  is  that  which  is  referred  to  as  the  Government 
Certification  of  Stallions.  For  the  successful  understanding  of  the  scheme 
it  is  necessary  to  know  that  the  Governments  grant  a  subsidy  to  Agricul- 
tural Societies  throughout  the  States  to  assist  them  in  the  holding  of 
Annual  Shows.  In  1907  the  State  of  Victoria  introduced  a  system  of 
issuing  a  Certificate  to  any  stallion  which,  on  being  submitted  to 
examination  by  a  Government  Veterinary  Ofiicer,  was  found  to  be  free 
from  hereditary  unsoundness  and  to  be  of  suitable  breed,  type  and 
conformation  to  be  approved  as,  a  sire.  The  following  year  it  was 
decided  that  any  Society  desirous  of  obtaining  the  subsidy  should  arrange 
that  no  prize  was  to  be  awarded  to  any  Stallion  three  year's  old  or  over 
unless  he  held  the  Certificate.  The  scheme  was  readil}^  adopted  by  breeders 
and  within  a  few  years  extended  to  the  other  States  of  the  Common- 
wealth. At  the  present  time  all  States  are  in  unison  on  this  subject.  The 
result  of  the  examination  for  the  past  ten  years,  so  far  as  the  State  of  Vic- 
toria is  concerned,  is  set  forth  in  the  accompanying  Table. 

An  examination  of  the  Table  shows  that  the  percentage  rejections 
on  account  of  unsoundness  over  the  ten  years  have  been  as  follows  :  — 

1907/8,  1908/9,  1909/10,  1910/11,  1911/12,  1912/13,  1913/14,  1914/15,  1915/16,  1916/17 

ig.04       17.17       15.04         17.09         10,42         11.59         10.38         13.76         14.93         11.25 

At  first  sight  this  does  not  appear  encouraging,  but  closer  investiga- 
tion shows  that  the  unsoundness  in  light  horses  and  ponies  is  slight,  while 
the  inclusion  of  these  classes  in  the  totals  and  the  varying  numbers  submit- 
ted makes  considerable  changes  in  the  ratio  of  unsoundness.  A  far  better 
index  of  the  value  of  the  examination  is  to  take  only  that  breed  in  which 
unsoundness  is  prevalent,  namely  the  draughts,  and  for  the  past  ten  years 
the  figures  run  :  — 

1907/8,  1908/9,  1909/10,  1910/11,  1911/12,  1912/13,  1913/14,  1914/15,  1915/16,  1916/17 

23.82       27.33       23.52         21.57         12.13         12.03         ii-o  15.5  19.67         16.49 
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By  dividing  this  period  into  two  of  five  years  each  and  so  eliminating 
the  seasonal  fluctuations,  we  see  that  for  the  ist  quinquennial  period  an 
average  of  20.8  per  cent,  was  rejected,  while  in  the  2nd  period  the  percentage 
was  only  13,4  or  a  difference  of  7.4  per  cent  and  a  decrease  of  35  per  cent. 

When  it  is  realized  that  certain  horses  though  pronounced  unsound 
have  not  been  discarded  from  breeding  operations  altogether  and  that, 
therefore,  many  of  their  progeny  are  still  coming  forward,  this  result  can 
only  be  re^^arded  as  satisfactory. 

A  Bill  has  now  been  drafted  to  provide  for  the  registration  of  Stal- 
lions and  it  is  hoped  that  it  will  shortly  be  placed  upon  the  Statute  Book. 
When  the  measure  becomes  law  no  person  will  be  permitted  to  use  a  stal- 
lion for  breeding  purposes  unless  the  same  is  registered  and  only  those 
which  obtain  a  Certificate,  issued  by  a  Government  Veterinary  Surgeon 
will  be  eligible  for  such  registration.  Examinations  will  be  conducted 
on  similar  lines  to  those  in  existence  at  present.  Parades  are  arranged 
and  a  Veterinary  Ofiicer  is  in  attendance  to  conduct  the  examination. 
He  determines  two  things: 

i)  Is  the  animal  free  from  Hereditary  Unsoundness,  and  for  this  purpose  the  following 
diseases  are  scheduled. 

Bog  Spavin,  Ringbone, 

Bone  Spavin,  Roaring, 

Cataract,  Sidebone. 

Chorea,  "Shivering"  or  "Nervy",  Stringhalt. 

Curb,  Thoroughpin.                       ' 

Navicular  disease.  Whistling. 

Nasal  disease  (Osteo-porosis). 

2)  Is  the  animal  of  suitable  tj^pe.  Inferior  and  common  bred  animals  are  refused  a 
Certificate. 

Should  an  owner  feel  aggrieved  at  the  decision  of  the  Veterinary 
Officer,  be  may  appeal  against  the  rejection  on  either  ground  by  lodging 
a  deposit  of  £  5  (to  prevent  frivolous  appeals)  and  a  Certificate  from  a 
Veterinary  Surgeon  or  tVree  Judges  of  repute,  according  to  the  ground  for 
rejection,  to  the  effect  that  the  decision  was  against  the  evidence.  A 
Board  of  Appeal  is  then  appointed  consisting  of  the  Chief  Veterinary 
Officer  and  two  practising  Veterinary  Surgeons,  or  the  Chief  Veterinary 
Officer  and  two  Judges,  according  to  grounds  of  rejection,  who  examine 
and  determine  the  case.  If  the  Appeal  is  upheld  the  deposit  is  refunded, 
if  dismissed  the  deposit  is  forfeited. 

It  is  a  peculiar  fact  that  our  genial  climate  has  been  instrumental 
in  no  small  degree  in  producing  a  loss  of  wdght  in  our  draught  horse.  The 
reason  for  this  is  that  when  weaned  the  majority  of  breeders  leave  the 
foals  running  on  natural  pasture.  When  a  cold  or  wet  spell  of  weather 
occurs  the  young  animals  receive  a  set  back,  whereas  in  a  more  rigorous 
climate.it  would  be  imperative  to  house  the  young  stock  and  hand  feed 
them  over  such  periods  and  keep  them  growing  all  the  time.  By  educa- 
tional lectures  delivered  throughout  the  covntry  the  breeders  are  becoming 
more  conversant  with  the  necessity  to  eliminate  this  factor  and  feeding 
and  housing  are  receiving  more  attention.     When  properly   managed,  it 
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is  universally  admitted  that  there  is  no  finer  country  for  horse  breeding 
operations  than  Australia. 

The  Suffolk  Punch  breed  is  one  which  has  a  few  representatives  in 
our  Northern  States  but  is  not  a  popular  breed.  There  have  been  small 
importations  of  other  breeds  such  as  Percherons,  etc.,  but  they  have  not 
found  favour  nor  have  there  been  sufficient  to  keep  the  type  distinct. 

Statistics.  —  As  indicating  the  growth  of  the  Industry  from  the 
early  days,  the  following  Table  showing  the  number  of  horses  in  one  State 
of  the  Commonwealth,  for  which  the  figures  are  available,  viz — Victoria, 
will  be  of  interest. 


Year 

1836 

1838 

1840 

1842 

1844 

1846 II  4(?o 

1848 16495 


Number 

75 

524 

2  372 

4065 

7076 

Year 


Number 


1850 21  219 

1852 34021 

1854 27038 

1856  ....;.  47  832 

1858 68323 

i860 76  536 


Similar  growth  occurred  in  other  States  and  from  i860  the  numbers 
in  the  Commonwealth  are  as  shown  hereunder. 


Year 

j86o 

1865 

1870 

1875 

1880 I  068  402 

1885 I  143064 

1890 I  521  588 


431  525 

566  574 

716772 

835  393 

Year 


Nimiber 


1895 I  680  419 

1900 I  609  654 

1905  ......  I  673  805 

1910 2  165  866 

1912 2  408  113 

1914  .....  2  489  000 


Workers 


Price  of  Horses, 

£  £ 


Extra  Heavy  Draughts     .....  40 

Medium  Draughts 30 

Delivery  Cart 20 

Order  » 15 

Remounts 25 

Saddle  &  Harness 16 

Ponies 10 


to 


70 
45 
35 
20 
40 
30 
30 


Special  lines 
to  higher  values. 


Stud  classes. 

Draught  Stallions.  —  The  price  varies  very  considerably.  Inferior 
classes  change  hands  at  £  60  to  £  100,  good  classes  at  £  300  to  £  500 
which  a  few  superior  horses  realize  up  to  i  000   guineas. 

Mares  range  from  £  50  to  £  200  and  higher. 
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Light  Horses.  —  Thoroughbred  Stallions  suitable  for  use  in  breeding 
remounts  range  from  £  loo  to  £  300,  a  few  going  to  higher  figures,  while 
Mares  suitable  for  mating  vary  from  £  16  to  £  30. 

Thoroughbred  Mares  are  of  course  higher  with  wide  range  of  values 
according  to  breeding. 

Asses  and  Mui,KS.  —  The  breeding  of  Mules  has  received  very  little 
attention,  there  being  only  8  215  Asses  and  Mules  in  the  Commonwealth. 

Exports.  —  The  export  trade  in  horses  is  one  which  has  fluctuated 
considerably  from  32  474  in  1901  to  as  low  as  7  807  in  1909,  the  average 
being  13  700.  The  possibilities  under  this  heading  are  enormous.  There 
is  space  to  breed  sufficient  to  supply  the  World  and  the  endurance  of  the 
Australian  horse  as  shown  in  the  theatre  of  war  indicates  that  he  is 
second  to  none.  The  distance  of  Australia  from  the  thickly  populated 
areas  of  Europe  and  the  question  of  freights  are  the  adverse  factors. 
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497  -  Agricultural  Development  of  British  Guiana.  —  spence,  r.  o.  ii.,  in  United  Empire^ 

The  Royal  Colonial  Institute  Journal,  Vol.  IX,  No.  2,  pp.  61-65.  +  Map.  I,ondou,  February, 

1918. 
British  Guiana,  the  only  British  possession  on  the  continent  of  South 
America,  contains  an  area  of  89  480  square  miles,  with  a  population  of  about 
300  000,  and  produces  the  world-famous  "  Demerora  Sugar  "  which  might 
more  correctly  be  designated  "  British  Guiana  Sugar  ". 

The  staple  industry  is  really  sugar,  and  the  approximate  area  under 
canes  at  the  end  of  iqi6  was  75  000  acres;  there  is  suitable  land  available  to 
extend  the  cultivation  of  sugar  to  ten  times  or  more  the  present  area,  and 
thus  increase  the  export  of  sugar  to  over  one  million  tons  per  annum.  The 
essentials  for  such  expansion  and,  indeed,  for  all  development  of  any  magni- 
tude in  connection  with  the  Colony  are  i)  an  increased  labour  supply, 
and  2)  capital. 

Rice  cultivation  now  embraces  about  50  000  acres  and  is  capable  of 
large  expansion.  Coconuts  grow  and  yield  well,  as  do  also  cocoa  and  cofiee. 
Cotton  was  extensively  grown  when  the  colony  was  owned  by  the  Dutch 
and  in  the  early  years  of  the  British  occupation,  and  with  a  plentiful  sup- 
ply of  labour  and  fair  prices  could  be  again  cultivated  with  profit'  Para 
Rubber  grows  and  yields  well ;  its  present  area,  about  5  000  acres,  could  be 
extended  to  a  large "  extent  a?  far  as  suitable  and  available  land  is  concer- 
ned. Limes  grow  well  wherever  planted,  and  in  properly  selected  areas 
could  undoubtedly  be  grown  at  a  profit.  Bananas,  plantains,  and  other 
ground  provisions  and  fruits  grow  well,  and  with  a  proper  system  of  cold 
storage  and  shipping  facilities  could  be  produced  in  quantities  sufficiently 
large  to  admit  of  export. 

Horses  and  cattle  thrive  on  the  coast  lands,  and  the  coastal  and  hinter- 
land savannahs.  There  are  11  700  square  miles  of  savannah  lands  suitable 
for  stock  rearing,  but  owing  to  the  want  of  facilities  for  transport,  the  cot- 
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tie  that  can  be  reaied  on  6  000  square  miles  of  this  area  adjoining  theRupu- 
nuni  and  Ireng  rivers  cannot  be  brought  to   market  in  the  Colony. 

British  Guiana  produces  some  ol  the  finest  timbers  in  the  world.  Those 
th?t  are  at  present  most  commonly  ex|:loited  are  Crab  wood  {Carapa  sp.) 
(sp.  g,  0.47  to  0.7)  ;  Greenheait  {Nectandra  Rodioei)  {1.06),  largely  used  in 
the  construction  of  the  Manchester  Ship  Canal  and  in  the  construction  of 
lock  gates  for  the  Panama  Canal ;  Wallaba  (0.9S;  ;  B?lata  or  Biillet  Wood 
{Mimusops  globosa)  (i.oo)  ;  Mora  (1.06)  ;  brown  and  yellow  Silverballi  (0.77 
and  G.62)  ,  L,ettei  or  snake  wood  (1.30);  red  Cedar  (0.45).  These  woods 
are  suitable  for  building  purposes  and  the  making  of  furniture.  Wallaba 
and  several. other  kinds  of  wood  are  used  for  fuel  as  a  substitute  for  coal. 
The  forests  also  abound  in  soft  woods  which  are  suitable  for  making  paper 
pulp,  yet  not  a  single  pulp-making  factory  exists  in  the  Colony. 

Other  products  are  Balata,  the  dried  latex  of  the  Bullet  tree  ;  the  ex- 
ports of  this  gum  ?re  over  i  000  000  lbs.  per  annum,  the  1  ulk  going  to  the 
United  Kingdom  ;  Locust  gum,  used  in  the  preparation  of  varnishes  ; 
Tonka  beans  ;  Vanilla  beans;  Palm  nuts  of  various  kinds  which  are  plenti- 
ful and  could  doubtless  be  turned  to  commercial  value  as  oil  producing 
factors  ;  vSouarri  nuts,  larger  and  finer  than  Brazil  nuts.  Plants  of  medi- 
cinal value  also  abound,  of  which  no  use  whatever  is  now  made. 

RURAL  498  -  The  Organisation  of  the  Rural  Hygiene  Service  in  Spain.  —  BoieUn  de  A^ricuituia 

HYGIENE  tecnica  y  economica,  Year  IX,  No.  103,  pp.  612-619.  Madrid,  July,  1917. 

The  vSpani.sh  Service  of  Rural  Hygiene  Inspection  ("  Inspeccion  de  Sa- 
nidad  del  Campo  ")  was  re-organised  by  the  Royal  Decree  of  August  8, 
1916.  It  is  as  yet  too  early  to  appreciate  the  results  obtained,  but  there  is 
no  doubt  that  great  advantages  will  be  gained  by  the  collaboration  of  the 
new  service  with  other  technical  services  of  the  Ministry  of  Agriculture. 
The  sanitary  police  collaborate  with  the  agricultural  engineers  in  many 
kinds  of  work,  particularly  in  the  improvement  of  malarial  districts  and 
the  rational  cultivation  and  improvement  of  rice  and  medicinal  plants. 
The  appended  table  gives  data  on  malaria  obtained  by  the  District  Inspec- 
tors and  compares  the  conditions  of  1915  with  those  of  1913.  The  geo- 
graphical distribution  of  malaria  in  Spain,  the  intensity  and  diffusion  of  the 
disease  (there  is  an  acute  summer  and  autumn  period),  the  microscopical 
examination  of  the  blood  of  malarial  patients  in  different  rural  districts, 
and  e\»sn  in  small  villages  where  the  disease  is  rampant,  have  been  studied 
with  the  greatest  care,  and  t>  e  present  malarial  conditions  in  each  of  the 
14  agricultural  districts  of  Spain  has  been  deduced  from  numerous  details. 
It  should  be  noted  that,  if  the  number  of  malarial  municipal  centres  has 
increased,  the  number  of  clases  of  sickness  and  of  death  has  decreased,  in 
spite  of  the  increased  cost  of  quinine  and  food  owing  to  the  war.  This  is 
due  to  the  ceaseless  propaganda  of  the  sanitary  inspectors  in  matters  of 
hygiene.  In  1 917  t'e  General  Administration  of  the  Ministry  of  Agricul- 
ture, Mines  and  Forests  took  steps  for  the  encouragement  by  the  Agricul- 
tural Stations  ("  Granjas  agricolas  ")  of  the  cultivation  of  medicinal  herbs 
and  the  reafforestation  of  marsh  lands,  in  order  to  reclaim,  in  part  at  least, 
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the  741  330  acres  which  form  the  principal  centres  of  malaria  in  Spain  at 
the  present  day. 

Malaria  in  Spain :  Extent  oj  Infected  Districts  and  Loss 
Caused  hy  this  Disease. 


Number  of  municipal  centres 

Number  of  malarial  municipal  centres 

Total  extent  of  malarial  centres    (i), acres 

Present  value  of  malarial  laud £ 

Approximate  value  of  malarial  land  if  reclaimed  .   .       £ 

Number  of  annual  cases  (2) 

Annual  mortality  (2) 

Annual  consumption  of  quinine cwt. 

Value  of  annual  consumption  of  quinine  (3) £ 

Days  of  work  lost  through  malaria  (15  per  case)    .... 

Value  of  days  lost  (at  is.   7 d.  k  day) £ 

Value  of  lives  lost  (at  £  198  each) £ 

Total  annual  losses  to  the  nation  through  malaria  (4)  £ 


19x3 


1915 


9  261 

9  261 

I  428 

1492 

I  0S9  924 

754  748 

963  400 

902  III 

6  134  626 

5014334 

233  404 

209  420 

2540 

2  139 

38.23 

37-33 

42862 

83032 

3515595 

3  141  300 

293  192 

249098 

515435 

819644 

5  347  806 

4  111  413 

(i)  Notincluding  the  centres  formed  by  badly  cultivated  rice  fields  and  badly  kept  banks 
of  rivers  and  canals.  —  (2)  Figures  for  the  years  1913  and  191 5.  —  (3)  Valued  at  43/4  d 
a  gram  in  1913  and  g^/z  d  a,  gram  in  1915.  —  (4)  These  figtures  represent  the  total  of 
the  differences  betwen  the  present  value  of  malarial  land  and  the  value  such  land  would 
have  if  reclaimed;  the  value  of  quinine;  the  value  of  days  lost;  the  value  of  lives  lost. 

In  the  budgets  of  1915  and  1916,  £  29  740  were  alloted  to  the  distribution 
of  water  to  rural  centres.  This  has  resulted  in  a  considerable  decrease  in 
the  number  of  cases  of  disease  and  death  through  infection  by  water.  In 
Spain  the  water  problem  is  usually  limited  to  the  protection  and  canali- 
sation of  local  water,  rather  than  to  obtaining  it  from  a  distance,  for  most 
districts  have  a  good  supply  of  drinking  water. 

499  -  Public  Health  Studies  Concerning  Cheese.  —  schroeder,  e.  c.  and  brett,  g.  w., 

in  the  Journil  of  the  Amerioan  Veterinary  Medical  Association,  Vol.  I,TT,  No.  6,  pp.  67/1-685. 
Ithaca,  N.  Y.,  February,  191 8. 

The  primary  and  special  purposes  of  these  studies  on  cheese  were  to 
determine  the  frequency  with  which  it  is  contaminated  with  virulent  tu- 
bercle bacilli  at  the  time  it  reaches  the  consumer. 

The  number  of  samples  of  cheese  in  these  investigations  on  which  the 
tests  are  now  complete  is  256,  and  among  these  19,  or  7,42  %,  were  found  to 
be  infected  with  virulent  tubercle  bacilli.  The  bacilli  in  all  cases  were  of 
the  bovine  type. 

I/caving  the  samples  of  cheese  of  the  varieties  that  require  some  time 
to  ripen  before  they  are  marketed  out  of  consideration,  none  of  which  were 
found  to  be  contaminated  with  tubercle  bacilli,  the  194  samples  of  fresh 
cheese  may  be  divided  as  follows  :  — 
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131  samples  of  cream,  18,  or  13  3/4  %,  infected  with  tubercle  bacilli 

31  samples  of  cottage,  i,  or  3   1^  %  infected  w.'th  tubercle  bacilli 

32  samples  of  Neufchatel,  a!l  free  from  infection. 

These  studies  seem  to  warrant  the  following  conclusions  :  — 

i)  that  cheese  of  the  kind  which  requires  some  time  to  ripen  rarely 
if  ever  contains  true,  living,  pathogenic  bacteria  when  it  is  marketed  and 
it  does  not  seem  likely  that  such  cheese  is  apt  to  cotitain  dangerous  products 
of  bacterial   origin ; 

2)  that  cream  cheese  is  often  heavily  contaminated  with  tubercle 
bacilli  of  the  bovine  type  and  should  therefore  be  made  either  from,  pasteur- 
ized mjlk  and  cream  or  from  milk  and  cream  obtained  from  cows  which 
have  been  proved  free  from  tuberculosis.  This  pasteurization  of  milk 
would  also  destroy  dangerous  germs  of  the  colon  and  septicemia  groups  ; 

3)  that  cottage  and  skim  milk  INeufchatel  cheeses  are  much  less 
frequently  infected  with  the  tubercle  bacilli  than  cream  cheese ;  but  this 
should  not  be  used  as  a  reason  for  making  them  from  raw  milk. 

500  -  The  Digestibility  and  Utilization  of  Egg  Proteins.  —  bateman  w.  g.  (Sheffield 

lyaboratory  of  Physiological  Chemistry  in  Yale  University,  New  Haven),  in  The  Journal 
of  Biological  Chemistry,  Vol.  XXVI,  No.  i,  pp.  C63-391,  8  Tables,  Bibliography  of  74 
publications.  Baltimore,  Md.,  August,  1916.  | 

By  means  of  experiments  carried  out  on  dogs,  rats,  rabbits  and  man,    . j 
the  author  arrived  at  the  following  conclusions  :— 

Raw  egg-white  is  found  to  be  a  decidedly  indigestible  substance.  It 
causes  diarrhoea  in  dogs,  rats,  rabbits,  and  man  when  ingested  in  any  large 
quantity.  Its  utilisation  by  the  body  is  poor  since  it  is  used  only  to  the 
extent  of  50  to  70  per  cent.  Subjects  can  acquire  a  certain  tolerance  for 
the  native  protein  after  ingesting  it  for  several  days  so  that  it  no  longer 
causes  diarrhoea  and  is  somewhat  better  utilized. 

Raw  egg-white  can  be  made  digestible  through  coagulation  by  heat  ; 
by  precipitation  with  alcohol,  chloroform,  or  ether  ;  by  incubation  with 
dilute  acids  or  alkalies  ;  by  partial  digestion  by  pepsin  ;  by  conversion  into 
alkali-metaprotein. 

The  indigestibility  of  native  egg-white  probably  lies  either  in  its  anti- 
tryptic  content  or  in  its  chemical  constitution.  Its  physical  texture 
appears  to  play  a  minor  part  in  its  behaviour.  Of  the  individual  proteins 
constituting  egg-white,  the  albumin  fraction  appears  to  be  the  indigestible 
component. 

The  whites  of  the  hen's  egg  and  duck's  egg  act  alike  in  causing  diar- 
rhoea and  in  being  poorly  utilized. 

Egg-yolk  either  raw  or  cooked  is  excellently  utilized.  It  sometimes 
causes  digestive  disturbances  in  dogs,  apparently  because  of  its  high  fat 
content. 

A  review  of  the  literature  shows  that  dietitians  have  relied,  in  general, 
upon  the  early  observations  of  Beaumont  as  support  for  the  use  of  raw 
eggs.  These  observations  were  in  the  main  exact ;  but,  so  far  as  the 
digestibility    of   raw   egg-white    is    concerned,   wera   misinterpreted.     In 
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current  dieto-therapy  raw  whole  eggs,  raw  egg-white,  and  albumin-water 
are  extensively  prescribed.  There  appears  to  be  little  in  their  conduct  as 
foodstuffs,  however,  to  warrant  such  faith  in  their  nutritive  value  or  ease 
of  assimilation. 

501  -  The  Vitamine  Content  of  Brewers' Yeast.  — Seidell,  ATHERTON(H3'gienicLabora 

tory,  United  States  Public   Health  Service,  Washington,!).  C),  in  The  Journal  of  Biolo- 
gical.   Chemistry,  Vol.  XXTX,  No.   3,  pp.  145-154,  4  Diagrams.  Baltimore,  March,  1Q17, 

The  author  has  studied  the  vitamine  content  of  brewers'  yeast  as  re- 
gards its  efhcacity  for  curing  beriberi  caused  by  a  diet  consisting  exclu- 
sively of  polished  rice.     His  conclusions  are  given  below. 

In  pigeons,  the  lack  of  vitamine  in  a  diet  consisting  exclusively  of 
polished  rice  can  be  exactly  compensated  for  by  daily  doses  of  0.5  to  i.o  cc. 
of  the  clear  filtrate  from  autolysed  brewers'  yeast ;  doses  of  dried  freshly- 
pressed  yeast  equivalent  to  about  i  cc.  of  autolysed  yeast  does  not 
effectively  replace  the  vitamine  deficiency  of  a  diet  of  polished  rice. 

Of  2  samples  of  dry  yeast,  one  of  which  was  autolysed  before  being 
dried  and  the  other  not,  pigeons  receiving  the  latter  lost  weight  on  a  ration 
of  polished  rice  much  more  rapidly  than  those  receiving  the  former.  The 
autolysis  thus  seems  to  have  a  favourable  influence  on  the  activity  of  the 
vitamine  of  brewers'  yeast. 

On  the  assumption  that  all  the  nitrogen  contained  in  fullers'  earth 
which  has  been  shaken  with  autolysed  yeast  filtrate  is  derived  from  vita- 
mine, the  maximum  quantity  of  the  latter  which  can  be  present  in  the 
original  yeast  filtrate  is  0.18  gm.  per  100  cc. 

The  daily  vitamine  requirement  of  a  grown  pigeon  is  somewhat  less 
than  I  mgm.  A  diet  containing  0.0033  %  of  vitamine,  given  in  quantities 
ordinarily  consumed  by  pigeons,  will  supply  this  requirement. 


CROPS   AND   CUlvTIVATION 

502  -  The  Effects  of  Meteorological  Factors  on  the  Growth  and  Yield  of  Rice  in  the      agricoltural 
Vercelli  District,  Piedmont,  Italy.  —  marcarelli,  b.,  in  Giomaic  cU  risicoitwa,      meteorology 

Year  VIII,  No.  i,  pp.  7-16.  Vercelli,  1918. 

At  the  "  R.  Stazione  sperimentale  di  risicoltura  "  of  Vercelli,  Prof. 
Marcarelli  has,  for  some  years,  carried  out  a  series  of  agricultural  meteoro- 
logical studies  by  the  modern  scientific  method  of  parallel  observations. 
His  object  was  the  determination  of  the  critical  periods  of  rice  in  relation 
to  the  various  meteorological  phenomena  and  factors  of  the  district. 

The  apparatus  is  in  a  cage  specially  placed  at  3.94  ft.  above  the  ground 
(average  height  of  a  fully  grown  rice  plant)  ;  the  air,  water  and  soil  tempera- 
tures are  determined  simultaneously  by  three  Richard's  recording  thermo- 
meters, the  bulbs  of  which  are  in  the  air,  water,  and  soil  (at  a  depth  of 
5  cm.),  respectively. 

The  experiments  on  the  temperature  of  the  irrigation  water  are  of  great 
importance  in  the  rice  fields,  because  the  possibility  of  cultivating  rice  in  a 

[500-502] 


540  AGRICUI.TURAI,'  METEOROLOGY    • 

more  or  less  unfavourable  climate  depends  both  on  the  initial  heat  of  the 
water  and  the  rise  in  its  temperature  as  a  result  of  its  exposure  to  the  sun 
in  shallow  sheets  over  large  surfaces.  It  is,  indeed,  only  the  influence  of 
the  specific  heat  of  the  water  which  can  reconcile  to  any  extent  the  extremes 
of  temperature  in  the  atmospheric  layer  immediately  in  contact  with  the 
vegetation  and  prevent  the  great  changes  in  temperature  so  harmful  to 
rice.  It  is  also  under  this  influence  that  the  heat  of  the  submerged  soil 
is  modified  during  the  day  and  remains  higher,  thus  favouring  a  maximum 
development  of  the  roots. 

According  to  the  author's  previous  experiments,  the  factors  necessary 
for  a  good  rice  yield  are  :  —  a  total  of  average  daily  temperatures  amounting 
to  3  500  to  4  5000C.  for  the  period  from  April  to  the  end  of  September  ;  a 
rainfall  not  exceeding  200-250  mm. ;  a  clear  sky,  expressed  approximatelj^ 
by  a  total  of  fine  and  semi-cloudy  days  amounting  to  140  to  170. 

The  heat  total  exceeds  the  other  cUmatic  factors  in  effect,  but  it  must 
be  regularly  distributed  without  too  frequent  or  excessive  variations  in 
the  daily  temperature.  In  Piedmont  rice  cultivation  certainly  does  not 
suffer  from  the  maximum  temperature  limit,  for  it  is  favoured  by  very  hot 
seasons,  but  the  minimum  limit  of  resistance  to  low  temperature  is  of  great 
importance  because  of  the  phenomena  connected  with  it  during  the  various 
stages  of  the  plant's  development:—  imperfect  germination,  yellowing 
of  the  young  plants,  limited  stooling,  non-setting,  delayed  ripening,  etc. 

The  period  in  which  rice  is  most  sensitive  to  the  air  temperature  coin- 
cides with  the  stooling  stage.  Although  it  is  not  exactly  known  if  the  mark- 
ed need  of  the  plant  for  heat  at  this  period  is  due  to  the  process  of  stooling 
itself  or  to  the  development  of  secondary  rootlets,  there  is  no  doubt  that  if 
the  meteorological  conditions  are  unfavourable  at  this  stage  the  rootlets  de- 
velop slowly  and  do  not  take  a  firm  hold  in  the  soil,  so  that  the  development 
of  the  plant  is  weak,  causing  it  to  succumb  to  the  slightest  disturbance,  and 
lodge  when  ripe. 

Temperature  also  has  a  marked  influence  on  the  flowering  stage  and 
the  setting  of  the  grain,  which  are  more  affected  by  the  frequency  and  in- 
tensity of  cold  nights  than  by  the  normal  average  daily  temperatures.  Fre- 
quent low  early  morning  temperatures  during  the  last  period  of  the  de- 
velopment of  rice  are  nearly  always  the  cause  of  the  failure  suffered  in 
the  cultivation  of  late  rice  in  the  Vercelli  district. 

The  clearness  of  the  sky  follows  immediately  on  the  "  heat  "  faetor  in 
the  importance  of  its  effects,  especially  on  the  quality  of  the  product,  and, 
within  certain  limits,  abundant  light  may  compensate  for  sHght  deficiencies 
in  heat,  as  rice,  by  reason  of  its  origin,  demands  sunny  days. 

Rain  is  harmful  because  it  produces  disturbances  in  the  temperature 
round  the  rice  field  and  decreases  the  clearness  of  the  sky.  Excessive 
moisture  in  September  and  October  stimulates  the  development  of  the  grain, 
causing  it  to  germinate  in  the  drying  sheds  and  sometimes  even  in  the  ear 
in  the  sheaves.  This  explains  why  the  summer  of  1917,  whose  severe  and 
prolonged  drought  was  detrimental  to  the  production  of  all  other  cereals, 
was  so  extremely  favourable  to  rice.     The  low  temperatures,  the  negative 
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action  of  which  on  the  vegetative  growth  and  maturation  of  the  plant  has 
already  been  mentioned,  remained  within  the  limits  of  10  to  170C.  for  the 
air,  18  to  210C.  for  the  water,  and  18  to  250C.  for  the  soil,  so  that  the  most 
important  biological  phenomena  of  rice,  such  as  stooling,  flowering,  setting 
of  grain,  were  in  every  case  favoured  by  excellent  temperature  conditions, 
and  gave  most  satisfactory  results. 

As  a  result  of  the  great  stability  in  the  distribution  of  the  climatic  fac- 
tors in  1917  for  all  varieties  of  cultivated  rice  (except  "  Bertone  ",  subject 
to  "  brusone  "  [scorching]),  the  critical  phases  of  development,  the  period  of 
which  varied  according  to  the  earliness  of  the  rice  and  the  date  of  sowing, 
always  coincided  with  favourable  meteorological  conditions,  which  caused 
a  luxurious  growth  and  a  grain  harvest  as  good  as  it  was  abundant. 

1 503  -  Plants  Resistant  to  Adverse  Meteorological  Conditions  Obtained  by  Selection. 

—  See  No.   519  of  this  Review. 

1504  -  New  Experiments  in  Dry  Farming  in  Italy  —  de  anoelis  d'ossat,  g.,  in  Le 

Stazioni  spcrimentali  agraric  italiane,  Vol.  1,1,  Pt.  1-2,  pp.  41-55  -|-  i  Diagram.  -J-  i  Fig.  + 
"6  Tables.  Modena,  1918.  (Author's  abstract,  in  Italian). 

The  author,  professor  at  the  "  R.  Istituto  Superiore  Agrario  "  at  Peru- 
gia, carried  out  his  previous  field  experiments  on  dry  farming  at  the  farm  of 
this  Institute  (i).  The  characters  of  the  soil  were  investigated  by  determin- 
jing  :  —  i)  its  formation  ;  2)  its-lithological  nature  ;  3)  its  mechanical  consti- 
tution ;  4)  its  chemical  composition  ;  5)  its  physical  behaviour. 

The  experiment  field  contained  two  adjacent  plots  ;  the  soil  of  one 
was  left  hard,  the  surface  of  the  other  was  frequently  worked  to  a  depth" 
3f  from  ^/4  to  I  inch.     The  soil  samples  for  the   various  determinations 
?vere  taken  from  a  depth  of  8  to  12  inches.    • 

A  table  gives  the  data  obtained  from  May  11  to  August  3,1917,  for  the 
^^eight  and  volume  of  moisture  in  the  unturned  and  turned  soil  and  also 
';he  atmospheric  precipitation,  daily  moisture  and  air  temperature. 

The  second  part  of  the  experiment  (from  June  27)  gave  positive  re- 
sults :  —  the  average  volume  of  the  moisture  in  the  turned  soil  was  13.095  %, 
)Ut  only  9.385  %  in   the    unturned  soil.     The  ma:Simum,  minimum  and 
.verage  differences  were  7.45  %,  1.30  %,  3.71  %  respectively. 
From  these  results  it  may  be  concluded  that  : 

i)  In  superficially  turned  soils  (dry-farmed)  the  moisture  content 
xceeds  that  of  unturned  soils. 

2)  to  prevent  damage  by  drought  the  soil  should,  therefore,  be  pre- 
)ared  in  two  ways  ;  —  a)  during  the  rainy  season  it  should  be  prepared 
o  as  to  allow  the  water  to  penetrate  as  much  as  possible  ;  h)  during  drought 
vaporation  should  be  prevented  as  much  as  possible  by  dry-farming. 

By  means  of  a  special  apparatus  the  author  attempted  to  determine 
he  relative  capacity  of  clay  and  sand  to  raise  underground  water  during 
Jrface  evaporation.  Although  this  experiment,  made  in  the  laboratory,  is 
f  no  real  practical  value  it  has  given  interesting  results.     For  a  distance 
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(i)  See  i?.  Feb.,  1917,  No.  119.  (Ed. 
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of  8  %  inches  between  the  evaporating  surface  and  the  water  table,  clay 
evaporated  265.7  cubic  yards  of  water  per  acre  monthly,  and  sand  234.6 
cubic  yards,  or  31.  i  cubic  yards  less. 

505 -A  Correlation  Between  Bacterial  Activity  and  Lime  Requirement  of  Soils.  —  bear, 

F.  E.  (Department  of  Agricultural  Chemistry  and  Soils,  Ohio  State  University),  in  Soil 
S.ience,  Vol.  IV,  No.  6,  pp.  433-462  +  3  Figs,  Bibliography  of  14  publications.  Baltimore, 
December,  1917. 

The  fertility  of  limestone  regions  is  well  known.  It  is  also  known  that 
soils  lacking  in  carbonate  of  lime  are  made  more  productive  by  liming.  Al- 
falfa, clover  and  maize  are  the  plants  which  do  best  in  lime  soils.  Many 
workers  have,  however,  noted  that  certain  plants  flourish  in  non-calcareous 
soils,  and  are  even  injured  by  applications  of  lime.  vStrawberries,  potatoes, 
rye,  oats,  millet,  buckwheat,  carrots,  turnips,  cowpeas,  crimson  clover,  soy 
beans,  serradella  and  lupins,  are  adapted  to  acid  soils.  These  facts  suggested 
to  the  author  the  possibility  of  a  system  of  acid  agriculture,  i.  e.,  in 
acid  soils,  in  districts  some  distance  from  a  lime  supply.  In  the  first  place 
he  studied  the  relation  between  the  activities  of  soil  bacteria  and  nitrogen 
accumulation  and  transformation,  and  the  nitrogen  requirement  of  certain 
soils  containing  from  o  to  2  300  parts  of  calcium  carbonate  per  i  million 
parts  of  soil.      To  various  portions  of  this  soil  were  added  gradually  from 

0  .01  to  2  %  of  calcium  carbonate. 

The  results  obtained  from  these  experiments  show  that  the  various 
groups  of  soil  organisms  respond  differently  to  applications  of  lime.  Ammo- 
.nification  is  fairly  satisfactory^  in  most  soils,  even  without  the  addition  of 
lime,  but,  as  a  rule,  the  addition  of  moderate  amounts  of  lime  increases  the 
rate  of  ammonification,  and  small  applications  are  relatively  more  efficacious 
than  large  ones. 

On  the  other  hand,  the  rate  of  nitrification  is  directly  correlated  with 
the  amount  of  lime  addled  ;  e>;cessive  applications  are  not  injurious  to  the 
nitrifying  bacteria,  and  soils  with  a  high  lime  requirement  show  practically 
no  nitrification  until  calcium  carbonate  has  been  mixed  with  them. 

Nitrogen  fixation  \>y  non-symbiotic  soil  organisms  is  also  considerably 
increased  by  liming,  but  the  addition  of  mono-calcium  phosphate  is  neces- 
sary for  maximum  nitrogen  fixation. 

Pot  experiments  with  soy  beans  showed  that  a  lime  requirement  of 

1  500  parts  of  lime  per  i  million  parts  of  soil  was  not  sufficient  to  prevent 
good  growth  of  soy  beans  in  a  soil  well  fertilized  with  acid  phosphate  or 
manure. 

Conclusions.  —  i)  Plants  v/hich  are  able  to  utilise  ammonia  nitrogen  : 
do  not  suffer  from  nitrogen  hunger  when  grown  on  soils  having  lime  re- 
quirements not  exceeding  those  studied  in  the  investigations. 

2)  Plants  which  derive  their  nitrogen  from  nitrates  may  suffer  from 
the  lack  of  available  nitrogen  in  soils  having  a  high  lime  requirement  un- 
less this  requirement  has  been  at  least  partially  satisfied. 

3)  The  supply  of  nitrogen  in  acid  soils  may  be  maintained  by  growing 
acid-resistant  legumes,  of  which  the  soy  bean  is  one.  There  is  no  doubt  that 
acid  phosphate  aids  nitrogen  fixation  in  acid  soils. 
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4)  As  a  rule,  small  applications  of  calcium  carbonate  are  relatively  more 
effective  than  large  applications  for  increasing  bacterial  activity  in  acid  soils. 

506  -  Drainage  Ditching  of  Irrigated  Lands  in  Colorado,  U.  S.  A..  —  Engineering  News 

Record,  Vol.  CXXX,  Na.  6,  p.  263,  2  Figs.  New  York,  February  7,  191 8. 

The  San  lyuis  valley,  Colorado,  is  level  and  without  rivers  or  ravines  to 
alford  natural  drainage  for  the  water  coming  from  higher  levels.  Beneath 
the  gravelly  subsoil  there  is  water  under  pressure,  and  nearly  every  ranch 
has  a  flowing  well,  many  of  which  run  continuously,  causing  an  additional 
amount  of  surface  water.  .Under  these  conditions  the  land  in  the  valley 
has  become  waterlogged  and  therefore  requires  drainage. 

The  drainage  work  is  being  done  by  the  ChareES  &  Gibson  Co.  of 
Alamosa,  Colorado,  which  owns  large  tracts  of  the  land  and  develops 
them  for  settlement. 

The  drainage  ditches,  of  which  cvqx  100  miles  have  alread}-  been  ex- 
cavated^ are  made  by  3  Austin  excavators.  The  ditches  are  8  ft.  wide  on 
the  bottom,  with  slopes  of  i  on  i  ^.  They  are  mainly  6  to  8  ft.  deep  ;  but 
the  machines  can  cut  to  a  depth  of  11  ft. 

The  excavated  material  is  deposited  on  both  sides  of  the  cut,  leaving 
8-ft.  banks,  so  that  in  the  future  a  machine  can  be  run  over  the  ditch  for 
the  purpose  of  cleaning  and  reshaping  it.  The  machine  works  night  and 
day  (except  Sundays),  being  equipped  with  an  electric  plant  for  lighting. 
The  day  shift  consists  of  5  and  the  night  shift  of  4  men.  The  machine  can 
excavate  800  to  1000  cu.  yd.  per  lo-hour  shift. 

507  -  Irrigation  of  Alfalfa  in  the  United  States.  —  i.  Beckett,  s.  h.  and  Robertson. 

R.  D.,  in  the  College  of  Agriculture,  Agricultural  Experiment  Station,  Bulletin  No.  280, 
pp.  273-294  -|-  2  Figs.  +  4  Tables.  Berkeley,  California,  May,  191 7.  —  II.  Fortier, 
Samuel, in  the  U.  S.  Department  of  Agriculture,  Farmers'  BulletinNo.  865,  pp.  40  +  36 
Figs.  +  Tables.  Washington,  December,  191 7. 

I.  —  Experiments  carried  out  during  six  years  at  the  Farm  of  the  Uni- 
versity of  California  at  Davis,  and  observations  made  during  one  or  two  years 
on  54  alfalfa-growing  farms  in  the  Sacramento  Valley,  California,  yielded 
the  following  data  with  respect  to  the  irrigation  of  alfalfa  in  this 
district  :  — 
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Depth  of   water 
required  to  pro- 
duce good 
yields   per 
annum,  inches 

Depth   of  water 
required  per  ir- 
rigation, depend- 
ing  on   depth 
of    soil, 
inches 

Number  of  irri- 
gations per  sea- 
son. 

size  of  border 
strip  checks 

Suitable 
grade . 

inches  per 
100  feet 

-igat- 
per 
check 

Soil 

width 
feet 

length 
feet 

Size  of   in 

lag    head 

second,  per 

Medium  loam.    . 

.Very  gravelly  or 

sandy  .... 

Heav}'^ 

'        30-36 
48-60 

30-36- 

6-9 
3-4 

2-4 

3-5 

2-3 
per  cutting 

2-3 
percuttjn| 

30-50 
I  00 

30-50 

300-600 
I  00 

300-600 

3-6 
1-3 

cu.  ft. 

2-10 
56 

1-4 
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The  experiments,  the  results  of  which  are  given  in  the  above  table, 
aimed  at  determining :  —  i)  the  amount  of  water  necessary  to  produce  good 
yields  of  alfalfa  in  the  light  and  heavy  soils  of  the  Sacramento  Valley ; 
2)  the  amount  of  water  required  for  irrigation ;  3)  the  most  suitable  heads ; 
4)  the  soil  moisture  required  to  prevent  wilting ;  5)  the  amount  of  water 
necessary  to  assure  the  best  growth  of  alfalfa.  These  experiments  are 
described  in  the  bulletin  under  review  which  itself  is  but  a  summary  of  a 
more  complete  description  of  the  investigations. 

II.  —  The  Farmers'  Bulletin  No.  865  on  the  irrigation  of  alfalfa  in  the 
United  States  is  a  revised  edition  of  5M/Zgi!miVo.  373,  published  in  1909.  The 
various  methods  of  irrigating  lucerne  are  described,  together  with  the 
methods  of  preparing  the  soil.  A  description  is  given  of  the  different  types 
.  of  levellers  and  other  apparatus  for  constructing  the  dikes,'  as  well  as 
information  necessar}^  for  constructing  the  canals,  ditches,  gates,  and  outlet 
valves.  In  the  United  States  95  %  of  the  alfalfa  fields  are  subjected  to 
surface  irrigation,  the  other  5  %  to  sub-irrigation.  Near  the  towns  of  St. 
Anthony  and  Sugar  City,  Idaho,  where  the  soil  is  composed  of  sand  and 
gravel,  60  000  acres  are  irrigated  from  below. 

The  amount  of  water  to  be  applied  to  alfalfa  in  the  various  districts 
of  the  United  States  is  set  out  in  tables.  On  account  of  the  rapidity  of 
its  growth  and  the  number  of  cuttings  during  a  season,  alfalfa  requires  more 
water  than  other  crops.  This  sometimes  leads  to  the  use  of  too  much  water, 
which  should  be  avoided.  No  fixed  dates  for  irrigating  alfalfa  can  be  given  ; 
the  appearance,  and,  more  especially  the  colour  of  the  plant,  are  the  best 
indications  of  its  need  of  water. 

MANURES         508  --The  Progress  of  the  Nitrogen  Industry. --bertrand,  a.,  in  Anexo  ai  Boietin  de 

\ND  MANURING  Mayo  de  la  Asociacion  Salitrera  de  Propaganda,  pp.  XXXVIII  -|-  363.  Valparaiso,  1917. 

Review  Of  publications  relating  to  the  nitrogen  industry  in  the  chief 
producing  countries,  especially  during  the  war.  There  are  5  parts,  dealing 
with  Germany,  Chile,  United  States,  France,  Great  Britain.  In  11  appen- 
dices are  given  :  —  a  paper  by  the  Badische  Anilin-  und  Sodafabrik  on 
the  monopoly  of  nitrogen  in  Germany  ;  a  study  by  P.  Ehrenberg,  profes- 
sor of  Agricultural  Chemistry  at  the  University  of  Gottingen ,  on  the  organis- 
ation of  this  monopoly  ;  the  nitrogen  question  at  the  United  States  Con- 
gress ;  a  list  of  publications  on  the  net  cost  of  nitrate  of  soda  ;  a,  list  of  the 
members  of  the  Nitrate  of  Soda  Council  since  its  foundation  ;  a  list  of  in- 
formation regarding  propaganda  for  nitrate  of  soda  in  various  countries  ; 
a  list  of  articles  published  in  Chilian  periodicals  from  1907-1914  on  the 
efficaciousness  of  the  propaganda  for  nitrate  of  soda  ;  a  list  of  articles  pub- 
lished in  the  above-mentioned  periodicals  on  synthetic  nitrogen  products  ; 
a  bibliography  of  the  Chilian  press  relating  to  the  organisation  of  the  ni- 
trate industry  ;  a  list  of  studies,  projects  and  inventions  relating  to  that  in- 
dustry ;  a  general  bibliography  of  the  names  of  authors  arranged  in 
alphabetical  order'. 

It  constitutes  a  very  full  compilation  of  information  relating  to  the 
production  of  nitrogenous  fertilisers  and  their  application. 
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The  author  shows  that  in  Chili  there  is  a  lack  of  a  publication  giving 
nitrate  of  soda  statistics  in  full  and  giving  information  as  regards  the  pro- 
duction, consumption,  price,  etc.,  of  other  nitrogenous  products.  He  finds 
that  that  want  has  been  provided  for  :— 

t)  by  the  monograph  on  the  "  Production  and  Consumption  of  Chem- 
ical Manures  in  the  World  ",  published  by  the  International  Institute  of 
Agriculture  in  1914,  followed  by  a  second  edition  in  the  same  year  ; 

2)  by  the  half-yearly  publications  on  the  "  International  Trade  in 
Fertilisers  and  Chemical  Products  useful  to  Agriculture",  commenced  in 
September  1914,  and  based  on  the  above  monograph,  by  the  Bureau 
of    Agricultural  Intelligence  of  the  above-mentioned  Institute  ; 

3)  by  Part  IX  of  the  Yearbook  of  Agricultural  .Statistics,  also  pu- 
blished by  the  International  Institute  of  Agriculture,  which  gives  data 
regarding  the  production,  trade  and  prices  of  chemical  fertilisers  for  the 
preceding  10  years. 

The  author  hopes  that  these  publications  will  be  distributed  as  widely 
as  possible  in  Chili,  and  that  they  will  lead  to  treating  nitrate  of  soda  sta- 
tistics in  the  same  way  as  others,  especially  if  the  review  of  "  International 
Trade  in  Chemical  Fertilisers  "  is  published  quarterly  and  then,  as  soon  as 
possible,  monthly. 

The  author  considers  that  the  war  has  shown  that  combined  nitrogen 
is  the  elementary  chemical  basis  of  explosives  as  well  as  feeding  and  textile 
stuffs,  so  that  the  importance  of  a  countrj^  can  very  well  be  measured, 
whether  in  peace  or  in  war,  by  considering  its  capacity  for  producing  com- 
bined nitrogen. 

509  -  Spanish  Mineral  Products  Employed  in  Agriculture.  —  Navarro,  b.  ,  in  ibeHca, 

Year  V,  No.  216,  pp.  121-124.  Tortosa,  February  23,  1918. 

Of  the  various  mineral  products  of  Spain  the  following  are  of  value  in 
agriculture,  either  for  their  use  in  the  manufacture  of  fertilisers,  or  in  the 
control  of  insects  and  disease  :  — 

Phosphorites.  —  These  are  obtained  in  the  province  of  Caceres,  where 
there  are  four  mines  the  total  yield  of  which  in  1916  amounted  to  14200 
metric  tons,  giving  an  average  of  50  %  phosphoric  acid,  valued  at  about 
£10  000. 

There  are  14  superphosphate  factories  :  —  3  at  Barcelona,  i  at  Ca- 
ceres, I  at  Huelva,  i  at  .Seville,  i  at  Cordova,  2  at  Malaga,  i  at  Murcia,  i 
8t  Navarre,  i  in  the  Asturias,  at  2  at  Valencia.  The  total  production 
of  superphosphates  rose,  in  1916,  to  315  iSo  metric  tons,  valued  at 
£  I  389000  (i). 

Ammonium  sulphate.  —  There  are  17  factories  at  Barcelona  and  others 
at  Oviedo,  which,  by  distilling  coal,  produce  2  720  metric  tons  of  ammonium 
sulphate.  The  figures  quoted  are  for  1916  ;  those  for  19I7  are  believed  to 
be  much  higher. 


(i)  The  superphosphates  are  chiefly  produced  from  imported  phosphates.  Cf.  Intern.  Inst. 
jo/  Agriculture,  The  International  Trade  in  Fertilisers  and  Chemical  Products  Employed  in 
j  Agriculture  (Half-yearly  review).  (Ed.) 
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Sulphur.  —  Sulphur-cont?ining  material  ("  tierras  azufrosas  ")  is 
obtained  from  ?  number  of  deposits  :—  i  at  Alicante,  2  at  Almeria,  5  atMur- 
cia  and  2  at  Teruel.  The  total  yield  in  igi6  amounted  to  47  000  tons,  with 
an  average  sulphur  content  varying  from  12  to  25  %  (Almeria).  The 
amount  of  sulphur  obtained  from  raw  material  was  11  000  tons,  worth 
about  £109000.  This  production  is  believed  to  have  made  Spain  .in- 
dependent of  imports. 

Copper  sui^phate.  —  Until  recently  this  was  not  produced  in  vSpain 
in  spite  of  the  many  deposits  of  copper-containing  minerals.  In  IQ16  two 
factories  at  Barcelona  and  one  at  Cordova  produced  a  total  of  7600  tons, 
valued   at    £  400  400. 

510  -  Fertilizers  in  Australia.  • — ■  in  Commonwealth  of  Australia,  Advisory  Council  of  Scicnc, 
and  Industry,  Report  of  Executive  Committee  for  the  Year  1916-17,  pp.  32-34.  Melbourne. 
1917   (i). 

Australia  is  largely  dependent  on  outside  soi>rces  for  the  raw  material 
of  artificial  fertilizers  and  the  Executive  Committee  of  the  Advisory 
Council  of  Science  and  Industry  appointed  in  191 6  by  the  Governor-General 
has  devoted  much  attention  to  the  consideration  of  possible  local  sources 
of  phosphates,  potash,  and  nitrogenous  fertilizers  with  a  view  to  reduce 
this  dependence  of  Australian  agiiculture  on  foreign  countries. 

Potash.  —  Of  most  pressing  importance  is  the  need  for  developing 
local  sources  of  potash,  since  Australia ,  in  common  with  the  rest  of  the  world , 
was  before  the  war  dependent  on  the  potash  deposits  of  Stassfurt,  Germany, 
for  her  supply  of  this  chemical.  Besides  the  use  of  potash  for  fertilizers, 
it  is  required  in  various  secondarj^  industries,  such  as  the  manufacture  of 
soap,  cyanides,  explosives,  and  fireworks.  The  problem  is  not  peculiar 
to  Australia,  and  the  Committee  hve  obtained  reports  and  other  in- 
formation as  to  the  inquiries  into  new  sources  of  potash  which  have  been 
conducted  in  the  United  Kingdom  and  the  United  States  of  America.  The 
sources  of  potash  which  have  been  suggested  are  a)  alunite ;  b)  kelp ;  c)  suint ; 
d)  molasses ;  e)  wood-ashes ;  /)  ground  igneous  rocks ;  g)  saline  deposits. 

a)  Alunite  is  a  mineral  consisting  of  the  sulphates  of  potassium  and  aluminium,  of  which 
there  is  a  very  large  deposit  at  Bullahdelah,  in  New  South  "Wales,  and  smaller  though  purer 
deposits  in  South  Australia.  The  Bullahdelah  deposit  was  formerly  mined  and  shipped  to  Eng- 
land for  the  manufacture  of  alum,  but  this  industry  is  now  at  a  standstill.  A  special  Com- 
mittee was  appointed  to  consider  the  best  means  for  utilizing  alunite,  for  which  the  Australian 
deposi  ts  aie  the  most  extensive  in  the  world,  specially  with  a  view  to  ascertaining  the  best  treat- 
ment for  the  extraction  of  the  potash.  This  Committee  has  almost  reached  a  stage  when  it 
can  definitely  state  that  no  serious  technical  difficulties  stand  in  the  way  of  any  one  desirous 
of  producing  sulphate  of  potash  and  alumina  from  Australian  alunite,  but  having  regard  to 
the  nature  of  the  operati(insinvolved  the  manufactme  of  sulphate  of  potash  could  be  carried 
on  with  profit  if  done  on  sufficiently  large  scale  Dy  means  of  modern  appliances,  always  provided 
that  a  local  market  for  the  output  of  the  plant  could  be  obtained ;  in  other  words  the  difficulties, 
if  any,  in  the  way  of  developing  the  alrmite  industry  are  economic  rather  than  technical. 


(i)  See  Int.  Inst  of  AGH., Production  et  consommation  des  cngrais  chimiques  dans  ie  monde, 
II  ed.,  1914,  and  the  half-yearly  reviews  The  International  Movement  of  Fertilizers  and  Chemical 
Products  Useful  to  Agriculture.  {Ed.) 
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b)  The  large  brown  seaweeds  known  as  kelp  contain  a  considerable  quantity  of  potash,  but 
species  from  different  localities  vary  considerably  in  their  content,  and  few  investigations  ap- 
pear to  have  been  made  as  to  the  composition  of  Australian  seaweeds. 

From  press  reports  it  appears  that  a  small  plant  for  treating  kelp  has  been  established  in 
Tasmania,  and  is  producing  potassium  chloride.  The  Committee  are  making  further  inquiries 
on  this  subject. 

c)  Suint,  or  wool-grease,  contains  a  certain  amount  of  potash,  and  if  the  whole  Australian 
wool  clip  were  scoured  in  Australia  and  the  potash  extracted,  this  would  probably  suffice  for 

'  local  needs.  The  recovery  of  potash  in  wool-scouring  must  be  considered  in  connexion  with  the 
I  production  of  lanoline. 

I  d)  The  recovery  of  potash  from  molasses  has  been  considered  by  a  sub-committee  of  the 
'  Queensland  State  Committee  appointed  to  review  thepossiblemeansof  utilizingmolasses.  They 
had  before  them  details  of  a  proposed  method,  which  had  been  brought  before  the  Execu- 
itive  Commitee,  for  absorbing  the  molasses  with  megass,  producing  charcoal  and  gas  there- 
from, and  then  bmrning  the  charcoal  to  an  ash  from  which  the  potash  could  be  recovered.  They 
reported  that  all  methods  hitherto  tried  for  recovery  of  potash  from  molasses  have  led  to  only 
small  proportions  being  finally  recovered,  and  that  the  prospect  of  burning  to  ash  with  megass 
did  not  appear  at  all  promising,  even  in  war-time. 

e)  The  extraction  of  potash  from  the  wood  ashes  of  saw-mills  and  of  eucalyptus  distilla- 
tion plants  has  been  suggested,  and  the  Executive  Committee  has  collected  evidence  on  the  sub- 
ject which  points  to  the  conclusion  that  the  amount  of  potash  is  too  small  to  render  th's^a  com- 
mercially profitable  source.  It  is  understood  that  experiments  are  being  conductea  as  to  the 
feasibility  of  extracting  the  potash  from  the  ash  left  when  prickly  [  ear  is  burnt. 

/)  The  utilisation  of  groimd  igneous  rocks  as  potash  fertilizers  has  often  been  discuSi:.ed, 
particularly  in  the  Unitea  States.  These  discussions  have  related  chiefly  to  orthoclase  felspars 
i)r  orthoclase-bearing  rocks,  but  it  was  suggested  to  the  Committee  that  leucite-bearing  rocks 
inight  be  more  suitable  from  this  point  of  view.  The  subject  was  referred  to  the  Chemical 
.Committee,  which  came  to  the  conclusion  that  these  rocks  were  unlikely  to  be  able  to  compete 
vith  alanite  as  a  soiu-ce  of  potash. 

g)  The  most  satisfactory  solution  of  the  potash  difficulty  would  be  the  discovery  of  a  saline 
ieposit  in  Australia  rich  in  potash  salts.  It  seems  not  improbable  that  such  a  deposit  might 
xist  in  some  of  the  lake  basins  of  Central  Australia,  anditis  worth  consideration  whether  au 
nvestigation  of  the  deposits  in  the  beds  of  the  salt-lakes  of  the  Commonwealth  should  be 
mdertaken. 

Phosphates. —  The  possibility  of  increasing  the  local  supply  of  phosphatic 
ertilizers  depends  on  either  a)  the  discovery  loyally  of  rock  phosphates  suit- 
ible  for  the  manufacture  of  superphosphates,  or  b)  the  discovery  of  means 
vhereb}^  the  phosphates  of  iron  and  aluminium,  of  which  there  are  consider- 
ble  deposits  in  Australia,  can  be  made  available  as  sources  of  phosphorus 
o  crops.  ) 

The  Executive  Committee  has  made  inquiries  .in  all  the  States  as  to  the 

(ikelihood  of  discoveries  of  rock  phosphates,  but  the  replies  received  are 

!iot  very  encouraging.    Islands  off  the  coast  of  North-western  Australia  and 

')uensland  are  regarded  as  the  most  probable  localities  to  search,  and  pros- 

ecting  in  these  localities  should  be  encouraged.     The  known  deposits  of 

alcium  phosphate  on  the  mainland  are  small.     Experiments  as  to  the  fer- 

ilizer  value  of  iron  and  aluminium  phosphates  under  different  conditions 

re  in  progress  in  Victoria  and  Western  Australia,  and  the  Committee  is 

3nsidering  the  appointment  of  a  Special  Committee  to  co-ordinate  these 

^searches. 
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Nitrates.  —  The  question  of  the  production  of  nitrates  from  atmos- 
pheric nitrogen  has  also  been  considered.  The  utilization  of  atmospheric 
nitrogen,  to  be  commercially  successftd,  depends  on  the  presence  of  a  cheap 
source  of  power,  and  it  seems  possible  that  ultimately  the  Tasmanian 
hydro-electric  scheme  may  be  utilized  for  this  purpose.  Three  different 
processes  are  at  present  in  operation  in  other  countries,  but  under  present 
conditions  it  is  impossible  to  obtain  evidence  as  to  which  of  these  should 
be  established  in  Australia,  and  it  is  certain  that  an  expert  familiar  with 
them  would  need  to  be  employed  in  the  establishment  of  plant  for  the 
purpose  in  Australia.  The  Committer  have  come  to  the  conclusion  that, 
as  there  is  no  immediate  prospect  of  Australia  being  cut  off  from  the 
supply  of  Chili  saltpetre,  the  matter  should  be  left  until  the  conclusion 
of  the  war. 


511  -  Manganese  Sulphate  as  a  Catalytic  Fertiliser  for  Sugar  Beets. 

this  Review. 


See  No.  529  of 


AGRICULTUKAL 

BOTANY, 

CHEMISTRY 

AND 

PHYSIOLOGY 

OF  PLANTS 


512  -  Cyanogenesis  in  Plants.  Studies  on  7r/£/e/75 //a  Fws  (Tali  Red  Top). —  Viehoever, 

A.,  Johns.  Carl  O.  and  AlsberG,  Carl  L' (Bureau  of  Chemstry,  United  States  Depart- 
ment of  Agriculture,  Washington),  Ml  The  Journal  of  Biological  Chemistry^  VoL  XXV, 
No.  I,  pp.  141-149.  Bibliography  of  7  publications.  Baltimore,  Md.  May,  1916. 

The  authors  confirm  the  presence  of  notable  quantities  of  hydrocyanic 
acid  in  Tridens  flavtis,  a  common  grass  widely  distributed  in  the  United 
States,  occurring  from  Massachusetts  to  Kansas  and  south  to  Texas.  The 
whole  plant,  including  the  roots,  collected  in  August  and  examined  without 
drying  yielded  0.0075  per  cent,  of  hydrocyanic  acid.  These  plants  after 
drying  in  desiccated  air  at5ooC.  retained  0.0066  per  cent,  of  hydrocyanic 
acid,  and  this  quantity  still  remained  after  the  dried  plant  had  been  ground 
and  left  exposed  to  the  laboratory  atmosphere  for  3  months.  The  August 
plants  dried  for  more  than  a  month  at  o^  C.  gave  the  following  distribution 
of  the  hydrocyanic  acid :  — inflorescence  tops  stripped  of  flowers,  0.0037  %; 
stems,  0.0030  %;  green  leaves,  o/ooiy  % ;  dead  yellow  leaves,  0.0000; 
root,  trace.  Thus  the  maximum  quantity  of  hydrocyanic  acid  was 
found  in  the  inflorescence  tops.  The  ripe  seed  did  not  contain  hydrocyanic 
acid.  Only  a  trace  of  hydrocyanic  acid  was  found  in  plants  collected  in 
September,  and  none  in  October  plants. 

No  free  hydrocyanic  acid  was  obtained  by  direct  distillation  with  steam ; 
by  maceration  with  water,  and  subsequent  distillation  with  acid,  less  hy- 
drocyanic acid  was  obtained  than  by  direct  distillation  with  acid.  Distil- 
lation of  the  macerated  or  unmacerated  plant  without  the  addition  of  acid 
resulted  in  a  partial  or  complete  loss  of  the  available  hydrocyanic  acid. 

The  quantity  of  hydrocyanic  acid  obtained  from  Tridens  flavus  was 
not  increased  by  macerating  with  emulsin. 

"When  the  plant  was  macerated  in  water  containing  a  known  weight 
of  potassium  cyanide,  considerable  loss  of  potassium  cyanide  resulted.  If 
tartaric  acid  was  present  during  the  maceration  of  the  plant  with  potassium 
cyanide,  all  the  latter  could  be  recovered  ;  when  sodium  hydroxide  was 
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present  the  loss  of  potassium  cyanide  was  complete.     The  loss  of  cyanide 
during  maceration  is  probably  due  to  a  chemical  reaction. 

Tridens  flavus  contains  an  enzyme  which  hydrolyses  amygdalin. 


t  513  -  Researches  on  Carotin  and  Its  Possible  Toxicity.  —  See  No.  542  of  this  Review. 

514  -  The  Origin  of  the  Resins  in  the  Pine.  —  Dufrenoy,  J.,  in  the  Revue  qineyale  des 

Sciences,  Year  XXIX,  No.  i,  p.  3.  Pans,  January  15,  1918. 

The  origin  of  resins  in  plants  may  be  explained  either  histologically 
or  cytologically,  according  to  whether  they  are  the  transformation  products 
of  the  cell  membranes  or  of  the  cell  contents  or  reserves  (leucites) . 

lyignified  membranes  may  become  resinous  ;  in  such  a  case  they  give 
the  reactions  for  pectic  membranes  ;  they  can  fix  metallic  bases  and  are 
stained  orange  with  safranin  (which  stains  lignin  cherry-red). 

In  the  bacterial  tumours  of  Pimts  maritimus  the  contents  of  the  tumour 

become  resinous. 

I  In  the  needles  of  Pimts  maritimus  attacked  by  rust  {Peridermium) 

■  the  resin  proceeds  directly  from  the  secretion  or  transformation  of  the  chloro- 

!  plasts.     In   unfij»ed  sections  stained  directly  by  vSoudan  III  in  glycerine, 

I  the  resinous  globules  can  be  seen  forming  and  growing  in  contact  with  the 

chlorophyll  grains  ;  several  globules  may  unite  into  one  while  the  various 

chloroplasts  that  took  part  in  their  formation  remain  in  the  peripherj^  of 

the  globules. 

In  a  healthy  needle,  the  oleo-resinous  globules  are  also  less  abimdant 
in  the  chlorophyll-free  perisperm  than  in  the  green  parenchyma. 

The   secretion  of  resin  is  thus  a  very  complex  phenomenon,  and  the 
i  process  of  formation  varies  greatly  according  to  the  case'under  considera- 
tion; but  it  is  never  formed  by  the  secreting  canals,  which  are  probably 
only  collecting  organs. 

515  -  The  Effect  of  One  Growing  Plant  on  Another.  — Russell,  e.  j.,  in  The  Gardeners' 

Chronicle,  Vol.  LXIII,  No.   1621,  pp.   23-24.     London,  Jan.   19,   1918. 

From  time  immemorial  gardeners  have  been  convinced  that  certain 
plants  injure  others,  and,  in  many  cases,  it  is  firmly  beheved  that  the  harm- 
ful effect  remains  in  the  soil  for  months,  if  not  for  years.     This  has  led  to 
ithe  opinion  that  certain  plants  excrete  something  from  their  roots  which  is 
I  poisonous  to  other  plants  of  the  same  kind,  though  not  necessarily  so  to 
jthose  of  a  different  kind.     For  a  long  time  the  plant  was  considered  as  com- 
ipletely  analogous  to  the  animal,  and,  thus,  the  scientist  agreed  with  the  prac- 
itical  man  in  admitting  the  existence  of  a  poisonous  excretion  in  plants.     Of 
Irecent  years,  however,  much  doubt  has  been  thrown  on  the  idea  of  a  poisonous 
excretion,  and  serious  obstacles  have  been  shown  to  hinder  its  acceptance. 
|In  a  good  grass  field,  for  example,  the  plants  are  as  crowded  as  they  can 
'be,  yet  they   show   no   signs   of  "  sickness  "  or  poisoning.    If  the  soil  be 
poor  the  plants  may  go  hungry,  but  this  may  be  remedied  by  applying  suit- 
jable  fertilisers ;  there  is  nothing  in  the  appearance  of  the  plants  to  suggest 
|that  any  other  factor  is  concerned. 

On  the  other  hand,  some  years  ago  Dr.  Whitney,  chief  of  the  Bureau 
of  Soils  of  the  U.  S.  Department  of  Agriculture,  expressed  the  opinion  that 
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plants  do  excrete  a  toxic  substance  which  may,  however,  be  precipitated 
or  rendered  inactive  by  fertihsers.  Therefore  the  improvement  of  plants 
by  fertilisers  is  due,  not  only  to  the  food  they  supply,  but  also  to  the  above- 
mentioned  action,  and  perhaps  to  others  as  well.  Whitney's  hypothesis 
gave  rise  to  much  discussion,  which  lead  to  a  great  deal  of  progress  being 
made  on  the  subject. 

British  investigators  have  usually  taken  the  view  that  there  is  no  evi- 
dence of  a  persistent  toxic  excretion.  The  experiments  at  Rothamsted 
seem  to  bear  this  out.  At  the  present  time  the  famous  Broadbalk  field  is 
carrying  its  75th.  successive  crop  of  wheat,  and  the  plants  look  as  well  as 
any  on  the  farm,  and  better  than  a  good  deal  of  the  wheat  in  the  district. 
The  last  crop  of  mangolds  was  the  42nd.  ;  it  was  well  above  the  average 
and  has  rarely  been  exceeded  during  the  whole  period.  Similarly,  barley 
has  been  grown  for  57  years  in  succession  without  showing  any  signs  of 
suffering.  lyCguminous  crops,  however,  cannot  be  grown  in  this  way,  and, 
after  a  short  period,  fail ;  they  are  the  only  crops  w^hich  experimental  evi- 
dence has  shown  cannot  be  grown  year  after  year  on  the  same  land.  Observa- 
tions show,  nevertheless,  that  other  plants  also  fail  in  the  same  way ;  thus 
foxglove  grows  splendidly  in  the  soil  of  a  freshly  cleared  wood  (provided  the 
soil  is  suitable,  e.  g.,  the  clay  patches  on  the  Downs)  but  for  one  year  only, 
not  longer.  It  is  also  said  that  flax'  and  onions  may  fail  if  grown  too  often 
in  the  same  soil.  These,  however,  are  all  simply  observatiors  which,  even 
if  exact,  may  have  some  other  explanation. 

The  idea  that  plants  excrete  poisonous  substances  has  been  investi- 
gated by  Mr.  Spencer  Pickering.  The  growth  of  plants  was  found  to 
be  considerably  decreased  if  they  received  water  which  had  washed  part 
of  the  roots  of  another  growing  plant.  This  effect  seems  to  be  general  ; 
the  washings  from  the  roots  of  mustard  check  the  growth  of  mustard  ; 
those  from  grass  check  the  growth  of  fruit  trees,  and  so  on.  It  was  possible 
to  establish  the  important  point  that  these  washings  lose  their  poisonous 
quality  very  rapidly,  so  that  they  do  not  necessaril}^  affect  the  soil  after 
plant  growth  has  ceased.  These  experiments  are,  therefore,  perfectly 
consistent  with  those  of  Rothamsted  described  above. 

Another  set  of  Rothamsted  experiments  is,  however,  more  difficult  to 
reconcile  mth  Mr.  Pickering's  results.  Dr.  Winifred  Brencheey  grew 
wheat  alone,  weeds  alone,  and  wheat  mixed  with  weeds.  She  observed 
that  when  poppy  {Palaver  Rhoeas),  black  bent  {Alopecurus  agrestis) 
and  spurry  {Spergula  arvensis)  were  grown  with  wheat  they  made  less 
growth  than  when  grown  alone  ;  on  the  other  hand,  wheat  made  more 
growth  per  individual  plant  (i).  This,  of  course,  does  not  mean  that 
wheat  should  always  be  grown  with  weeds  ;  the  plants  would  have  done 
better  had  no  weeds  been  present,  but  they  suffered  less  from  the  presence 
of  the  weeds  than  they  would  have  done  from  an  equal  number  of  wheat 
plants.  In  these  experiments  spurry  proved  more  harmful  than  the  other 
weeds  because,  by  its  straggling  habit  it  badly  checked  the  young  wheat, 


(i)  This  work  is  summarised  in  R.  July,  igi7,  No.  625.     {Ed.) 
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which   never  recovered  property.     Charlock  *and  wheat  settle   down  to 
some  sort  of  equilibrium  as  neither  masters  the  other. 

So  far  as  could  be  seen,  the  effect  was  solely  one  of  competition  for  food, 
and  it  made  no  difference  to  the  individual  wheat  whether  it  competed 

.  with  another  wheat  plant  or  a  plant  of  a  completely  different  order. 
The  whole  phenomenon  could  be  explained  by  the  supposition  that  the 
number  of  plants  the  soil  can  carry  depends  on  the  amount  of  plant  food 
present  in  the  soil  and  the  amount  of  space  available  for  growth  ;  if  the 
food  and  space  are  to  be  divided,  each  individual  will  get  a  smaller  share 
and  will,  consequently,  make  less  growth  than  if  there  were  fewer  plants 
present.  At  first  sight  these  results  seem  difficult  to  reconcile  with  those 
of  Pickering's  experiments,  which  seem  to  prove  that  a  large  number  of 
plants  suffer  not  only  from  starvation,  but  also  from  mutual  poisoning,  so 
that  growth  would  be  less  both  individually  and  collectively  than  when  a 
smaller  number  is  grown.  The  apparent  disagreement  may,  however, 
be  explained.  In  another  of  Mr.  Pickering's  experiments  plants  grown 
in  plots  divided  into  compartments  so  that  each  individual  root  was 
kept  separate  from  its  neighbour  made  no  better  growth  than  did  plants 
in  undivided  pots  where  the  roots  of  the  different  plants  mixed  freely. 
Thus,  the  toxin  produced  by  one  individual  plant  does  it  as  much  harm 
as  that  produced  by  its  neighbour.  Further  Mr.  Pickering  found,  in 
open  soil,  that  the  total  growth  was  the  same  whatever  the  tuimber  of 
plants  (within  certain  limits  of  distance  apart)  or,  in  other  words,  that 
the  weights  of  the  plants  were  inversely  proportioned  to  the  bulk  of  soil 
available.  This  is  in  full  agreement  with  Dr.  BrenchlEy's  results  and 
ma}^  be  explained  perfectly  well,  without  assuming  the  existence  of  a 
toxin,  simply  by  the  fact  that  the  full  crop-bearing  capacity  of  the  soil 

■  has  been  reached.  If,  wth  Mr.  Pickering,  a  toxin  is  assumed  to  be  pres- 
ent, it  must  be  supposed  to  be  at  least  as  harmful  to  the  plant  itself  as 
to  any  other.  This  assumption  involves  possibilities  which  new  experi- 
ments should  investigate. 

516  -  Action  of  Magnesium  Salts  on  Wheat.  —  Voelcker,  J.  a.  (The  Wobum  Experi- 
mental vStation  of  the  Royal  Agricultural  Society  of  England,  Pot-Culture  Experiments, 
1916),  in  r^^  Journal  of  the  Royal  Agricultural  Society  of  England,  Vol.  I^XXVII,  p.  260- 
262.  I^ondon,  1916  (published  in  191 7). 

In  continuation  of  the  experiments  on  the  action  of  magnesia  the 
author  considered  it  desirable  to  study  the  action  of  magnesium  compounds 
other  than  the  oxide  and  carbonate.  To  this  end  he  used  the  chloride  and 
the  sulphate  (in  the  anhydrous  state)  in  quantities  equal  to  o.io,  0.15, 
0.20  and  0.40  %  of  the  soil.  The  soil  used  contained  0.30  %  of  lime  and 
0,22  %  of  magnesia,  giving,  with  the  addition  of  the  magnesia  salts,  a  ratio 
of  I  :  0.88.  The  experiments  were  made  with  pot -cultures  of  spring  wheat ; 
growth  was  observed  and  the  harvest  analysed.  The  results  obtained,  as 
well  as  those  from  previous  experiments  (i),  led  to  the  following  conclu- 
sions :  — 


i 


(i)  See  B.  1915,  No,  900.  {Ed.) 
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i)  The  action  of  magnesium  compounds  on  wheat  varies  very  greatl}' 
according  to  whether  they  are  present  as  the  oxide,  carbonate,  chloride,  or 
sulphate. 

2)  The  chloride  may  be  used  beneficially  up  to  quantities  of  o.io  %  of 
the  soil  (i  ton  per  acre) ;  in  larger  quantities  it  injures  or  totally  destroys 
the  crop. 

3)  Magnesium  sulphate  may  be  used  safely  and  advantageousl}^  in 
quantities  up  to  0.40  %  of  the  soil  (say  5  tons  per  acre). 

4)  Increased  nitrogen  content,  such  as  obtained  in  cereals  by  the  use 
of  magnesium  oxide,  is  not  produced  by  magnesium  sulphate. 

517  -  Action  of  Sodium  Compounds  on  Wheat.  —  voelceer,  j.  a.  (The  wobum  Experi- 
ment station  of  the  Royal  Agrictiltural  ,Societ3'  of  England,  Pot-Culture  Exper.' meiits, 
1916),  in  The  Journal  of  the  Royal  Agricultural  Society  of  England,  Vol.  I^XXVII,  pp.  262- 
264. I^ondon,  1916  (publishedin  1917). 

In  correlation  with  his  work  on  magnesium  (i)  and  by  the  same 
method,  the  author  carried  out  experiments  with  pot-cultures  of  wheat 
using  anhydrous  sodium  hydrate,  carbonate,  chloride  and  sulphate  in  quan- 
tities of  o.oi,  0.03, 0.10, 0.15  and  0.20  %  of  the  soil  for  the  two  first  ccmpcundi 
an4  0.10,  0.15  and  0.20%  for  the  last  two.  The  hydrate  was  applied  in 
solution,  the  other  compounds  in  the  solid  state. 

CoNCivUsrONS.  —  i)  The  different  sodium  compounds  have  very  differ- 
ent eft'ects  both  on  the  germination  and  the  growth  of  the  wheat. 

2)  The  hydrate  and  carbonate  at  first  retard  germination,  but  eventually 
have  a  beneficial  effect  even  when  applied  in  amounts  equal  to  0.20  %  of 
the  soil,  or  2  14  tons  per  acre.  Besides  an  increase  in  grain  there  is  also  an 
increase  in  nitrogen  content. 

3)  Sochum  chloride  has  a  beneficial  effect  if  not  used  in  quantities  ex- 
ceeding 0.10%,  i.  e.,  I  ton  per  acie,  but  is  harmful  to  germination  and  pro- 
duction when  used  in  larger  quantities,  and,  if  applied  in  amounts  of  0.20°  0. 
corresponding  to  2  ^  tons  per  acre,  may  destroy  the  plant  entirely. 

4)  SocUum  sulphate  affects  neither  germination  nor  production  and 
may  be  used  without  detriment  in  quantities  up  to  0.20  %,  or  2  ^  tons  per 
acre. 

5)  Both  sodium  hydratp  and  carbonate  cause  "  caking  "  of  the  soil ; 
this  was  noticed  neither  with  the  chloride  nor  the  sulphate.  The  first 
two  compounds  also  darken  the  soil.  In  practical  agriculture  caking 
would  doubtless  prevent  proper  aeration  of  the  soil  and  free  growth  of 
the   plants. 

518  -  The  Toxic  Action  of  Soluble  Aluminium  Salts  upon  the  Growth  of  the  Rice  Plant. 

—  MiYAKE,  K.  (Rudolph  Sprcckcls  Physiological  Laboratory  of  the  University  of  California, 
Berkeley),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXV,  Xo.  i,  pp.  23-2S.  Baltimore, 
Md.,  May,  191 6. 

The  matter  of  soil  acidity  is  one  of  the  chief  topics  of  the  day  among 
soil  investigators.  There  has  been  a  vast  amount  of  investigation  on  the  sub- 
ject and  it  has  come  to  be  quite  generally  recognized  in  recent  years  that 


(i)  See  No.  516  of  thi-s  Review.  (Ed. 
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by  the  addition  of  various  kinds  of  salt  solutions  to  soils,  soluble  acids  or 
acid-acting  salts  are  set  free  :  that  is,  cultivated  soils  tend  to  become  acid 
year  by  year  as  a  consequence  of  the  application  of  manures  and  fertilizers 
containing  soluble  salts,  because  when  nitrates,  chlorides,  and  sulphates  are 
added  to  soils,  the  tendency  is  for  the  base  to  combine  with  the  organic  mat- 
ter and  the  silicates  in  the  soil,  and  for  the  acid  radicle  to  combine  with 
aluminium  and  to  a  less  extent  with  iron.  The  soluble  aluminium  and  iron 
salts  which  are  formed  are  more  or  less  hydrolyzed  in  solution,  with  con- 
sequent setting  free  of  soluble  acid  ;  that  is,  the  presence  of  excess 
of  acid  in  the- soil.  Of  course  the  acid  radicles  combine  with  the  stronger 
bases,  such  as  calcium  and  magnesium,  but  the  acid  condition  of  any  soil 
is  due  to  the  fact  that  it  does  not  have  a  sufficient  supply  of  the  strong  bases ; 
hence  in  many  soils  aluminium  and  iron  necessarily  supply  the  basic  radicle. 
It  thus  happens  that  in  m.any  cases  the  apparent  acidity  of  the  extract  from 
the  soil  as  determined  by  titration  with  standard  alkali  in  the  presence 
of  phenolphthalein,  is  found  to  be  proportional  to  the  amount  of  aluminium 
salts  present  in  the  solution,  and  evidently  represents  the  amount  of  alkali 
required  to  precipitate  the  aluminium  rather  than  actual  free  acidity. 
Accordingly,  the  addition  of  strong  bases  as  calcium  to  the  soil  or  treat- 
ment such  as  ignition  which  makes  soil  constituents  less  reactive,  will  stop 
or  decrease  the  production  of  acid  by  the  application  of  soluble  salts  to  the 
soils.    . 

From  the  view  of  soil  acidity  above  stated,  it  appeared  to  be  of  inter- 
est to  investigate  the  toxicity  of  soluble  aluminium  and  iron  salts  and  its 
relation  to  their  acidity.  As  the  soluble  iron  salts  are  generally  present  in 
negligible  traces  in  the  soil  solution  the  author  has  confined  his  inves- 
tigation to  aluminium  salts. 

A  review  of  the  available  literature  shows  that,  although  there  is 
evidence  that  aluminium  salts  are  toxic,  there  has  been  no  research  work 
done  on  the  question  of  the  relationship  of  the  toxicity  of  aluminium  salts 
to  their  acidit};-  except  one  article  by  Abbott,  J.  B.,  Conner,  S.  D,  and 
SMAI.1.EY,  H.  R.  {Indiana  Experiment  Station  Bulletin  170,  p.  329,  1913) 
which  touches  on  this  matter. 

The  author  employed  cultures  of  young  rice  seedlings  10  mm.  high 

N  N 

m  solutions  of  aluminium  chloride  in  concentrations  of to and 

I  000         20  000 

of  hydrochloric  acid  of  the  same  concentrations  for  comparison,  while  cul- 
tures in  distilled  water  served  as  a  control.  After  13  days  the  plants  were 
measured  ;  their  difference  in  development  was  striking.  The  concentra- 
tion of  hydrogen  ions  in  some  of  the  solutions  of  aluminium  chloride  was 
measured  by  the  method  of  the  gas  chain.  From  the  results  the  following 
conclusions  are  drawn  :  — 

Aluminium  chloride  is  toxic  to  the  growth  of  rice  seedlings  even  in 
dilute  solution.  This  toxic  effect  appears  in  concentrations  greater  than 
^/tsoo  '  it  seems  to  be  approximately  equal  to  that  of  hydrochloric  acid  of 
the  same  normality  ;  it  is  not  due  to  the  hydrogen  ion  formed  by  hydrolysis 
of  the  salt  in  solution. 
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The  concentration  of  hydrogen  ions  formed  bj''  the  hydrolysis  of  alu- 
minium chloride  is  less  than  that  formed  by  dissociation  of  hydrochloric 
acid  of  the  same  normality.  Since  the  chlorine  ion  is  not  toxic  to  the  growth 
of  rice  seedlings  in  such  dilute  solution,  colloidal  aluminium  hydroxide  or 
unhydrolysed  aluminium  chloride  molecules  or  aluminium  ions  may  be 
the  toxic  factors. 

The  toxicity  of  soluble  aluminium  salts  is  dependent  upon  the  amount 
of  aluminium  itself.  The  determination  of  soil  acidity  by  titration  in  which 
the  soil  extract  is  titrated  with  standard  alkali  is  a  logical  method  of  determin- 
ing the  amount  of  bases  which  should  be  added  to  the  soil  for  the  improve- 
ment of  its  infertility  ;  because,  although  the  titration  does  not  indicate 
the  true  acidity  of  the  soil,  yet  it  does  afford  a  measure  of  the  bases  which 
must  be  added  to  neutralize  the  free  acid  and  decompose  the  aluminium 
salts,  either  or  both  of  which  may  be  responsible  for  the  infertility. 

PLANT  519  -  The  Selection  of  Plants  Resistant  to  Diseases,  Animal  Pests  and  Adverse  Meteo- 

BRERDING  lOlogical    ConditiOUS.  —  Molz,  E.,  in  the  Zeitschrift  fur  Pflanzenzuchttmg,  Vol.  V,  Pt.  2, 

pp.  121-241.   Berlin,  1917. 

Amongst  the  individual  specimens  of  some  variety  of  plant  liable  to 
attack  by  diseases  and  pests,  it  is  not  uncommon  to  find  some  whose  resist- 
ance surpasses  not  only  the  average  resistance  of  the  variety  under  consid- 
eration, but  even  surpasses  the  average  resistance  of  varieties  considered 
as  resistant.  In  addition,  the  cross  between  two  susceptible  individuals 
sometimes  gives  progeny  notable  for  a  high  resistance.  This  leads  up  to 
the  problem  of  the  creation  of  resistant  tj^pes  by  means  of  individual  selec- 
tion and  suitable  crossings,  and  it  suffices  to  consider  the  enormous  expense 
due  to  the  application  of  fungicides  and  insecticides  to  obtain  an  idea  of 
the  economic  importance  of  varieties  which,  without  any  treatment,  can  re- 
main free  from  pathogenic  agents,  or  which,  if  they  are  attacked, do  not  suffer. 

There  are  2  forms  of  immunity :  — 

i)  Mechanical  immunity,  due  to  the  formation  of  differentiated  corky 
layers  around  the  infected  part  so  as  to  isolate  it  completely  and  prevent 
pathogenic  agents  from  penetrating  into  the  body  of  the  plant. 

2)  Chemical  immunity,  due  to  the  presence  of  substances  w  hich  repel 
or  poison  the  pathogenic  agent ;  for  instance,  the  resistance  of  the  African 
cacao  tree  to  the  attacks  of  the  larvae  of  Ephestia  elutella  is  due  to  the  rich- 
ness of  the  bark  in  tannic  matter,  which  is,  on  the  contrary,  present  in  but 
small  amount  in  the  fruit  of  the  Guatemalan  and  Venezuelan  varieties, 
which  are  more  liable  to  be  attacked  by  these  larvae. 

In  the  apple  the  tannin  is  replaced  by  a  phenol  which,  under  the  ac- 
tion of  an  oxydase,  may  change  into  a  tannoid  substance,  and  this  change 
takes  place  just  at  the  time  when,  owing  to  a  wound  or  other  cause,  the 
fruit  is  particularly  exposed  to  infection. 

In  the  vine,  varieties  resistant  to  mildew  and  oidium,  like  Rupestris, 
Berlandieri,  Riparia  and  their  various  hybrids,  have  leaves  with  sap  of 
4.3  to  10.3  %  acidity  (expressed  as  tartaric  acid  and  calculated  on  the 
dry  matter),  whilst  hybrids  very  sensitive  to  these  fungi,  like  Vitis  vinifera, 
Gutedelx  Berlandieri,  Cabernet  X  Berlandieri,  Aramon  X  Rupestris,  have 
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leaves  with  an  acid  content  of  not  more  than  0.5  to  2.6  %.     Similarly,  re- 
sistant varieties  give  a  more  acid  must  than  susceptible  ones. 

The  defensive  action  of  citric  acid  is  very  feeble.  In  the  apple,  malic 
acid  is  no  protection  whatever  against  Botrytis  cinerea,  which  even  develops 
more  vigorously  in  presence  of  that  acid. 

Generally  speaking,  substances  which  favour  the  development  of  my- 
celium are  called  "  chemotaxic  ",  such  as  the  sugars,  for  ex;ample.  But  on 
the  other  hand  they  increase  the  plant's  resistance  to  low  temperatures. 

As  regards  the  plant's  resistance  to  diseases  and  pests,  chemical  im- 
munity is  of  the  greatest  importance,  so  much  so  that  the  plant  breeder 
has  to  take  into  consideration  the  results  of  analyses  and  to  know  intimately 
the  chemistry  of  the  plant  cell. 

Individual  sei^ection  —  may  be  carried  out  in  two  ways : 
i)  by  isolating  those  individuals  that  are  not  attacked ; 
2)  by  isolating  those  plants  which,  although  attacked  by. the  patho- 
genic agent,  are  not  severely  damaged. 

In  any  case  the  first  selection  should  be  made  from  as  large  a  number 
of  individuals  as  possible,  since  the  special  resistance  of  a  number  of  them 
is  not  intrinsic  and  hereditary,  but  depends  on  special  environmental 
conditions,  .such  as  more  suitable  soil,  the  exposure  to  light,  good  manur- 
ing, etc. 

In  order  to  produce  varieties  of  vine  resistant  to  phylloxera,  cuttings 
from  plants  having  shown  special  resistance  are  planted  in  separate  groups 
b}^  pure  lines ;  after  4  years,  from  each  are  taken  3  groups  of  cuttings  which 
are  to  be  planted  in  3  localities  having  very  different  topographical,  agro- 
geological  and  cultural  conditions  ;  those  lines  that  give  positive  results  in 
aU  the  tests  will  afterwards  provide  the  material  for  forming  a  plantation 
of  resistant  varieties. 

The  presence   of  correlations  between  the  character  "resistance  to  a 

given  disease  "  and  certain  other  characters  will  be  of  very  great  help  to 

the  plant  breeder.     Some  examples  of  this  are  given  below. 

i)  The  spelt  (Triticum  Spelta)  varieties  from  Turkestan  and  Samara,  which  are  verj' 
subject  to  brown  rust  [Pnc  inia  triticina) ,  can  be  distingiiished  from  the  resistant  west  European 
types  by  the  shape  of  the  glume,  which  is  not  obtuse,  but  has  a  mucronate  point  beut  inwards 
to  form  a  hook. 

2)  According  to  Swedish  observers,  there  is  a  positive  correlation  between  the  charac- 
ters "resistance  to  cold"  and  "resistance  to  disease".  This  is  specially  the  case  with 
Phleum  pratcnse,  Poa  seroiina  and  Festuca  prafensis,  as  far  as  regards  resistance  to  Sclerotinia 
irifoliorum. 

3)  According  to  Babo  and  IVlACH,  plants  of  Vitis  BerlanJu'vi,  which  had  done  well 
in  the  chalky  soils  of  the  Charente  district,  withoitt  showing  signs  of  chlorosis,  can  be  distin- 
guished by  golden- yellow,  velvety  leaves. 

4)  The  hybrids  Berlandieri  X  Riparia  Teleki,  whose  shoots  have  a  red,  smooth  and 
brilliant  epidermis,  while  the  tip  is  bronzed  (not  red),  are  the  most    resistant  to  chlorosis. 

5)  The  (Colour  of  seeds  shows  correlations  which  are  easily  noted  and  which  may  be  of 
practical  use.  Thus,  the  more  the  spermoderm  of  the  seed  of  Trifolium  pratcnse  and  Lupinus 
/u>sM/^j«  is  dark-coloured  (reddish-yellow  to  deep  red),  the  more  the  plants  obtained  from 
such  seeds  will  be  resistant  to  mildew. 

HybridIvSATion.  —  The  resistance  of  a  hybrid  may  surpass  that  of 
its  parents.     For  example,  the   two   wheats  "  Bore  "  and  "  lyine  0728  " 
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are  affected  by  rust  to  different  degrees,  corresponding  respectively  to  the 
figures  4  and  2.  In  their  F3  cross,  numerous  forms  were  obtained,  some  of 
which  were  more  resistant  to  rust  than  the  more  resistant  parent,  as  is  shown 
by  the  following  figures :  — 

6  forms  having  a  degree  of  resistance  equal  to  o 

6  »  .. ;  5)  ■  ■     »  »  s  »  »  »  I 

6  »  »  '      >'  ''  »  »  »  j>  2 

2  »  »  ')  >>  "  >>  -J  •)  3 

3  »  'I  *'  »  ))  »  ))  4 
3  »  ■'  1  "  »  )>  »  »  5 
2  »  »  »  ;'  »  »  »  1'  6 

In  cases  like  this,  the  degree  of  resistance  of  the  hybrid  evidently  cor- 
responds to  the  sum  of  the  factors  present  in  each  of  the  parents  (A,  B,  C  X 
D,  E,  F  =^  ABCDEF).  In  a  similar  way  the  possibility  can  be  shown  of 
obtaining  resistant  types  by  crossing  susceptible  ones,  when,  in  order  to 
determine  the  "  resistance  ",  both  groups  of  factors  must  be  present  simul- 
taneously. Thus  in  crossing  "Up  to  Date"  and  "Yellow  Norwegian" 
potatoes,  both  susceptible,  Nilsson  obtained  in  the  Fg.  29  %  of  indi- 
viduals having  a  high  degree  of  resistance  to  Phytophthoya  infestaris. 

But  as,  on  the  other  hand,  it  is  impossible  to  find  out  what  are  these 
determining  factors  and  what  is  their  number,  at  least  one  parent  in  each 
crossing  should  have  a  high  degree  of  resistance. 

Excellent  material  for  hybridisation  is  to  be  found  in  wild  varieties, 
or  in  native  varieties  cultivated  since  time  immemorial  in  seme  given  local- 
ity and  completely  acclimatised.  In  time,  by  natural  selection  the  weak 
or  susceptible  forms  vnW  have  disappeared,  leaving  the  progeny  of  the  most 
resistant  parents.  In  1840  a  terrible  invasion  of  Phytophthora  infestans 
destroyed  the  potato  crop  over  a  great  part  of  Europe  ;  the  few  survivifTg 
plants  became  the  parents  of  new  varieties  possessing  a  great  resistance  to 
this  disease. 

By  crossing  wild  varieties  of  fruit  trees  with  cultivated  forms,  Hanson 
has  obtained,  in  the  United  States,  types  of  fruit  trees  showing  great 
resistance  to  cold. 

In  this  and  similar  cases,  it  is  most  important  to  use  abundant  mater- 
ial, for,  in  the  great  mass  of  possible  combinations  (given  the  large  number 
of  determinants) ,  only  a  small  number  of  individuals  will  present  the  desired 
characteristics,  so  that,  if  the  observations  are  limited  to  a  small  progenj", 
it  may  easily  happen  that  the  desired  type  will  not  be  found. 

By  means  of  selection  and  hybridisation  followed  by  selection,  tj'pes  may 
be  created  that  are  specially  resistant  to  diseases,  pests  and  adverse  weather 
conditions,  as  is  shown  by  the  results  already  obtained  in  man}^  countries  :  — 

I)  Germany.  —  Since  1896,  Behrens  has  obtained,  by  suitable  crosses, 
a  type  of  tobacco  resistant  to  Bacillus  maculicola  Delacr.,  just  asSxRUBE 
was  able,  by  selection,  to  increase  the  resistance  of  his  spring  wheat 
"  Schlanstedter  "  to  the  attack  of  Ustilago  triticina.  On  the  other  hand, 
Arnian  has  obtained  potato  varieties  resistant  to  Phytophthora,  and  VoN 
LoCHOW  has  isolated  from  the  "  Wohltmann  "  variety  of  potato,  some  types 
resistant  to  leaf-curl  caused  by  Fusarium  spp. 
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Wanner  and  RasmussEn  are  trying  to  obtain  varieties  of  vine 
resistant  to  phylloxera,  and  H.  C.  MiJi^LER  and  the  author  started  a 
series  of  trials  in  1912  in  order  to  obtain  a  type  of  sugar-beet  resistant  to 
Heterodera  SchacMii  A.  S. 

United  States.  — The  work  of  several  agricultural  Stations  is  almost 
exclusively  that  of  selecting  plants  resistant  to  diseases  and  adverse  weather 
conditions.  Thus  the  Pomological  Station  situated  near  L,ake  Minnetonka 
(Minnesota)  has  produced,  by  methodically  carrying  out  a  continuous  series 
of  crossings,  some  fruit-trees  that  have  a  great  resistance  to  low  tempera- 
tures. Very  encouraging  results  have  been  obtained  for  apples  and  about 
a  thousand  of  the  most  promising  hybrids  are  being  grown  in  the  nursery 
of  the  Station.  Further,  by  crossing  the  Japanese  Burbank  plum  witji  the 
American  Wolf  plum,  the  same  Station  was  able  to  fix  the  characters  "  re- 
sistance to  cold  ",  "  early  maturity  ",  and  "  fine,  tasty  fruit  "  (which  are 
almost  seedless)  in  very  good  proportions  in  the  new  hybrid. 

Other  results  that  are  very  interesting  from  the  scientific  point  of  view 
have  been  obtained  by  crossing  apricots,  peaches  and  plums ;  by  repeated^ 
crossing  hybrids  (plum  x  apricot)  X  plum  with  the  apricot  or  peach, 
hybrids  are  obtained  that  give  fruit  resembling  the  apricot  and  which  are 
very  resistant. 

Equally  important  results  have  been  obtained  with  the  vine  in  a 
relatively  short  time.  The  hybrids  Beta  X  Concord  and  Beta  X  Brighton, 
with  suitable  selection,  have  given  varieties  with  fruit  having  the  quality  of 
the  varieties  Concord  and  Brighton  together  with  the  vigour  and  resistance 
to  cold  characteristic  of  the  Beta  vine. 

At  the  New  York  Agricultural  Station  work  has  been  in  progress  for 
26  years  in  order  to  improve  the  vine  and  between  i89S-i903,at  least  i  500 
hybrids  were  tested,  only  5  being  found  worthy  of  notice.  Since  1905, 
in  the  crossing  and  selection  experiments,  possibilities  suggested  by  study- 
ing Mendelian  laws  have  been  taken  into  account. 

Thanks  to  the  initiative  of  the  Massachusetts  Asparagus  Growers' 
Association,  a  series  of  experiments  were  started  in  1906  which  have 
helped  to  improve  the  asparagus  considerably  (r) ;  some  types  have  been 
obtained  that  are  completely  resistant  to  Puccinia  Asparagi. 

By  crossing  the  common  water-melon,  susceptible  to  Fusarium  niimim, 
with  an  abertrant  type,  resistant  to  that  fungus,  but  with  non-edible  fruit, 
Orton  obtained  intermediary  forms  in  the  i^i ;  in  the  F2,  a  large  number  of 
very  varied  combinations  ;  in  the  Fg  a  plant  which  was  isolated  not  only 
bore  typical  water-melon  fruit,  but  also  had  the  resistance  to  Fusarium  of 
the  aberrant  parent.  From  this  individual  was  isolated  the  Conqueror 
variety  with  excellent  fruit  and  resistant  to  Fusarium. 

On  the  other  hand,  the  Iron  variety  of  Vigna  Caijang,  resistant  to  Fusa- 
rium tracheiphihmi  and  Heterodera  radicicola,  was  crossed  with  the  Black 
and  Whippoorwill  varieties  by  Orton,  who  obtained  some  lines  uniting 
the  resistance  of  Iron  to  the  vigour  and  seed  characters  of  the  more 
valuable  parents. 

(i)    See    /?.,  March,    1918.  No.    285.    i-Ed.) 
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In  the  United  States,  types  of  gooseberry  resistant  to  Piiccinia  Rihis 
D.  C.  (Hanson)  have  been  obtained,  as  well  as  potatoes  resistant  to  Phyto- 
phthora  infestans  and  Chrysophlyctis  endohiotica,  vines  resistant  to  blackrot 
{Guignardia  Bidwellii)  (Herff)  and  oats  resistant  to  Ustilago  Avenae 
(Norton)  . 

France.  —  For  a  long  time  numerous  crossings  have  been  made,  in 
accordance  with  a  definite  programme,  between  American  and  European 
vines  in  order  to  obtain  disease  resistant  varieties. 

According  to  Castel  the  hybrids. of  Vitis  europaea  with  V.  Lahrnsca 
give  the  best  results,  both  against  mildew,  oidium  and  blackrot.  The  hy- 
brid Maurice  Baco  22  A  (FoUe  Blanche  X  Noah)  is  very  productive  and  is 
resistant  to  Botrytis  cinerea.  As  regards  mildew,  the  following  is  a  list  of 
the  most  resistant  hybrids : 

Hybrids  mill  red    grapes:    Malegue    2094-3;    Malegiie    2183-3;     Baco    1;    Turie    580' 

Gaillard  194  ;  Couderc  or  Coittassot  7  120  ;  Cotiderc  106-46;  Seibel  873 ;  Seibel  i  082;  Seib*;! 

4  121 ;  Maldgue  829-6. 

Hybrids  with  pink  grapes:   Seibel   2857;   Seibel   4464;  Malegue   4/4-5- 

Hybrids  with  white  grapes  :  Seibel  793  I  Seibel  8S0  ;  Seibel  2653  ;  Seibel  4  645;  Seibel  4  qqi  ; 

Malegue   57-1;  Malegue   i  137-15,  Malegue   1647-8;  Malegue   i  897-12  ;  Couderc  235-120: 

Conderc  272-60;  Girerd  157. 

India  (Pusa),  AustraIvIA,  New  Zealand. — In  these  3  countries,  varie- 
ties of  wheat  have  been  obtained  that  are  resistant  to  rust,  to  Tilletia 
laevis  Kuhn  and  T.tritici  Wtr.,  and  in  New  Zealand  a  rust-resistant  oat 
(Ruakura  Rust  Resistant). 

East  Indies.  —  After  the  terrible  epidemic  of  Hemileia  vastatrix  the 
Coffea  arabicawsiS  replaced  by  Coffea  Hbcrica  resistant  to  the  disease  but  giv- 
ing coffee  of  inferior  quality.  By  suitably  crossing  these  two  species. 
Manes  obtained  hybrids  uniting  the  valuable  qualities  of  both  parents. 

On  the  other  hand,  Kobus  obtained  good  results  by  crossing  the  ' '  Tjeri- 
bon  "  sugarcane,  very  good,  but  not  resistant  to  disease,  with  the  Hindu 
variety  "  Tscliun  "  which,  however,  is  very  resistant. 

Russia.  —  Selection  tor  resistant  types  is  carried  out  at  the  Saratov 
Agricultural  Station.  By  crossing  the  sunflower  cultivated  in  Russia  with 
a  Californian  variety,  Stebutt  and  Karsin  obtained  varieties  resist- 
ant to  Homceosnma  nebulella  (i). 

520  -  Varieties  of  Egyptian  Cotton  Produced  by  Mutation.  —  Kearney,  Thomas  H.,in 

The  Journal  of  Heredity,  Vol  IX,  No.  2,  pp.  51-61  -f  8  Figs.  Washington,  February,  1918. 

Egyptian  cotton  is  much  in  demand  on  the  American  market  for  the 
nanufacture  of  articles  requiring  a  high  degree  of  tensile  strength,  such  as 
sewing  thread,  durable  hosiery  and  motor-car  tyre  fabrics.  At  the  sugges- 
tion of  the  U.  S.  Department  of  Agriculture,  and  under  the  direction  of  Dr. 
H.  J.  Webber  numerous  comparative  cultural  experiments  were  begun  in 
1900  at  agricultural  stations  in  the  south  and  south-west,  using  cotton  seed 
,  imported  directly  from  Egypt.  These  experiments  showed  that  it  is  pos- 
sible to  cultivate  Egyptian  cotton  in  the  United   States  if  it  is  grown  on 

(i)   See  R.,  April,  1917,  No,   321.     {Ed.). 
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the  irrigated  lands  of  the  south-west.  Nevertheless,  even  under  the  most 
favourable  conditions  the  newly -imported  varieties  produced  little,  ripened 
late  and  varied  greatly.  This  is  probably  due  to  the  fact  that  in  Egypt 
the  cotton  fields  are  often  exposed  to  cross  fertilisation  with  hybrid  varieties, 
particularly  with  the  "  Hindi  "  cotton,  which  grows  wild  in  the  fields. 

Careful  selection  was,  therefore,  required  to  obtain  earlier,  more  pro- 
ductive, and  more  uniform  types.  Selection  experiments  begun  at  Yuma 
(Arizona)  gave  very  satisfactory  results  in  a  few  years,  involving  the  impro- 
vement and  gradual  fixing  of  the  desired  characters  without  altering  the 
structure  and  appearance  of  the  original  type,  "  Mit  Afifi  ". 

In  1908  a  new  era  began  with  the  unexpected  appearance  of  two  lines 
obtained  by  selection  differing  greatly  from  the  parent  stock  and  from  each 
other.  These  two  lines  gave  rise  to  the  Yuma  and  Somerton  varieties. ,  The 
second  variety  had  to  be  discarded  because  of  its  excessive  production  of 
sterile  branches,  but  the  first  became  the  basis  of  the  Egyptian  cotton  in- 
dustry in  Arizona.  This  new  variety  differs  from  the  Mit  Afifi  variety  in 
longer  and  more  pointed  bolls,  and  in  a  longer  (i  i^iiich)  arid  lighter  fibre. 
Mr.  E.  W.  Hudson  obtained  a  third  variety,  Gila,  from  a  plant  select- 
ed in  1908  in  a  field  of  acclimatized  Mit  Afifi  cotton  at  Sacaton,  Arizona. 
Although  differing  less  from  the  original  stock  than  the  Yuma  and  Somer- 
ton varieties,  Gila  is  sufficiently  distinct  to  be  considered  as  a  new  variety. 
The  Yuma,  Somerton  and  Gila  varieties  are,  thus,  all  derived  from  the' 
Mit  Afifi  Eg3rptian  cotton. 

In  1910,  in  a  field  of  Yuma  cotton  at  Sacaton,  a  specimen  was  selected 
and  kept  separate  because  of  its  superior  productiveness  and  length  of 
fibre.  From  this  plant  was  derived  the  Pima  variety  which  differed  from 
the  Yuma  variety  in  fewer  vegetative  branches  and  better  developed  fruit- 
ing branches,  by  its  plumper,  more  sharply  pointed  and  less  deeply  pitted 
bolls,  lighter,  silkier,  and  longer  (i  ^/g  to  i  ^/4  inch)  fibre. 

The  new  varieties  spread  rapidly,  especially  in  the  Salt  River  Valley, 
I  where  they  were  grown  over  ever-increasing  areas  :  —  in  1912,  Yuma,  200 
acres  ;  in  1917,  Yuma,  23  000  acres,  and  Pima,  7000  acres  (a  total  of  30  000 
t  acres)  ;  in  1918  it  is  estimated  that  the  crop  will  cover  100  000  acres. 
I  The  Yuma  and  Pima  varieties  supply  first  quality  material  for  spinn- 

n  ing  and  for  motor  tyres.  Pima  is  preferred  on  account  of  its  earliness  and 
':  i  long  fibre,  and  will  undoubtedly  completely  supersede  Yuna.  It  is  not 
r  j  easy  to  solve  definitely  the  problem  of  the  origin  of  these  varieties ;  certain 
!  1  phenomena  point  to  roguing,  whereas  others  point  rather  to  true  mutation. 
•  I.  —  Roguing.  —  i)  Mit  Afifi  cotton  probably  originated  towards  the 

:  i  middle  of  the  19th  century  from  hybridization  of  Sea  Island  with  a  brown 
;  [  linted  African  tree  cotton  ;  2)  as  has  been  alread}^  stated,  Egyptian  cotton 
I  fields  are  frequently  exposed  to  cross-fertilisation.    Consequently  the  pres- 
ence of  man}^  heterozygous  characters  would  explain  the  frequent  appear- 
ance of  rogues. 

II.  —  Mutation.  —  The  following  phenomena,  however,  are  in  favour 
of  the  mutation  hypothesis  :  i)  the  sudden  appearance  and  fixation  of  the 
new  types  ;  2)  the  total  absence  of  forms  intermediate  to  the  original  and 
new  types  ;  3)  the  differential  characters  of  the  new  type,  which  are  entirely 
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new  and  of  which  no  trace  is  found  in  the  species  or  varieties  of  cotton 
which  are  likely  at  any  time  to  have  come  in  contact  with  Mit  Afifi. 

521  -  Variations  in  Eucalyptus  Trees  in  Plantations;  Eucalyptus  Hybrids  Observed 

•  Chiefly  in  Algeria. —  Trabux,  L.  (Professor  of  the  University  of  Algiers,  Director  of  the 
Botanical  Service  of  the  General  Government  of  Algeria),  in  Bulletin  de  la  Station  de  i?e- 
cherches  Foratieres  du  Nord  de  I'Afrigue,  Vol.  I,  Pt.  5,  pp.  140-155  +  6  Figs,  -f-  6  Tables. 
Algiers,  1917. 

Eucalyptus  trees  were  introduced  into  France  towards  1854  and/since 
1862  plantations  have  been  made  in  Algeria.  In  1876  a  private  collection, 
started  in  1864,  contained  10  000  trees  belonging  to  120  species,  all  of  which 
di:;  more  or  less  well. 

The  author's  observations  and  propagation  experiments  show  that, 
in  Algeria,  the  eucalyptus  trees  contained  in  collections  may  be  crossed 
with  the  greatest  ease.  This  is  very  valuable  knowledge  from  a  practical 
point  of  view  because  hybrid  plants  are  stronger  and  better  suited  to  the 
climate  than  the  stock  from  which  they  are  derived.  For  this  reason  there 
is  no  doubt  that  plantations  should  be  formed  with  such  hj^brids. 

After  artificial  hybridisation,  which  will  give  important  practical  and 
scientific  results,  has  been  carried  out,  the  cultivation  of  the  eucalyptus 
tree  w  11  become  essential  in  the  Mediterranean  district,  where  it  renders 
extremely  valuable  services. 

522  -  The  Production  of  Forage  Plant  Seeds  in  Denmark,  —  statisUske  Enterretninger, 

Year,  X,  No.  i,  pp.  5-6.  Copenhagen,  January  23,  1918. 

The  extraordinar}^  rise  in  the  price  of  forage  plant  seeds  has  caused  in 
Denmark  a  considerable  increase  in  the  area  cultivated  for  the  production 
of  such  seed  ;  this  is  shown  by  the  following  figures  :  — 

Area  cultivated  for  the  production  of  forage  plant  seeds  in  Denmark. 


Seed 


July,  1917 
acres 


December  5,  1917 
acres 


Roots  :  — 

Swede 

Turnip 

Carrot 

Forage  Leguminosae :  — 

Clover,  alfalfa,  etc./ 

Forage  gi  asses  :  — 

Cocksfoot .    .  ■ 

Meadow  fescue 

Eng  ish  ray-grass 

Italian  ray-grass 

Field  bromegrass 

Other  forage  grasses 

Total  .    . 


2  528.6 

I  8755 

1  487.1 

2  210.8 

18  265.6     I 

2  993-5   / 

5  751.0    -  32  221.4 

3  1993  \ 

2  012.0   / 


40  333.4 


7  125.0 

12  490.1 

5  042.2 

1  5130 

22  502.3 

3  5850 

2  866.5 

4  222.9 
7  028.0 
I  476.5 


41  681.2 


6Y  851.5 


It  is  seen  that  the  increase  in  seed  production  for  root  crops  is  con- 
siderable, whereas  that  for  grasses  only  forms  about  30  %  of  the  total. 
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523  -  The  Identification  of  Varieties  of  Barley.  —  harlan,  harry  v.,  in  United  states 

Departtni^nt  oj  Agriculture,  BtillctinNo.  622,  32pp.  +  4Plates,  Bibliography  of  41  publica- 
tions. Washington,  191 8. 

The  variations  that  occur  in  barley  are  of  importance  to  the  student 
agronomist,  plant  breeder,  and  pathologist.  They  offer  a  wide  opportunity 
for  selection,  breeding,  and  study  of  disease  resistance.  In  barley  the 
forms  are  unusually  mmierous  and  clearly  defined.  The  number  and  charac- 
ter of  the  types  existing  are  more  concisely  indicated  by  a  classification 
of  variations  than  in  any  other  way.  The  groups  of  barley  were  arranged 
upon  the  basis  of  species,  varieties,  and  sub-varieties.  Only  major  charac- 
ters have  been  used  in  describing  species  and  varieties  ;  less  important  cha- 
racters have  been  utilized  in  describing  sub-varieties.  Under  each  sub- 
variety  there  may  be  an  unlimited  number  of  agronomic  varieties.  Four 
species  and  ^2  varieties  are  recognized  as  follows:  — Hordeum  vulgar  &  with 
the  varieties  :  pallidum  ;  nigrum  ;  Horsfordianum  ;  airum  ;  coeleste ;  dupli- 
nigrum  ;  trifurcatum  ;  aethiops  ;  H.  intermedium  with  the  varieties :  Haxtoni  ; 
Mortoni;  subcornutum ;  atricornutum ;  nudihaxtoni ;  nudimortoni ;  cornutum  ; 
subaethiops  ;  H.  distichon  with  the  varieties  :  palmella ;  nigricans  ;  angusti- 
spicatmn ;  Rimpaui ;  nudum;  nigriniuium;  laxum ;  nigrilaxum;  H.  deficiens 
with  the  varieties  :  deficiens  Steudelii ;  triceros  ;  tridax ;  nudideficiens  ; 
decorticaUim  ;  suhlaxum  ;  gymnospermum. 

All  groups  have  been  made  to  conform  with  previous  usage  as  far  as 
possible.  One  of  the  principal  aims  of  the  writer  has  been  to  state  clearly 
the  form  or  group  intended  to  be  described  by  each  published  name.  Except 
for  their  historical  significance,  the  sub-varieties  would  not  have  been  con- 
tinued, and  no  forms  have  been  added  to  them. 

Four  varieties  have  been  added. 

lyists  of  rejected  terms  and  varieties  are  included. 

The  keys  can  be  adapted  to  the  identification  of  thrashed  grain  by  a 
number  of  characters.  In  the  conmion  agronomic  varieties  the  chance 
of  error  in  the  identification  of  thrashed  grain  is  slight. 

524  -  Sorghums  for  Forage  in  South  Dakota.  —  champlin,  MANLE-i^and  winright, 

Gr.ORGE,  in  Agricultural  Experiment  Station,  South  Dakota  State  College  of  Agriculture 
and  Mechanic  Arts,  Bulletin  No.  174,  pp.  624-615,  9  Tables,  15  Figs.  Brooking?,  ,S.  Dak., 
March,  1917. 

Sorghum  is.  commonly  used  for  forage  in  South  Dakota.  In  the  United 
Stat.es,  three  fourths  of  the  total  herbage  produced  by  all  sorghums  is  con- 
sumed as  coarse  forage.  The  most  promising  forage  sorghums  are  the  black 
and  red  seeded  amber  canes  and  Sudan  grass.  Dwarf  milo,  feterita,  kafir, 
shallu  and  others  are  also  grown  in  some  localities. 

This  bulletin  gives  the  results  of  comparative  trials  of  the  producing 
power  of  these  crops  and  directions  for  growing  the  crop  based  on  the  writ- 
ers' experience  at  the  South  Dakota  Experiment  Station  farms  at  Brookings, 
Cottonwood,  Eureka,  Highmore  and  Vivian.  They  are  summarized  as 
follows  :   — 

Sorghum  as  a  forage  crop"  is  worth  considering  carefully  in  South 
Dakota  because  it  matures    quickly,  yields  fairly  well  and  is   adapted  to 
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hot  weather  and  limited  moisture  conditions ;  it  may  thus  be  used  as  a  catch 
crop.  Sorghum  as  a  forage  crop  is  not  superior  to  maize  in  seasons, 
that  are  reasonably  favourable  to  maize. 

Several  difficulties  are  encountered  in  growing  sorghum  on  account 
of  the  small  seed,  danger  of  planting  too  deep  and  the  slow  growth  of  the 
young  plants. 

Variety  tests  of  sorghums  in  South  Dakota  indicate  that  Sudan  grass 
is  best  for  hay,  the  amber  canes  for  coarse  fodder  and  dwarf  milof  or  silage. 
The  average  yields  of  fodder  as  compared  with  maize  in  variety  tests  at 
Brookings  in  T914-1916  were  as  follows  :  — 

Crop  Yield  in  lbs.  per  acre 

Minnesota  Amber 5  no 

Sudan 4  580 

White  Amber 4  000 

Freed  Sorgo 3  680 

Dakota  Amber 3  6Sd 

Kaoliang 3  300 

Dwarf  White  Katir 3  220 

Feterita 2  500 

Kaferita 2  000 

Brookings  13,  Maize 6637 

The  soil  preparation  necessary  for  maize  is  sufficient  for  sorghum. 

Where  moisture  is  plentiful  Sudan  grass  gives  the  best  results  drilled 
in  6  or  12-inch  rows.     It  can  be  used  as  an  intertilled  crop  if  desired. 

All  varieties  of  sorghum  except  Sudan  grass  gave  the  best  results  in 
method  of  seeding  tests  when  drilled  in  rows  36  or  42  inches  apart  and 
cultivated. 

In  date  of  seeding  experiments  Sudan  grass  gave  best  results  when 
seeded  between  May  20th  and  June  ist.  It  is  safe  to  assume  that  these 
dates  are  also  best  for  the  amber  canes  and  dwarf  milo,  as  these  sorghums 
have  practically  the  same  temperature  requirements. 

Head  selection  should  be  practiced  in  securing  sorghum  seed. 

Sorghtun  drilled  in  36  or  42-inch  rows  may  be  harvested  with  an  or- 
dinary corn  binder.  Shocks  must  be  built  small. 

Sorghum  drilled  in  6  or  12-inch  rows  or  sown  broadcast  may  be  har- 
vested with  a  mower  or  grain  binder. 

525  -  Medicago  falcata,  a  Yellow-Flowered  Alfalfa  (i).  —  Oakley  r.  a.  and 

Garver,  Samuel,  in  Uniicd  States  DepartmevA  of  Agriculture,  Bulletin  No.  428,  pp.    70, 
9  Tables,  23  Fig.,  Biliography  of  67  publications.  Washington,  1917- 

The  first  recorded  importation  of  Medicago  falcata  in  the  United 
States  was  made  in  1897.  The  first  systematic  introductions  for  the  pur- 
pose of  utilizing  the  species  as  a  cultivated  forage  crop  were  made  in  1906 
by  Prof.  N.  E.  Hansen  under  the  auspices  of  the  U.  S.  Department  of 
Agriculture.  Since  that  date  many  lots  of  seed  representing  various  forms 
of  the  species   have  been  introduced  by  Prof.  Hansen,  Mr.  F.  N.  MEYER 


(i)  See  also  R.,  1917-  No.  333.  (Ed.) 
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and   various    others.      Approximately   fifty   lots    have  been   introduced, 
mostly  from  Russia  and  Siberia. 

At  the  present  time  Medicago  falcaUi  is  found  growing  without  cultiva- 
tion in  most  parts  of  Europe  and  the  western  two-thirds  of  Asia.  Over  a 
large  portion  of  this  area  it  is  probably  indigenous.  It  is  found  throughout 
a  wide  range  of  soil  and  climatic  conditions  and  at  depressions  and  ele- 
vations ranging  from  below  sea  level  to  13  000  feet  above.  It  is  much  wider 
in  its  adaptations  than  Medicago  sativa. 

The  species  was  recognized  by  botanists  early  in  the  history  of  modern 
botany,  if  not  long  before.  Recent  botanists  differ  somewhat  with  regard 
to  its  taxonomic  relationship  to  Medicago  sativa.  v^ome  give  it  the  rank  of 
a  true  species,  while  others  regard  it  as  a  variety  or  subspecies  of  the  latter. 
The  natural  relationship  of  the  two,  however,  is  quite  clearly  shown  by 
the  readiness  with  which  the^^  hybridize  and  the  fertility  of  their  hybrids. 
It  is  an  extremely  variable  species,  many  forms  of  which  are  difficult 
to  classify  satisfactorily  on  account  of  their  varying  combinations  of  charac- 
ters and  the  difficulty  of  determining  whether  they  are  of  pure  or  hybrid 
origin.  A  classification  or  grouping  has  been  attempted  in  this  paper 
la  rgely  upon  the  basis  of  habit  of  growth.  Four  groups  have  been  established, 
ranging  in  habit  from  prostrate  to  almost  erect.  The  first  two  are  referred 
to  as  pasture  groups,  as  they  are  not  sufficiently  erect  ^o  be  harvested 
satisfactorily  for  hay  by  machinery.  The  last  two  are  sufficiently  erect 
to  be  harvested  for  hay  and  are  referred  to  as  hay  groups. 

Botanists  have  named  and  described  several  of  the  species,  many  of 
which  have  proved  to  be  h^^brids  of  Medicago  falcata  and  Medicago  sativa. 
Medicago  falcata  has  never  been* extensively  cultivated  in  Europe 
or  Asia,  although  it  has  been  utilized  as  a  wild  forage  plant  since  a  very  early 
date.  Many  attem.pts  have  been  made  to  cultivate  it  in  Europe,  but  so  far 
as  can  be  found  it  is  now  being  cultivated  only  in  India  and,  possibly,  to  a 
very  limited  extent  in  south-eastern  Russia  and  Chinese  Turkestan. 

The  erect  forms  of  Medicago  falcata  closely  resem^ble  those  of  Medicago 
sativa  in  their  mass  effect,  but  on  an  average  they  produce  a  heavier  yield 
in  comparison  with  their  bulk,  partly  because  of  the  more  numerous 
stems  and  partty  because  of  the  texture  of  their  herbage.  Under  similar 
conditions  of  soil  and  stand  of  plants  the  best  strains  of  Medicago  falcata 
frequently  outyield  the  best  varieties  of  Medicago  sativa  for  the  first  cutting 
of  the  season. 

A  very  serious  drawback  to  the  general  utilization  of  Medicago  fal- 
cata as  a  cultivated  forage  crop  is  its  inability  to  recover  quickly  after  cut- 
ting. Under  conditions  such  as  exist  in  the  West  and  Northwest,  where  it 
appears  to  offer  its  greatest  possibilities,  it  can  be  dependfd'upon  to  make 
only  ofie  crop  in  a  season.  It  produces  seed  sparingly  and  does  not  hold 
it  as  retentively  as  does  Medicago  sativa.  This  is  also  a  serious  handicap 
to  its  use  as  a  cultivated  crop. 

The  natural  range  of  distribution  of  the  species,  its  adaptations,  and 
its  behaviour  under  field  conditions  in  the  United  States  warrant  the  con- 
clusion that  it  is  relatively  hardy  and  drought  resistant. 
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Chemical  analyses  and  general  feeding  tests  indicate  that  it  is  approxi- 
mately as  valuable  from  a  feeding  standpoint  as  common  alfalfa. 

The  cultural  requirements  of  Medicago  falcata  appear  to  te  much  the 
same  as  those  of  Medicago  sativa.  On  account  of  the  hard  seed  which  the 
former  produces  and  the  slow  growth  of  the  young  plants  it  is  difficult 
to  secure  a  satisfactory  stand  from  seeding,  either  broadcast  or  in  rows. 
When  grown  in  broadcast  stands  the  procumbent  forms  are  inclined  to 
be  more  nearly  erect  than  when  grown  in  rows  or  hills.  The  plants  of 
this  species  bear  transplanting  better  than  do  those  of  Medicago  sativa. 

Data  from  broadcast  plants  of  Medicago  falcata  and  Medicago  sativa 
indicate  that  in  seasons  when  only  one  cutting  of  the  latter  can  be  procured 
the  former  produces  the  heavier  yield,  but  in  favourable  seasons,  when  two 
or  more  cuttings  can  be  procured,  the  latter  excels  appreciably  in  yield. 

Sowings  of  Medicago  falcata  have  been  made  on  unbroken  native  sod 
land  and  ?  fair  stand  of  plants  secured.  The  plants  appear  to  lack  sufficient 
aggressiveness  to  make  them  really  valuable  under  such  conditions. 

The  greatest  possibilities  offered  by  the  species  appear  to  be  in  the 
field  of  selection  and  hybridization.  In  a  few  cases  it  is  probable  that  the 
development  of  promising  pure  strains  by  selection  will  prove  to  be  advan- 
tageous. As  the  result  of  hybridizing  with  Medicago  sativa  and  subse- 
quent selection  it  is  believed  that  superior  varieties  of  alfplfa  can  be 
developed  and  that  the  greatest  value  of  the  species  is  for  this  purpose. 

Much  time  and  effort  will  be  required  before  Medicago  faicata  will 
be  ready  for  general  cultivation. 

526  -  Cultivation  of  the  Castor-Oil  Plant  in  North  Africa. —  couston,  f,  in /oterfwi 

d'  Agriculture  pratique,  New  Series,  Vol.  XXXI,  No.  3,  pp.  45-47,  February  7, 1918  ;  No.  4, 
pp.  71-73,  February  20,  1918  ;  No.  5,  pp.  5.4-95,  March  7,  1918.  Paris. 

The  castor-oil  plant  grows  abundantly  in  many  ravines  on  the  North 
African  coast.  The  severe  winters  prevent  its  growing  in  the  Upper  Table 
lyandsand  in  the  Atlas  Mountains,  but  it  re-appears  in  the  Sahara  zone  and 
is  found  in  many  oases  where  it  was  originally  imported  as  an  ornamental 
s-hrub.  The  author  has  observed  it  from  the  Biskra  district  (foot  of  the 
Atlas)  to  Ain-Salah  and  Aoulef,  more  than  600  miles  further  south,  in  the 
midst  of  the  Sahara. 

The  castor-oil  plant  is  perennial.  It  is  injured  by  hard  frosts  and  pro- 
longed cold,  and  requires  much  water  in  summer,  when  its  growth  is  most 
active.  It  would  do  well  ?11  along  the  coast,  and  in  the  south  in  the  Sahara 
district,  wherever  it  is  assured  of  sufficient  moisture  during  the  summer  grow- 
ing period.  In  its  climatic  and  cultural  requirements  it  resembles  cotton ; 
in  North  Africa  the  castor-oil  plants  thrives  wherever  the  cottofi-plant  does  well. 
It  seems  to  withstand  slightly  more  cold  than  cotton. 

The  variety  chosen  should  have  the  following  characters  :  — abundant 
yield  of  well-filled  seed  ;  fruit  ripening  as  much  as  possible  at  one  time ;  in 
particular,  moderately  dehiscent  capsules  ;  varieties  the  indehiscent  fruit 
of  which  require  excessive  threshing  and  husking  should  be  rejected,  as 
well  as  those  the  capsules  of  which  open  suddenly  when  ripe,  often  casting 
the  seed  a  distance  of  some  yards. 

[535-586] 


OIL   PLANTS 


RUBBER   plants' 


565 


The  Marseilles  industry,  consulted  in  1917  by  the  Administration  of 
the  South  Algerian  Territories  on  the  varieties  most  suited  to  the  manti- 
facture  of  oil,  replied  that  the  various  samples  of  castor-oil  seed  received  at 
different  times  from  Algeria  were  perfectly  suitable.  As  this  industry  chiefly 
uses  seed  from  India,  mostly  from  Bombay,  the  General  Government  of 
Algeria  obtained  at  Marseilles,  seed  from  Bombay  (of  the  ordinary  small 
castor  oil  plant  =  Ricinus  communis  minor)  for  free  distribution.  Accord- 
ing to  Dr.  Trabut,  this  plant  is  the  one  best  suited  to  the  dry  Algerian 
climate  from  the  point  of  view  of  dehiscence  of  the  capsules. 

The  author  then  discusses  the  systematic  cultivation  of  the  castor-oil 
plant  and  the  planting  of  uncultivated  land  moist  in  summer  (bottom  of 
ravines,  banks  of  canals,  irrigated  gardens  and  oases,  beds  or  banks  of 
"  oueds  ",  ditches,  railway  embankments,  etc.),  and  draws  attention  to  the 
uses  of  the  castor-oil  plant  and  its  by-products.  Finally  the  necessity  for 
establishing  castoi-oil  factories  in  Algeria  is  pointed  out.  " 

527  -  Rubber  in  North  Borneo.  —  T;?<;  Tropical  Agriculturist,  Vol.  XLIX,  No.  -I,  pp.  107- 
200.  Peradeniya,  Ceylon,  October,  1917. 

The  area  planted  with  rubber  at  the  end  of  1916,  according  to  returns 
received  from  managers  of  estates  was  30  910  acres.  Small  holdings  plant- 
ed bj''  Chinese  and  natives  are  not  included  in  these  figures.  The  amount 
of  new  laJhd  planted  during  the  year,  was  only  529  acres.  The  number  of 
trees  in  tapping  at  the  end  of  the  year  was  2  030  150  or  a  little  over  half  the 
total  number  planned,  which  is  returned  at  4049050.  The  area  in  full 
tapping  was  14  720  acres  as  against  9  806  acres  at  the  end  of  the  previous 
year. 

According  to  the  figures  supplied  by  the  Customs  Department  the  ex- 
port in  1916  was  1937.7  tons,  an  increase  of  84.4  per  cent,  on  the  total  of 
1050  tons  shipped  in  1915.  In  January  the  price  of  smoked  sheet  reached 
4s.  2d.  but  dropped  quickly  to  about  3s.  6d.;  it  then  declined  steadily  un- 
til August,  when  it  had  fallen  to  2s.  i  ^t?.,  after  which  it  rose  to  about 
3  s.  od.  in  December. 

The  extension  of  tapping  operations  necessitated  an  increase  in  the 
labour  force  at  most  estates.  At  the  end  of  the  year  the  total  number  of 
coolies  employed  was  12  334,  an  increase  of  2  698  over  last  year's  total. 
Whereas  in  1915  one  coolie  was  sufficient  for  three  acres,  in  1916  the  average 
was  onef  or  2.5  acres.  Of  the  coolies  5  179  were  Chinese  and  4  280  Javanese ; 
2  875  belonged  to  other  races,  all  but  a  few  being  natives  of  North 
Borneo. 

The  rainfall  in  1916  was  heavier  than  in  the  previous  year.  Estates 
on  the  West  Coast  had  an  average  of  165  inches  of  rain  in  199  days,  in  the 
Interior  66  inches  on  202  days,  in  the  Kudat  residency  89  inches  on  176  days, 
in  the  vSandakan  residency  133  inches  on  212  days,  and  in  the  Bast  Coast 
residency  95  inches  on  130  days.  On  no  estate  was  there  a  single  month 
entirely  without  rain. 
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528  -Chemical  and  Biological  Researches  on  Sugar  Beets, in  Bohemia.  —  Urb.w,  g., 

tJber  Alkalieii  in  den  Rtibenpflanzcn.  Zcitschrift  fiir  Zucherindustric  in  Bo hmen,  Year  XI,I, 
Pt.  7,pp.  415-420.  Prague,  1917. — II.  Stenlik,  W.,  tJber  die  Wirkung  von  Rontgens- 
trahlen  auf  die  Keiniung  des  Riibensamens  und  das  Wachstum  der  Zucker-  und  Fut- 
terrflbe.  Ibid.,  pp.  424-427,  2  Fig.  —  III.  Urban,  G.,  tJber  die,  Farbe  des  RObenkrautes 
fruh  Tind  spatreifender  Rttben.  —  Ibid.,  pp.  281-287,  1918.  —  IV.  B.artoS,  W.,^Der 
Einfluss  der  Veredlungauf  den  Wert  der  Riibe  Ibid.,  pp.  299-302. 

I.  —  On  the  Alkalis  in  Beets.  —  Analyses  of  the  leaves  and  roots  of 
75  sugar-beets  gathered  in  mid-August  from  the  same  row  and  derived  from 
the  same  parent  plant ;  the  intention  was  to  study  the  potash  and  soda 
content.  This,  as  with  the  sugar  and  nitrogen  content,  and  other  characters, 
shows  variations  both  for  the  roots  and  the  aerial  part  of  the  plant.  Such 
fluctuations  are  even  found  in  the  progeny  from  a  single  parent-beet.  The 
following  summary  of  the  data  obtained  illustrate  this  point. 


Minimum       Maximum 

Average 

Potash  content  of  roots       

0.135  ?/o 
0,018 

1-35 

5.88 

0.301  % 
0.150 
3-13 
12.33 

0.218   % 
0.0508 
2.14 
.   7-54 

Soda              »          »        «       

Potash  content  ot  leaves  (calculated  as  dry  matter)    . 
Soda           n         »         »       (         i>           »      »           »     )    . 

— *, . 

It  was  found  that  the  corresponding  beets  were  poorer  in  sugar  as  the 
soda  content  of  the  roots  and,_  consequently,  that  of  t^  whole  plant,  was 
higher  in  relation  to  the  potash  ;  but  this  relation,  found  in  the  average  of 
an  important  series  of  analyses  of  beets,  is  not  always  present  in  the  case 
of  a  single  beet. 

II.  —  Action  op  Radium  on  Beet  Seed.  —  The  seeds  of  cereals, 
leguminous  plants  and  beets  were  treated  with  Rontgen  rays  at  the  Beet 
Seed  Selection  Station  at  Samcic  near  Dobrovic.  Both  for  sugar  beet  and 
mangold  seeds  treated  by  Rontgen  rays,  nothing  special  was  noted  when 
they  had  germinated  ;  but  later  on,  when  the  first  leaves  were  formed,  the 
young  plants  obtained  from  seeds  exposed  for  T-2-3  minutes  to  Rontgen 
rays,  clearly  showed  a  difierence  in  development  in  comparison  with  the 
plants  obtained  from-untreated  seeds.  This  difference  in  development  was 
maintained  in  the  following  stages  :  young  plants  exposed  to  the  rays  for 
2  minutes  developed  better,  while  those  exposed  for  7  minutes  showed 
signs  of  atrophy. 

In  short,  moderate  action  of  Rontgen  rays  on  beet  seed  has  a  favourable 
effect  on  the  growth  of  the  plant  ;  but  more  intense  action  is  harmful.  It 
still  remains  to  be  ascertained  whether  the  rapid  growth  of  the  young  beet 
plants,  caused  b)^  a  moderate  action  of  the  rays,  does  not  result,  b}^  re- 
action, in  fatigue  and  weakness  during  the  ultimate  phases  of  vegetative 
growth.     Two  minutes  was  found  to  be  the  best  exposure  for  mangolds. 

III.  —  Colour  of  Beet  Foliage.  — The  more  or  less  intciise  colour  of 
beet  leaves  depends  on  the  degree  of  maturit}^  and  the  content  in  food  ma- 
terial, depending  in  turn  on  the  nature  of  the  manuring  and  on  the  soil 
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moisture  ;  again,  the  colour  shade  of  the  foliage  is  a  type  character  of  the 
different  varieties  of  beet. 

It  appears  to  result  from  a  series  of  observations  and  determinations 
carried  out  over  several  years  on  2  descendants  of  sugar  beets,  one  with 
light-coloured  leaves,  the  other  with  dark  leaves,  the  other  conditions  (soil, 
manuring,  etc.)  remaining  the  same,  that  a  dark  green  leaf  contains  more 
nitrogen  than  a  light  green  leaf,  so  that  there  would  be  a  direct  relation  be- 
tween the  colour  of  the  leaves  and  the  corresponding  nitrogen  content.  On 
the  other  hand,  light -coloured  foliage  does  not  always  indicate  early  ma- 
turity or  a  high  sugar  content  in  the  roots  ;  there  may  be  beets  wdth  light 
coloured  leaves  that  are  early  and  richer  in  sugar,  but  the  contrary  may  also 
happen..  In  experiments  lasting  2  years,  the  progeny  with  dark  leaves 
yielded  better  and  produced  more  sugar  than  the  light -leaved  ones  ;  they 
form  sugar  very  rapidly  in  late  autumn. 

In  I  year  experiments,  analysis  showed  that  the  darkest  leaves  con- 
tained more  potash  and  less  soda,  but  this  observation,  based  on  one  case 
only,  can  not  be  applied  generally.  It  seems  rather  that  there  is  a  certain 
relation  between  the  highest  potash  content  of  the  leaves  and  the  greatest 
sugar  content  of  the  roots.  Both  in  beets  with  light  coloured  foliage  and 
those  with  dark  leaves,  the  potash  rapidly  increases  in  the  loaves,  while  the 
soda  content  decreases  as  the  beets  mature. 

IV.  —  INFI.UENCE  OF  SELECTION  ON  THE  VAIvUE  OF  BEETS.  —  The 
analytical  data  collected  each  year  by  the  various  Czech  Sugar  Associa- 
tions give  an  idea  of  the  averages  for  20  years  as  regards  Bohemia  :  — 


Sugar 
Content 

Weight  per  beet,  in  gm 

Percentage 

Periods 

Root 

Sugar 

Foliage 

of  foliage 
in  relation 
to  the  root 

1897-190I  

I 902-1906  

1907-191 1 •. 

1912-1916  

14.88  % 
16.4      » 
16.8      » 
1 7.6      » 

354 
355 
374 
467 

52 
58 

63 

82 

244                  69% 

239        ;                67     » 
268                       72     » 
332     .                 82     » 

These  figures  clearly  show  the  influence  of  selecting  beets  on  the  value 
of  their  yield.     It  may  be  said,  it  is  true,  that  the  higher  yield  of  the  modern 
beet  varieties  is  due  to  better  cultivation  and  heavier  applications  of  manure 
and  fertilizer ;  but  that  does  not  weaken  the  influence  of  selection  on  the 
j  increased  yield  ;  in  fact,  the  new  high-yielding  varieties  allow  of  heavy 
manuring,  especially  nitrogenous,  which  could  not  have  been  used  previously 
}  because  the  commercial  value  of  the  beets  would  have  so  been  affected  that 
I  the  extraction  of  the  sugar  would   not   have   been  sufficiently  profitable. 
The  present  varieties,  owing  to  their  higher  yield,  not  only  allow  of  heavier 
manuring,  but  even  require  it  their  yielding  powers  are  to  be  fully  utilised. 
It  should  be  noted  that  the  increased  yield  of  the  various  sugar  beet 
varieties  is  accompanied,  both   absolutely  as  well  as   relatively,  b}^  an  in- 
crease in  the  quantity  of  foliage  produced  ;  as  the  dry  matter  content  has 
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also  increased  and  as  it  is  well  known  that  beet  leaves  make  excellent  fod- 
der, the  new  beet  varieties  have  the  advantage  of  producing  a  better 
quality  and  greater  quantity  of  fodder  than  the  old  ones. 

The  lack  of  terms  of  comparison  and  the  influence  of  meteorological 
factors  may  nullify  these  conclusions,  but  the  mass  of  data,  the  extent  of 
the  determinations  and  the  long  period  of  years  compensate  the  disturbing 
influence  of  these  factors  so  as  so  show  ap  still  more  the  effect  of  selection. 

529  -  Experiments  on  the  Catalytic  Fertilisation  of  Seed  Sugar  Beets  with  Manganese 

Sulphate  in  Austria.  —  GreiseneGGer,  J.  K.  (Mitteilung  der  Chcmisch-technischen 
Versuchs-Station  des  Zentralvereines  fur  die  Riibenzucker- Industrie),  in  Oesterreischisch- 
Un'^arische  Zeitschrift  fiir  Zilckerindustrie  und  Landwirtschaff,  Year  XLVI,  Ph  1-2, 
pp.  13-21.   Vienna,  1917.  » 

In  view  of  the  importance  and  uncertainty  of  the  influence  of  mangan- 
ese on  plants,  especially  sugar  beets,  the  author  undertook  an  investiga- 
tion not  onh^  into  beets  grown  for  fodder  (i),  but  also  into  second  year  seed 
beets. 

To  15  pots  containing  sand  and  peat  were  added  24  litres  of  Knop's 
nutritive  solution  and  manganese  in  the  form  of  sulphate  in  amounts  equi- 
valent to  22.3  lb.  per  acre  to  5  pots  and  four  times  the  quantity  to  5  others ; 
the  remaining  5  pots  were  used  as  controls. 

Although  the  smaller  quantity  had  no  obvious  effect  on  the  seed  yield 
it  had  a  reflex  action  in  that  it  increased  slightly  the  sugar  content  of  the 
beets  obtained  from  the  seeds.  The  larger  quantity  of  manganese  markedly 
increased  the  production  of  seeds,  but  the  beets  obtained  from  them  weighed 
less  and  contained  less  sugar. 

In  using  manganese  fertiliser  a  deceptive  amount  must  not  be  applied. 
Many  further  experiments  are  necessary  to  determine  if  the  limit  is  the 
same  for  all  seasons  and  all  varieties  of  beets. 

530  -  Cacao  in  the  Dominican  Republic.  —  Mc  I,ean,  a.,  in  Commerce  Reports,  No.  283, 
pp.  S76-877.  Washington,  D.  C,  1917. 

Cacao  is,  after  sugar,  the  leading  export  of  the  Dominican  Republic. 
The  Spaniards  introduced  cacao  in  the  Dominican  Republic  from  Vene- 
zuela in  the  'early  part  of  the  i8th  century,  but  it  is  only  within  the  past 
25  years  that  the  tree  has  been  cultivated  extensively.  The  Provinces  of 
La  Vega,  Samana,  Espaillat,  and  Pacificador,  in  the  northeastern  section  of 
the  island,  lead  in  the  production  of  cacao  in  the  Dominican  Republic,  but 
no  .statistics  are  available  as  to  the  total  area  planted. 

Native  methods  of  cultivating  and  preparing  cacao  for  market  are 
primitive  and  unsatisfactory.  Almost  all  of  the  cacao  is  grown  on  small 
farm.-s,  and  there  are  few  large  and  scientifically  managed  plantations. 
These  farms  are  mainly  owned  by  Dominicans  and  are  cultivated  by  la- 
bourers of  the  same  nationality.  P'arm  labourers  receive  from  50  to  60  cents 
a  day,  with  a  small  shack  and  a  patch  of  land  to  cultivate  for  themselves. 
There  is  no  agricultural  school  nor  experiment  farm  in  the  Dominican  Repub- 


fi)  See  R.    1916,  No.   52.  [Ed.) 
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lie,  although  both  are  badly  needed  in  order  to  teach  the  people  how  to 
obtain  the  best  results  from  their  lands  through  the  use  of  modern  and 
scientific  methods  of  cultivation. 

The  cost  of  land  suitable  for  the  cultivation  of  cacao  in  this  Republic 
varies  greatly,  depending  largely  on  its  fertility  and  accessibility.  The  rich, 
black,  alluvial  lands  in  the  humid  and  well-watered  regions  within  easy  reach 
of  the  Samana  &  Santiago  Railroad  and  Samana  Bay  are  considered  the 
most  desirable.  Such  lands  are  held  at  $  60  to  $  75  an  acre  uncleared  and 
from  $  75  to  I  90  cleared,  the  eo.st  of  clearing  being  from  $  12  to  $  18  an 
acre.  The  value  of  the  lumber  on  the  lands,  which  sometimes  includes  ce- 
dar and  mahogany,  would  more  than  pay  for  the  clearing  but  it  is  burned 
for  lack  of  sawmills  and  means  of  transportation.  Lands  with  bearing- 
cacao  trees  are  valued  at  $  120  to  $  150  an  acre,  with  a  rising  tendency. 

The  cacao  seeds  in  this  island  are  planted  directly  in  their  permanent 
place  in  the  field  and  not  in  nurseries  as  in  some  other  countries.  The  seeds 
are  planted  in  October  to  take  advantage  of  the  winter  rains.  Several 
seeds  ar©.  usually  planted  together  and  when  the  seedlings  are  a  year  old 
the  strongest  are  left  to  mature  and  the  weakest  destroj^ed.  As  a  rule  about 
175  trees  to  the  acre  are  left. 

The  variety  of  cacao  planted  most  frequently  in  this  Republic  is  known 
as  "  calabacillo  ",  which  bears  small  yellow  pods  with  flat  beans.  The  va- 
rieties known  as  "  forastero  "  and  "  criollo  "  are  also  planted,  but  to  a  much 
less  extent  than  the  "  calabacillo  '. 

While  the  small  plants  are  growing  corn,  yucca,  bananas  and  plantains 
are  planted  between  them,  primarily  for  shade,  but  also  to  afford  some  re- 
turns while  the  cacao  is  maturing.  As  the  cacao  trees  grow  larger  amapola 
trees  are  planted  to  give  them  shade.  The  ground  between  the  cacao  trees 
in  cleaned  with  hoes  and  machetes,  as  ploughs  are  rarely  used  in  the  Domini- 
can Republic.  No  windbreaks  are  used  to  protect  the  growing  plants,  nor 
is  there  any  system  of  drainage  on  the  plantations.  As  the  lands  on  the 
island  are  very  rich,  the  Dominicans  have  not  as  j^et  begun  to  use  fertili- 
sers. 

The  cacao  trees  begin  to  bear  the  fourth  or  fifth  year,  when  they  yield 
from  one-half  to  i  %  lb.  From  about  the  seventh  until  the  twenty-fifth 
year  they  are  at  their  best,  yielding  as  high  as  3  ^  to  4  lb.  per  tree  on  the 
most  fertile  lands.  Cacao  trees  have  been  known  to  live  for  more  than  100 
years,  but  they  seldom  bear  after  the  sixtieth  year.  The  trees  are  pruned 
every  year,  usually  after  the  harvest. 

The  aphis  and  a  number  of  other  insects  attack  the  cacao  trees.  It  is 
said  that  these  pests  may  be  exterminated  by  merely  spraying  the  trees 
with  a  solution  containing  refined  petroleum,  yet  growers  rarely  make  any 
attempt  to  get  rid  of  them. 

Cacao  is  usually  transported  from  the  farms  to  the  towns  on  mule  or 
horse  back,  as  the  roads  are  as  yet  impassable  for  carts  and  wagons.  The 
principal  towns  in  the  cacao  growing  region  —  Moca,  Salcedo,  La  Vega, 
and  San  Francisco  de  Macoris  —  are  connected  by  railroad  with  the  port  of 
Sanchez,  whence  steamers  sail  fortnightly  for  New  York.     Cacao  in  this 
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market  is  usually  packed  in  jute  sacks,  weighing  65  kg.  net  and  66  kg, 
gross.  Prior  to  the  war  the  freight  was  45  cents  per  100  pounds  from  vSanchez 
to  New  York,  although  at  present  it  is  exactly  double  that  figure. 

In  the  past  five  years  cacao  has  been  shipped  from  the  Dominican  Re- 
blic  as  follows. 

Cacao  exported  from  the  Dominican  Republic,  1912-1915. 

Year  Kg.  | 

1912 20832602  4248724 

1913- 19470827  4  119  955 

1914- 20744517  3896489 

1915 20223023  4863754 

1916. 21053305  5958659 

In  1916,  22  249  540  kg.  of  cacao  were  shipped  into  the  port  of  New 
York  from  the  Dominican  Republic.  That  was  a  greater  quantity  than 
from  any  other  country.  The  next  largest  importations  of  cacao  at  New 
York  during  1916  were  20  266  313  kg.  from  Ecuador,  15  895  710  kg. 
from  Trinidad,  and  14  471  783  kg.  from  Brazil. 

Cacao  from  the  Republic  is  known  as  "  vSanchez  "  on  the  world  mar- 
kets. The  cacao  is  bought  up  from  the  growers  by  the  local  exporters, 
who  make  them  advances  on  their  crops.  The  exporters  usually  ship  their 
cacao  to  New  York  commission  houses  on  consignment. 

Despite  the  fact  that  it  is  one  of  the  great  cacao  producing  countries 
of  the  world,  little  or  no  chocolate  or  confectionery  is  manufactured  in 
the  Dominican  Republic  ;  practically  all  that  is  consumed  is  imported. 

531  -  Hop-Growing  in  Galicia,  Spain. —  I.  Robredo,  L.  H.,  in  El  Progreso  agHcola  y 
pecuario,  Year  XXIII,  No.  1036,  pp.  506-507.  Madrid,  November  22,  1917;  II.  £^  Culti- 
vador  Moderno,  Year  VII,  No.  2,  pp.  11-12,  3  Figs.  Barcelona,  February,  1918. 

At  the  present  time  there  are  in  Spain-  about  20  breweries  using,  on  an 
average,  196  ^  cwt.  of  hops  annually.  The  price  of  hops  varies  greatly  in 
Spain,  in  1912,  the  average  price  was  4s.  4^  per  pound  ;  in  1916,  American 
hops  fetched  is.  3^.  per  pound,  and  German  hops,  is.  9  34  ^-  P^^  pound  at 
the  breweries.  The  hops  used  by  the  author  at  the  Agricultural  Station 
of  Corunna  in  1917  cost  is.  11  14^.  per  pound. 

As  hops  grow  wild  in  Galicia,  the  author  introduced  from  England,  in 
1915,  the  varieties  Golding,  "  dorado  de  Inglaterra  ",  white,  and  green,  and 
cultivated  them  at  the  Corunna  Station.  The  deep,  sandy  soil,  rich  in 
humus,  was  given  16  tons  of  manure  per  acre,  and  was  ploughed  to  a 
depth  of  16  in.  Cuttings  were  planted  about  5  14  feet  apart  in  squares.  At- 
the  beginning  of  JMay  the  scarifier  was  used  once,  and  the  land  twice  hoed 
lightty.  The  harvest  was  in  mid-September.  The  hops  were  dried  in  the  kiln 
on  frames  one  above  the  other,  w!th  a  distance  of  about  8  inches  between 
each  one.  At  the  end  of  October  the  plants  were  cut  down  to  about 
12  inches  above  the  ground.  The  highest  jaeldiu  1916  was  obtained  from  the 
variety  "  dorado  de  Inglaterra  ",  which  gave  28.61  cwt.  per  acre  of  green 
fruit,  corresponding  to  9.16  cwt.  of  dried  fruit.     This  is  an  excellent  result, 
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especially  considering  that  it  was  obtained  in  the  .second  year  of  cultiva- 
tion, that  is  to  say,  before  the  plants  had  attained  their  maximum  yield. 
The  quality  was  excellent.  The  cost  of  cultivation  amounted  to  £  2.17.9 
per  acre. 

532  -  Results  Obtained  in  Italy  from  the  Sowing  of  Wild-Fig  Seed,  —  i^ongo,  b.,  in  fruit 

Atti  della  Reale  Accademia  dei  Lincei ;  Series  V,  Rendiconti,  Vol.  XXVII,  Pt.  i,  ist.  Half-  Orowino 

year,  pp.  53-57.     Rome,  January    6,  191 8. 

M.  Cavolini,  M.  Gasparrini,  and  the  author  in  Italy,  andM.  LeclerC 
DU  Sablon  in  France,  have  shown  that  Ficus  Carica,  both  when  wild  and 
when  cultivated,  occurs  in  two  forms  —  the  ordinary  fig  and  wild-fig.  It  has 
also  been  shown  experimentally,  first  by  M.  Gasparrini,  then  by  M. 
Trabut'  that  if  the  fig  [i.  e.,  the  small  fruit  of  the  second  figs)  is  sown,  the 
ordinary  and  the  wild-fig  are  obtained.  It  remained  to  show  what  would  be 
obtained  by  sowing  the  few  small  fruits  found  between  the  galls  of  the  second 
figs  of  the  wild-fig  tree.  In  1912,  the  author  sowed  both  wild  and  cultivated 
wild-fig  seed  ;  the  plants  obtained  began  to  bear  fruit  in  1917,  and  proved  to 
be  partly  ordinary  figs,  partly  wild-figs.  The  seed  of  wild-fig,  like  those 
of  the  ordinary  fig,  thus  gave  both  types  of  plant. 

I  533  -  The  Native  Bananas  of  the  Hawaiian  Islands.  —  MacCaughey,  vaughan  (Col- 
lege of  Hawaii,  Honolulu),  in  7'A«  Plant  World,  Vol.  XXI,  No.  i,  pp.  i-i:.  Baltimore, 
January,  191S. 

As  amongst  all  the  Polynesian  peoples,  the  banana  was  an  important 
article  of  food  amongst  the  ancient  Hawaiians,  and  all  explorers  mention 
its  abundance  round  the  settlements.  This  profusion  was  doubtless  due 
to  the  ease  with  which  the  plant  is  propagated,  the  little  attention  needed 
to  cultivate  it,  its  great  productivity,  perennial  character,  and  its  nutritious 
and  palatable  fruit.  The  decrease  in  the  native  population  lowered  the 
value  of  the  banana  as  a  food.  As  its  cultivation  gradually  increased  again, 
foreign  varieties  (chiefl}''  the  Chinese  variety)  were  imported  from  time  to 
time  and  superseded  the  native  varieties  both  in  the  plantations  and  on  the 
market.     Among  the  imported  foreign  varieties  are  :  — 

Mtisa  Cavendiskii,  a  Chinese  banana  introduced  from  Tahiti  about  1855  ;  it  is  the  most 
important  and  widely-grown  commercial  variety  and  there  are  extensive  plantations  of  it  ^ 

l  I  round  Honolulu  ;  the  local  consumption  is  large  and  considerable  quantities  are  exported  to 
!  (California;  owing  to  its   dwarf   size  and   deep  roots  it  suffers  less   from   storms  than   the 

i  I  taller  varieties. 

f 

\         Musa  Fehi,  also  imported  from  Tahi  ti  ;  the  stem  of  the  bunch  is  erect  instead  of  hanging 
'  -pendant  as  is  the  case  with  most  bananas  ;  the  fruit  is  of  fair  quality  when  cooked. 

!  The  Braz  lian  banana  was  also  imported  from  Tahiti  about  1855  ;  it  reaches  a  height  of   " 

I  (from   26  to  35    feet;   it  is   lirm-rooted  and  is   often  used  as  a  windbreak  for  more  fragile 
■■  [varieties;  the  fruit  is  of  excellent  flavour,  slightly  acid. 

I         Other  foreign  varieties  are  Bluefields,  Ice  Cream,  Apple,  l<ady  Finger  and  Abaca,  or  Ma- 

'nila  hemp  [Musa  texHlis). 

The  cultivation  of  the  native  varieties  is  beginning  to  develop  in  all 
the  plantations.  All  the  native  varieties,  of  which  the  author  describes  22, 
are  derived  from  Musa  sapientuni.    They  may  be  divided  into  three  groups, 
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each  belonging  to  one  of  three  dominant  types,  known  locally  as  Maoli, 
Iho-lena  and  Po-po-ulu. 

All  the  native  varieties  are  seedless  and  could  only  have  been  introduced 
into  the  islands  by  human  agencj^ ;  the  roots  and  "suckers"  are  quickly 
killed  by  sea-water,  and  could,  therefore,  not  have  been  carried  by  ocean 
currents  as  is  the  case  with  many  seeds  with  impervious  tegument.  The 
banana,  with  other  plants  and  animals  must  have  been  imported  by  the 
Hawaiians  when  they  immigrated.  The  first  villages  were  along  the  coast, 
and  the  primitive  agriculture  of  the  native  naturally  developed  in  the  near 
valleys  and  lowlands  rather  than  in  the  mountainous  districts  of  the  interior. 
However,  as  the  rainfall  in  the  plains  was  not  sufficient  to  satisfy  the 
requirements  of  the  plant,  which  needs  much  moisture,  the  banana  planta- 
tions gradually  spread  along  the  wet  upper  valleys,  where  the  plant  was  also 
sheltered  from  the  strong  winds,  and  the  inland  rain-forests.  The  banana 
does  not  suffer  from  shade,  and  coolness  does  not  seriously  retard  the  ripen- 
ing of  the  fruits. 

It  thus  happened  that  most  of  the  groves  were  at  some  distance,  oft- 
en several  miles,  from  the  villages.  The  plants  propagated  spontaneously, 
and  when  the  native  population  declined,  formed  practically  wild  groves, 
wild  in  the  sense  that  they  have  escaped  from  cultivation,  but  they  are  not 
indigenous. 

Banana  groves  are  sometimes  found  at  heights  of  3  500  to  4  500  feet. 
The  plants  are  usually  dwarfed  and  produce  little,  and  the  fruit  rarely 
ripens,  being  eaten  by  rats  before  it  reaches  maturity,  which  is  considerably 
retarded  by  the  cold. 

The  banana  trunk  may  reach  a  diameter  of  3  or  4  feet.  It  emits 
numerous  shoots  by  which  the  plant  may  be  indefinitely  propagated.  The 
plants  are  easily  uprooted,  and,  in  rainy  districts,  are  often  torn  up  by 
mountain  streams  which  carry  them  some  distance  till  they  lodge  in  a 
suitable  crevasse,  where  they  root  take  and  sprout  again. 

All  these  varieties  are,  therefore,  easily  transplanted,  and  many  priv- 
ate groves  in  Honolulu  contain  plants  collected  from  the  mountain  dis- 
tricts of  the  interior  and  from  the  other  islands.  For  transplanting  a  suck- 
er or  offshoot  2  or  3  feet  tall  is  generally  taken.  This  is  carefully  separated 
from  the  parent  plant  so  as  not  to  injure  its  base,  and  planted  in  mellow 
soil  with  about  half  of  the  shoot  underground.  It  grows  rapidly  and  bears 
fruit  10  or  15  months  later.  The  ancient  natives  used  the  fibre  from  the 
leaf-sheaths  as  a  textile,  but  since  the  introduction  of  cheap  cotton  thread 
its  use  has  gradually  died  out.  The  tissues  of  the  plant  contain  a  watery 
latex  which  turns  dark  brown  or  black  when  exposed  to  the  air,  and  was 
used  by  the  Hawaiians  to  stain  their  household  utensils,  gourds,  etc. 

Many  of  the  native  varieties  are  only  edible  after  having  been  cooked  ; 
these  are  known  as  "  cooking  bananas  ".  Heat  changes  the  starches  into 
sugars  and  the  flesh  of  the  fruit  is  saturated  with  a  delicious  sugary  syrup. 
The  cooking  bananas  are  also  largely  used  by  the  white  settlers ;  they  fetch 
a  good  price  and  their  popularity  is  bound  to  increase  as  their  food  value 
becomes  better  known. 
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The  native  Hawaiian  banana  has,  then,  re-won  its  position  as  a  food. 
The  author  believes  the  best  varieties  will  be  put  on  the  market  in  increasing 
numbers  and  will  finally  become  one  of  the  most  important  exports  of  the 
Pacific  Islands.  There  is  no  reason  why  it  should  not  become  an  important 
food  in  America  with  a  commercial  development  similar  to  that  of 
canned   pineapple. 

534  -  The  Mango  in  Porto  Rico.  —  Kinman,  C.  p.,   in  Porfo  Rico  Agricultural  Experiment 
Station,  Bi'.llctin  No.  21,  pp.  3  j,  ::  Tables  +  XI  Figs.  Washington,  1918. 

These  observations  are  drawn  from  the  work  of  several  years  during 
which  trees  of  man)^  varieties  have  been  imported,  propagated  and  in  some 
cases  brought  into  satisfactory  production. 

The  common  mango  of  Porto  Rico,  which  is  one  of  the  most  important 
fruits  of  the  island,  is  not  cultivated  but  grows  wild  in  all  localities.  Supe- 
rior varieties  lately  imported  have  proved  satisfactory  and  should  be 
planted  extensively  for  market  and  home  use. 

Mango  trees  are  adapted  to  a  wide  range  of  soil  types  and  will  grow 
satisfactorily  in  practically  all  Poito  Rican  soils,  provided  there  is  a  good 
subdrainage. 

While  the  climate  throughout  the  island  is  suitable  for  the  growth  of 
mango  trees,  in  some  localities,  notably  through  the  interior  and  along 
the  northern  slopes,  rains  are  sometimes  too  frequent  during  the  blossoming 
season  to  permit  the  setting  of  a  good  crop  of  fruit.  Along  the  western 
and  northern  lowlands  rainfall  is  light  during  the  blossoming  season  and 
good  crops  are  almost  invariably  secured. 

As  the  prevailing  winds  and  morning  sun  seem  to  be  very  beneficial, 
both  for  growth  of  trees  and  setting  of  fruit,  open,  exposed  sites  should 
be  selected  for  the  mango  orchard. 

Inarching  and  bark  grafting  are  satisfactory  both  for  use  in  the  nurs- 
ery and  for  topworking  large  trees. 

I^arge  seeds  which  produce  only  one  plant  are  most  satisfactory  foi 
stocks.  The  East  Indian  varieties  produce  larger  and  more  thrifty  plants, 
as  a  rule,  than  the  native  kinds.  Both  nursery  and  other  mango  trees  may 
be  transplanted  successful!}^  if  they  are  not  making  a  new  growth  and  rain- 
fall is  plentiful. 

The  present  confusion  in  the  classification  of  types  of  mangoes,  as  well 
as  the  great  variation  in  growth  and  productiveness  of  trees,  and  quality 
of  fruit,  necessitates  a  thorough  study  of  varieties  before  a  mango  orchard 
can  be  successfully  planted  in  Porto  Rico. 

Among  a  number  of  imported  varieties  that  have  fruited  there,  the  most 
productive  of  the  thrifty  kinds  with  fruits  of  high  quality  are  Cambodiana 
Totafari,  Amini,  Bennett,  and  Paheri.  Cambodiana  and  Paheri  are 
probably  better  suited  to  home  than  to  commercial  use. 

The  trees  of  the  few  varieties  from  Martinique,  Trinidad,  and  South 
America  thus  far  tested  lack  vigour,  while  the  fruits  are  either  inferior  in 
quality  or  too  small  to  be  promising  for  general  planting.  As  regards  size, 
flavour,  fibre  content,  and  keeping  quality,  the  wild  Porto  Rican  mangoes 
are  less  desirable  that  many  imported  kinds. 
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In  harvesting  mangoes  that  have  not  softened  on  the  tree,  a  stem 
longer  than  the  fruit  stalk  should  be  left  to  prevent  the  juice  from  the  base 
of  the  fruit  from  escaping  through  the  fruit  stalk  and  leaving  passages  for 
the  entrance  of  infection. 

Fruits  in  orange  wrapping  paper  did  not  ripen  or  decay  so  quickly  as 
those  wrapped  in  oil  paper,  newspaper,  or  coconut  fibre,  or  those  left  in  the 
open  air.  Fruits  packed  in  coconut  fibre  ripened  earliest.  East  Indian 
varieties  showed  much  better  keeping  qualities  than  the  native  kinds. 

The  mango  is  one  of  the  most  satisfactory  ornamental  trees  for  Porto 
Rico,  as  variations  in  habit  of  growth  and  colour  of  foliage  make  it  possible 
to  select  from  varieties  producing  fruit  of  high  quality  those  which  best 
carry  out  a  particular  scheme  of  landscape  gardening. 

VINE  535  -  Direct  Bearers:  I.  In  the  Department  of  the  Isere;  II.  In  the  Department  o 

GROWING  the  Loire  (France).  —  I.  Caille,  L,.  anl  'RovGier,!^.,  hi  the  Revue  dcViticultuie,  Year 

XXV,  Vol.  XI;VIII,  No.  1239.     Paris,  March  28,  1918.  —  II.  Bl.-Vncard,  Ibid  ,  Nc.   1210, 
pp.  21S-221.  April  4,  1018. 

I.  —  In  a  report  on  his  experimental  field  of  dii^ect  bearers,  M.  Caille, 
Professor  of  Agriculture  at  Vienne,  Isere,  states  that  the  vines  best  suited 
to  that  district  are  :    — 

a)  Vines  with  coloured  grapes :  —  Gaillard  No.  2  for  earliness  and  Sei- 
bel  41,  47,  1000,  1020,  2007,  Couderc  106-46  for  satisfactory  ripening. 

b)  Vines  with  white  grapes  :  • —  Castel  1028,  Couderc  272-60,  Seibel 
880,  Bertille  Seyve  45(^ 

To  these  might  perhaps  be  added  Prof.  C.  221,  which  is  very  strong  and 
ripens  somewhat  late  ;  it  should  be  pruned  long.  Without  Prof.  C.  221,  this 
makes  ii  varieties  of  obviously  varying  value.  As  a  rule  they  all  yield  re- 
gularly and  are  worth  testing.  They  are,  however,  not  all  equally  fertile  ; 
Castel  1028,  Seibel  2007  and  1020,  and  Couderc  106-46  appear  to  give  the 
best  crops.  At  the  Vienne  experiment  field  two  applications  of  neutral 
sub-acetate  of  copper  are  given,  one  before  flowering  and  the  other  im- 
mediately after. 

To  this  information  Mr.  RouGiER,  Director  of  the  Agricultural  Service 
of  the  Isere,  adds  a  few  remarks  applying  more  especially  to  the  south  and 
east  of  the  department.  In  places  where  French  vines  are  exposed  to  frost 
in  winter  the  use  of  winter  frost -resistant  hybrid  direct  bearers  is  essential. 
Among  such  hybrids  are  Seibel  Nos.  I,  28,  156,  100,  Gaillard  157  (white) 
and  2  (red),  and  Couderc  4401.  The  last  is  more  especially  suited  to  the 
clay  soils  of  the  plains. 

II.  —  The  author  (Agricultural  Engineer,  Director  of  the  Agricultural 
Service  of  the  Doire)  mentions  the  hybrids  which  would  probably  prove 
of  value  in  the  Department  of  the  lyoire.  As  a  rule  these  are  early  plants 
or  those  of  the  first  period,  though  in  the  warm  districts  of  the  Loire  some 
later  varieties  could  be  grown.  These  plants,  moreover,  give  produce  free 
from  foxy  taint. 

A)  RiPARiA  HYBRIDS.  —  The  fruit  of  some  of  them  is  large,  and  their 
wine  is  generally  good.  The  bunches  are  high  on  the  branches,  thus  requir- 
ing the  use  of  wire  or  props.     They  are  resistant  to  phylloxera  (Riparia 
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influence),  very  vigorous  and  develop  their  branches  with  great  rapidity. 
Flowering  is  very  rapid  thus  protecting  them  against  vine  moths  and  non- 
setting, 

Black.  —  Couderc  No.  i  or  Pinaud-Couderc,  633  H.,  Oberlin  595,  604 
and  605. 

B)  RuPEvSTRiS  HYBRIDS.  —  The  most  widely  used  are  Rupestris,  Lince- 
cumii,  Vinifera.  They  are  generally  productive  and  give  good  wine.  They 
are  very  resistant  to  mildew.  The  bunches  are  borne  low  on  the  branches. 
They  may  be  pruned  low  or  spur  pruned  without  props,  nevertheless  it 
is  always  preferable  to  put  in  stakes. 

Black.  —  Couderc  7,  8,  7106,  7120,  4401  (the  L.  Buffet  selection  of 
which  has  very  large  fruit)  ;  Seibel  1000,  2859,  4643. 

White.  —  Couderc  117-3,  272-60  ;  Seibel  880,  4681. 

C)  Complex  hybrids.  —  Black.  —  Bertille-Seyve  872,  822. 

White.  —  Bertille-Seyve  450  ;  Noah  (B.  S.  450  is  a  Noah  crossed  with 
Seibel  2003). 

D)  Other  hybrids.  —  Gaillard  2  (black),  157  (white)  ;  Fournie 
(Riparia-Rupestris-blue  Portugais),  Poirier  19637.  * 

536  -  The  Red  Spruce  :  Its  Growth  and  Management  in  the  United  States.  —  Murphy,  forestry 

E-  S.,  ill  the  U.  S.  Department  of  Agriculture,  Bulletin  No.  54J,,  p.  100  4"  l^lates  I-VII. 
Washington,  October  31,  19 17. 

Red  spruce  {Picea  ruhens  Sarg.)  is  one  of  the  most  important  woods  of 
the  north-east  of  the  United  States,  where  it  is  found  in  pure  or  nearly  pure 
stands.  It  is  used  more  than  any  other  wood  in  the  manufacture  of  paper  and 
supplies  a  large  amount  of  lumber  and  other  material.  Of  the  116  500  mil- 
lion feet  board  measure  of  standing  spruce  timber  in  the  United  States 
(4  %  of  the  total  timber),  48.3  %  is  composed  of  red  spruce,  30.3  %  of  the 
Rocky  Mountain  or  Engelmann  spruce,  and  21.4  %  of  the  Sitka  spruce. 
These  figures  concern  the  districts  where  this  timber  is  cf  commercial  im- 
portance; white  spruce,  black  spruce,  Colorado  blue  spruce  and  P.  Brewer- 
iana  Watts  occur  also. 

The  most  important  by-products  of  red  spruce  are  the  resin,  used  as 
chewing  gum,  and  the  extract  from  the  tender  tips  of  the  branches  which 
forms  the  basis  of  spruce  beer,  a  non-alcoholic  beverage,  formerly  very 
popular,  especially  amongst  sailors,  who  considered  it  to  be  a  preventative 
against  scurvy.  On  account  of  its  lightness,  strength,  reliability  and 
freedom  from  hidden  defects,  spruce  wood  has  recently  come  into  general 
use  in  the  manufacture  of  aeroplanes. 

Many  methods  of  management  have  been  adopted  by  the  large  timber 
and  paper  manufacturing  companies,  who  use  spruce  wood  more  largely 
than  any  other  wood.  The  bulletin  under  review  attempts  to  determine 
the  methods  most  suited  to  various  conditions.  It  is  estimated  that,  under 
average  natural  and  uniform  conditions,  50  to  60  years  are  necessary  for 
the  maxinmm  production  of  wood  used  for  paper  pulp ;  if  judicious  thinning 
is  carried  out  this  period  may  be  shortened  by  5  to  10  years.  For'  timber 
production  100  to  120  years  either  in  virgin  or  selection  forests  are 
required. 
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The  bulletin  ends  with  an  appendix  containing  many  volume  and 
measurement  tables. 

537  -  Forest  Yield  of  Public  Land  in  Spain  (i).  —  Bernard  F.,  in  Real  Sodedad  Espanola 
delos  Aminos  del  Arhnl,  Boletin  Oficia!  de  la  Sociedad,  Year  VII,  Nn.  72,  pp.  1-2.  Madrid^ 
1917.- 

According  to  the  data  obtained  for  the  year  19x3-1914,  the  forests 
declared  of  public  utility,  which  depend  on  the  Ministry  of  the  "  Fomento  ", 
cover  in  Spain  and  the  neighbouring  islands  an  area  of  11  886  349  acres, 
29  888  acres  less  than  in  the  year  1912-1913  due  to  a  rectification  of  the  boun- 
daries. These  figures  include  609379  acres  (i.  e.,  a  little  more  than  5  %) 
belonging  to  the  State,  11  261  746  acres  belonging  to  communes,  and  15224 
acres  belonging  to  other  public  bodies. 

Of  the  total  area,  i  020  304  acres  {i.  e.,  8  %  of  the  acreage  of  public 
forests)  are  being  divided  up  for  cutting  and  288  891  acres  of  mountain 
land  are  being  regenerated  and  replanted. 

The  various  kinds  of  trees  found  in  the  forests  are  distributed  as  fol- 
lows : —  5263223  acres  of  full-grown  pine,  oak  and  beech;  3088860 
acres  of  thicket  and  3  534  260  acres  of  brushwood  and  pasture  land.  The 
income  from  these  forests  is  estimated  at  £  412  247  {at  par).  The  principal 
items  are  :  — 

Pasture  land" £     192994 

Timber »        87  516 

Resin  . »        47861 

Firewood »        39  437 

Cork .' »        16883 

Esparto »  6  499 

A  profit  is  also  obtained  from  grazing  acorns,  fruit,  roots,  etc.  There 
are  great  differences  in  the  prices  of  the  various  products,  less  on  account  of 
the  quality  than  difficulty  of  transport.  Thus,  standing  pine  costs  from 
5.98  d.  to  £1.18.0  per  cubic  metre  (i  cubic  metre  =  35.31  cubic  feet),  En- 
glish oak  from  35.1.66^.  to  185.5.42^.,  beech  from  5.70^.  to  £1.18.0 
{at  par). 

The  requirements  of  industries  which  utilise  various  forest  products 
call  for  increased  exploitation  of  the  forests,  while,  at  the  same  time,  the 
maintenance  of  livestock  and  breeding  demands  improved  pasture  land. 

538  -  Timber  of  British  Guiana. —  See  No.  497  of  this  Review. 

539  -  The  Galls  of  Tamarix  ariiculata  Vahl.  —  Trabut,  I,.  (Professor  of  the  Uni- 
versity of  Algiers,  Director  of  the  Botanical  Service  of  the  General  Government  of  Alge- 
ria), in  Bulletin  de  la  Station  de  Recherches  Forestieres  du  Nord  de  VAfrique,  Vol.  I,  Pt.  5, 
pp.  171-182  +  6  Figs  -j-  2  Plates.  Algiers,  1917. 

The  "  takaout  "  gall  of  Tamarix  articulata  Vahl,  known  as  "  ettl  " 
or  "  tlaia  ",  was  well  known  to  the  ancients,  except  that  Dioscorides  and 
later  writers  confound  the  gall  with  the  fruit'  of  the  tree  because  the  galls 
usually  develop  at  the  expense  of  the  flowers,  taking  the  place  of  the  fruit. 


(i)  See  B.  1912,  No.  930.     {Ed.) 
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In  India  the  galls  of  Tamarix  are  used  in  tanning,  dyeing  and  medicine. 
In  the  Sahara,  Tamarix  articulata  sometimes  forms  veritable  forests  ;  it 
is  the  most  important  tree  the  Touaregs  have,  both  by  reason  of  the 
numbers  in  which  it  occurs  and  its  utility. 

For  a  long  time  the  gall  of  Tamarix  articulata  was  believed  to  be  caused 
by  a  Lepidopteron  (Pamene  pharaonana) ,  but  according  to  the  author  it 
is  caused  by  a  mite  {Eriophyes  tlaiae  Trab,  of  the  same  genus  as  E.  tamaricis 
Trotter). 

Most  of  the  commercial  galls  are  flower  galls,  and  smaller  and  more 
regular  than  those  of  the  branches,  which  may  be  as  large  as  a  nut.  The 
author's  observations  showed  the  possibility  of  forcing  the  growth  of  galls 
on  all  Tamarix  which  are  old  enough  to  flower,  thus  solving  the  problem 
of  the  production  in  large  quantities  of  a  much  valued  raw  material. 
In  1883  the  Tlemcen  tanners  paid  up  to  £1.3.  2  ^  per  100  lb.;  the 
present  price  is  14s.  2  ^  t/. 

A  chemical  analysis  of  the  flower  galls  gave  the  following  results  :  — 

Moisture 12.5  % 

Extractive  matter 44.0  % 

Tannin 55.2  % 

The  galls  form  in  summer  and  may  be  harvested  in  autumn.  The 
Tamarix  is  easily  propagated  by  cuttings  and  may  be  used  for  fixing  sand 
on  the  coast.  Although  it  is  difficult  to  estimate  the  yield  in  galls  it  must 
be  heavy  considering  that  infected  trees  always  bear  a  large  quantity,  so 
|that  a  harvest  of  from  16  to  23  cwt.  per  acre  is  not  unlikely. 

The  author  recommends  experimental  plantations  of  Tamarix  articu- 
'ata  in  soils  unsuited  to  other  crops,  such  as  sand  and  saline  steppes, 
vvhich  form  a  large  proportion  of  the  unproductive  lands.  The  Tamarix 
night  modify  advantageously  the  flora  of  such  lands  by  favouring  the  growth 
li  forage  suitable  for  feeding  sheep.     Cattle  eat  the  twigs  of  Tamarix. 

140  -  Forest  Fires  in  the  United  States  in  1915  (i).  —  peters,  j.  g.  (Chief  of  state  Coopera- 

don  V'or&stSzx-vlcQ),  in  U.  S.  Department  of  Agriculture,   OiJ  ce  of  the   Secretary,  Circular 
No.  69,  pp.  6.  Washington,  January  ii,  1917. 

The  statistics  contained  in  this  circular  represent  the  first  attempt 

it  an  annual  estimate  of  forest  fires  in  the  United  States.     In  general  the 

nost  comprehensive  reports  were  those  obtained  from  States  with  organised 

orest-fire  protective  systems  and  from  the  National  Forests.     Where  no 

Totective  organisations  existed  attempts  were  made  to  obtain  estimates 

com  the  civic  divisions  of  the  States  and  from  rural  mail-carriers.    By  this 

leans  data  were  obtained  from  37  States,  representing  about  56%  of  the 

irest  area  of  the  United  States.     These  States  may  be  divided  into  three 

roups  :  —  i)  those  giving  data  covering  the  total  forest  area  ;  2)  those 

iving  data  covering  60  to  99  %  of  this  area;  3)  those  giving  data  covering 

;ss  than  60  %  of  the  area. 

The  figures  obtained  made  it  possible  to  draw  up  the  general  classifica- 
on  shown  in  Table  I. 


(i)  See  Z?.  1912,  No.  1312.  {Ed.) 
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Table  I.  —  Forest  Fires  and  their  Causes  in  the  United  States  in  191 5. 


Lightning  .  .  . 
Railway  .  . 
Lumhering  .  . 
Brush-burning 
Campers  .  -  ■ 
Incendiary  .  . 
MiscellaneOTi=  . 
Unknown . 


Causes 


Total 


Total  area  burned 3  306  650  acres 

Average  area  burned  per  fire 147        » 

Total  loss  caused  by  iires .§4  009  356 

Average  loss  per  fire $      '       179 

Average  loss  per  acre §  1.20 


These  data  concern  304  864  000  acres,  belonging  to  the  States  f^om 
which  reports  were  obtained.  An  estimate  for  the  total  forest  area  of  the 
United  States  gives  the  following  figures  :  — 

Area 544  400  000  acres 

Number  of  fires 40  ooo 

Area  burned 6  000  000  acres 

Loss $       7000000 

That  is  to  say  the  area  burned  represented  i.i  %  of  the  total.  More- 
over, the  loss  in  young  tree  growth  and  the  very  great  damage  due  to  soil 
deterioration  and  floods  have  not  been  included. 

The  returns  obtained  in  the  United  States  show  that  where  there  is 
a  protective  system  most  of  the  fires  can  be  controlled  before  making  head- 
way, and  that  extensive  and  destructive  fires  are  few  as  compared  with 
States  having  no  such  protective  system.  This  argues  strongly  in  favour 
of  the  formation  of  adequate  systems  of  protection  in  all  States.  The  figures 
in  Table  II  show  the  cost  of  such  a  systejn. 

Table  II.  —  Cost  of  Protection  against  Forest  Fires  in  the  United  States  in  1915* 

Protected  forest  area 405  550  000  acres 

Total  expenditure $  2  738  999.80 

Federal  Government  expenditure 

On  National  Forests $  2  153  728.17 

On  State  and  private  lands $  yx  860.02 

Expenditure  of  States  with  protective  systems  $  513. 411. 61 
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LIVE   STOCK    AND    BREEDING. 
541  -  The  Chemical  Composition  of  Lime-Sulphur  Animal  Dips.  —  Chapin,  Robert  m.,  hygiene 

in   U.  S.  Department  of  Aij,ricultnrc,  BullciifiNo.  451,  16  pp.;  Bibliography  oi  10  Pub- 
lications. Washington,  D.  C,  December  14,  1916. 
Some   of   the    numerous   reactions  which  determine  the  composition 
of  lime-sulphur  solutiofis  are  reversible,  the  points  of  equilibrium  varying 
according   as   the   solution   is    hot    or   cold,    dilute    or   concentrated,    or 
exposed    to    the    influence    of    other    varying    conditions.    Under   such 
circumstances   the    only   way   in   which    laboratory   studies    can    be  of 
practical  value  is  by  so  thoroughly  establishing  the  fundamental  principles 
jinvolved    and   the    effect    of   varying    conditions    upon   the   relative  im- 
^portance  of  such  principles  as  to  afford  a  sound  basis  for  reasoning. 

It  appears  that  when  lime  and  sulphur  are  boiled  with  water,  ignoring 
unessential  and  h^^pothetical  intermediate  compounds,  the  following  reac- 
tions occur  :  — 

1)  3  Ca  (0H)2  +  12  S  =  2  Ca  S5  +  Ca  S2  O3  +  3  Hg  O 

2)  10  Ca  S5  +  3  Ca  (OH).  -  12  Ca  S4  -h  Ca  S^  O3  +  3  Hg  O 

3)  Ca  84+8  =  Ca  Sg. 

Only  when  substantially  all  free  sulphur  has  been  dissolved  will  equa- 
tion 2  become  operative  or  equation  3  fail  to  hold  all  polysulphide  sub- 
stantially up  to  the  pentasulphide. 

All  lime-sulphur  solutions  are  subject  to  hydrolytic  decomposition  ac- 
Wding  to  the  equation  :  — 

4)  Ca  Sx +2H.2  0  1Z^  Ca  (0H)2 +  H2S-f  (s-i)S, 

he  pressure  of  the  reaction  from  left  to  right  increasing  with  rise  of  tempera- 

Ii.ure.  Whether  or  not  hydrogen  sulphide  can  escape,  the  remaining 
')roducts  on  the  right-hand  side  react  according  to  equation  t,  giving  as 
inal  result,  in  case  of  CaS5. 

5)  Ca  S5  -f3H20-CaS203  -f3H2S. 

.'hus  all  solutions  are  in  equilibrium  only  when  they  contain  a  certain  ex- 
ess  of  hydrogen  sulphide,  the  amount  being  dependent  upon  the  tempera- 
ures  and  concentrations  of  the  solutions. 

Solutions  exposed  to  air  are  oxidized,  as  is  usually  represented  by  the 
quation :  — 

6)  .       Ca  Sx    +  (x  —  2)  O  =:  Ca  Sg  O3  -\-  (x  -  2)  S, 

Ithough  it  is  possible  that,  as  propounded  by  DivERS  and  Shimidzu,  the 
nmediate  action  is  an  oxidation  of  the  hydrogen  sulphide  liberated  accord- 
ig  to   equation   4. 

Above  a  certain  concentration  of  the  hot  solution,  which  appears  to 
e  between  3.33  and  3.95  per  cent  of  monosulphur,  the  following  reaction 
mds  to  progress  from  left  to  right  :  — 

7)  .  Ca  S2  O3  IZ^  Ca  SO3  +  S. 

A  well-boiled  solution,  not  originally  made  with  an  excess  of  lime,  can 

;ver  under  any  circumstances  possess  a  plus  reaction  figure  —  that  is, 

cannot  contain  calcium  hydroxide  in  excess  of  monosulphur.  If  origina!- 
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ly  made  with  an  excess  of  lime  or  if  not  boiled  long  enough,  excess  lime 
is  at  first  present  in  solution.  But  if  such  a  preparation  be  allowed  to  stand 
quietly  and  cool  off  in  the  cooking  vat,  the  indications  are  that  the  undis- 
solved lime  soon  settles  down,  while  the  small  amount  of  dissolved  lime 
rapidly  reacts  with  polysulphur  according  to  equation  2,  so  that  in  this  case 
also,  unless  the  cooled  solution  is  again  stirred  up  with  the  sediment,  a  plus 
reaction  figure  can  never  be  present  in  the  end.  Such  a  solution  will 
naturally  contain  a  notable  amount  of  tetrasulphide. 

As  regards  the  period  of  boiling,  it  is  not  improbable  that  the  time  should 
be  increased  with  increasing  concentration.  lyime  is  but  slightly  solu- 
ble in  the  solution  at  any  stage,  and  it  must  probably  dissolve  before  it 
can  react  with  the  sulphur.  It  would  seem,  therefore,  that  a  longer  time 
must  necessaril)"  be  required  in  a  given  volume  for  a  large  quantity  of  lime 
to  enter  successively  into  solution  and  into  reaction  than  for  a  small  quantity. 

As  regards  the  effect  of  the  degree  of  concentration,  in  addition  to  the 
decomposition  of  thiosulphate  which  has  been  noted,  the  indications  are  ■ 
that  with  increasing  concentration  the  utilisation  of  both  lime  and  sulphur  i 
possibh^  becomes  less  nearly  complete  and  also  that  the  polysulphides  i 
formed  possibly  contain  a  somewhat  less  proportion  of  pentasulphide. ; 
But  the  apparent  effect  might  have  been  produced  simph-  by  insufficient ; 
boiling,  and  in  any  case  it  is  of  no  material  significance  in  comparison  with 
the  practical  importance  of  putting  out  proprietary  preparations  in  highly; 
concentrated  form. 

Finished  solutions,  if  stored  over  sediment  which  contains  free  lime,, 
will  naturally  tend  to  maintain  a  plus  reaction  figure  and  will  undergo' 
changes  attributable  to  the  slow  progress  of  reactions  i  and  2.  If  decanted 
from  sediment  and  preserved  from  access  of  air,  only  two  slight  changes  are 
noticeable  ;  firstly,  the  progress  of  equation  5  until  a  certain  concentration 
of  hydrogen  sulphide  is  reached,  when  equilibrium  is  established  according 
to  equation  4;  secondly,  an  apparent  slight  drop  in  the  thiosulphate 
figure,  for  which  no  explanation  is  offered,  since  the  phenomenon  appeared 
too  quantitatively  insignificant  to  warrant  special  investigation.  Both 
changes,  in'fact,  are  so  slight  as  to  be  entirely  negligible  for  practical 
purposes  under  ordinarj^  conditions.  j 

For  the  actual  preparation  of  lime-sulphur  solutions  equations  i,  2, 
and  3  call  for  the  use  of  43.7  parts  of  available  calcium  oxide  to  100  parts  of 
sulphur.  That  the  laboratory  experiments  did  not  precisely  check  this 
theoretical  ration  is  attributable  solely  to  the  decompositions  represented 
by  equations  5  and  6.  The  decomposition  represented  bj^  equation  5  is 
independent  of  the  formula  employed  and  in  no  way  changes  the  relative 
proportions  of  primary  ingredients  called  for;  that  is,  equation  5,  following 
the  postulated  escape  of  hydrogen  sulphide,  produces  neither  free  lime  nor 
free  sulphur,  and  leaves  the  solution  neutral.  There  remains  then  only  the' 
matter  of  oxidation  to  be  considered.  That  is  a  surface  action  solely,; 
and  considering  the  enormous  advantage  in  the  ratio  of  volume  to  surface 
possessed  by  even  moderate-sized  cooling  vats  over  laboratory  apparatus, 
it  approaches  a  negligible  factor.     Therefore  the  theoretical  ratio  becomeii' 
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the  actual  ratio  which  should  be  followed  in  practice,  provided  only  the 
concentration  is  not  sufl&cient  to  allow  equation  7  to  progress  from  left 
to  right.  The  formation  of  sulphite  becomes  a  significant  factor  when 
the  formula  employs  somewhat  more  than  20  parts  of  sulphur  par  100 
volumes  of  finished  solution.  For  a  number  of  reasons  the  writer  believes 
that  it  will  be  generally  inadvisable  to  trj^  for  a  much  higher  degree 
of  concentration  in  "  home-made  "  solutions.  Certainly  in  such  solu- 
tions no  allowance  should  be  made  for  the  formation  of  sulphite  by  in- 
creasing the  ratio  of  lime  to  sulphur,  as  the  extent  of  the  decomposition 
is  too  dependent  on  the  degree  of  concentration  and  length  of  boiling 
after  the  solution  is  otherwise  complete.  Attempts  to  make  more  concentrat- 
ed solutions  are  attended  by  greater  difficulty  in  manipulating  the  thick 
liquid  and  in  avoiding  loss  by  boiling  over,  and  moreover  involve  more  loss 
of  the  finished  solution  in  the  wet  sludge,  especially  since  the  volume  of 
sludge  is  increased  by  deposition  of  calcium  sulphite.  ^ 

Nowhere  is  there  evidence  of  the  existence  in  cold  solutions  of  more 
sulphur,  either  free  or  combined,  than  corresponds  to  the  formula  Ca  85 
!  On  the  other  hand, a  properly  prepared  home-made  solution  will  contain  at 
most  but  a  small  amount  of  tetrasulphide.     It  will  also  contain  a  very  small 
'  amount  of  hydrogen  sulphide,  some  of  which  may  possibly  be  in  the  form 
i  of  calcium  hydrosulphide.    While  rigidly  scientific  proof  is  perhaps  lacking 
I  that  the  two  apparently  definite  proportions  of  four  atoms  and  five  atoms 
lof  sulphur  respectiveh^   to  one  atom  of  calcium  may    not,  in  fact,  arise 
'from  mixtures  of  lower  and  higher  polysulphides,  it  is  certainly  true  that 
;all  available  evidence  points  to  the  existence  of  only  these  two. 
j        The  methods  of  analysis  have  proved  to  be  adequate  in  scope  and  accu- 
{racy  as  well  as  practical.     Working  in  the  ordinary  way  with  flasks  and 
'pipettes  the  analyst  apparently  will  not  recover  from  a  concentrate  more 
than  99  per  cent,  of  the  monosulphur,  which  indicates  a  recovery  of  99.75 
per  cent,  of  the  polysulphur,  or  99.6  per  cent  of  the  sulphide  sulphur,  cal- 
'culating  on  pentasulphide  only.     The  loss  arises  chiefly  from  oxidation 
jduring    manipulation  of    the    solutions  and    may  be    reduced  only   by 
manipulating  in  an,  atmosphere  of  some  inert  gas. 

1        Practical   applications.    —    It  is   logical   to    deduce    from   the    data 
jbere  presented  a  working  formula  for   the    preparation  of    lime-sulphur 
(solutions.      The   subject   has  been    dealt  with  by  a  number  of  investi- 
j^ators  primarily  interested  in  the  preparation  of  such  solutions  for  horti- 
cultural sprajang  purposes.     Some  the  formulae    so    developed   seem   to 
jaave  given  entire  satisfaction  for  the  purpose  for  which  they  were  intended 
jmd  the  dilutions  at  which  the  resulting  products  should  be  employed  under 
■  l^arious  conditions  have  become  so  well  established  that  any  change  in 
formula  would  be  of  doubtful  practical  benefit.     It  is  quite  otherwise  with 
■olutions  intended  primarily  for  the  purpose  of  dipping   cattle  and  sheep, 
The  formulae  in  use  are  those  prescribed  by  the  Bureau  of  Animal  Industry 
jnany  years  ago  when  uncertainty  regarding  possible  chemical  reactions  and 
jjossible  effects  of  the  resulting  com.pounds  upon*  both  animals  and  para- 
'ites  very  properly  led  to  the  use  of  formulae  which  should  be  certain  and 
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safe,  even  if  somewhat  uneconomical.  The  formula  suggested  here  is 
proposed,  therefore,  solely  for  use  as  an  animal  dip.  It  may  be  termed  the 
"  8  - 18  - 10  "  formula  ;  that  is,  8  pounds  of  high  grade  commercial  quicklime, 
18  pounds  fine  sulphur  (either  flowers  or  flour)  with  somewhat  more  than  10 
gallons  of  water,  boiled  to  a  volume  of  10  gallons  at  the  finish.  The  time  of  f 
actual  boiling  should  be  one  hour.  The  theoretical  ratio  between  lime  and 
sulphur  will  be  met  by  this  formula  if  the  lime  is  98.3  per  cent  pure,  therefore 
the  formula  as  given  is  suitable  for  the  preparation  of  a  solution  for  dipping 
sheep  where  any  danger  of  an  excess  of  lime  must  be  avoided.  If  commer- 
cial hydrated  (not  air-slaked)  lime  is  used  the  amount  should  be  increased 
nearly  one-third,  say  to  10.5  pounds.  For  dipping  cattle  the  formula  may 
be  used  on  the  basis  of  available  calcium  oxide  if  the  analysis  of  the  lime  is 
known ;  if  this  not  known  the  lime  may  safely  be  raised  to  8.5  pounds,  corres- 
ponding to  92.5  per  cent  available  calcium  oxide,  possibly  even  to  9  pounds. 
The  manipulation  of  the.  materials  in  the  actual  process  of  preparation  has 
been  described  in  a  recent  publication  from  the  Bureau  of  Animal  Industry 
(Imes,  Marion,  Sheep  Scab.  U.  S.  Dept  Apt.  Farmers'  Bull.  713,  36  pp. 
Washington,  1916). 

The  finished  solution,  drawn  off  from  the  sediment,  sTiould  theoreti- 
cally contain  18  per  cent  (grams  per  100  cc.)  of  sulphide  sulphur,  but 
will  probably  contain  somewhat  less.  It  is,  therefore,  suitable  for  dipping 
sheep  at  a  dilution  of  i  volume  of  concentrate  to  9  or  10  volumes  of  water, 
and  for  cattle  at  a  dilution  of  i  volume  of  concentrate  to  7  or  8  volumes 
of  water.  But  in  any  case,  since  baths  lose  strength  during  dipping,  it  is 
very  desirable  to  keep  them  at  all  times  under  control  by  means  of  a  "  field 
test"  (ChapiiS-,  Robert  M.  A  Field  Test  for  Lime-Sulphur  Dipping  Baths. 
U.  S.  Dept.  Agr.  Bull.  163,  7  pp.  Washington,  191 5). 

The  particular  advantages  of  the  above  formula  are,  firstly  that  it  close- 
ly approaches  the  theoretical  ratio,  making  allowance  for  impurities  ; 
secondly  it  is  as  concentrated  a  product  as  can  be  prepared  without  conver- 
sion of  thiosulphate  to  sulphite ;  and  thirdly,  the  figures  are  easily  remem-; 
bered  and  readily  converted  into  the  quantities  of  ingredients  necessary  to 
prepare  a  batch  of  any  desired  size. 

In  deducing  a  formula  for  the  preparation  of  highly  concentrated  pro- 
prietary solutions  it  is  evident  that  the  manufacturer  must  make  a  few  tests 
with  plenty  of  sulphur  in  order  to  establish  the  conditions  which  will  uni- 
formly yield  the  product  he  desires,  analysis  of  which  will  then  show  him' 
by  how  much  he  may  safely  reduce  the  sulphur  to  allow  for  the  formation 
of  sulphite.  , 

542  -  The  Toxicity  of  Carotin.  —  \^^ells,  Gedeon  H.  and  Hedenburg,  O.  F.  (Department  ofj 
Pathology  of  the  I'ni versi  ty  of  Chicago) ,  in  The  Journal  of  Biological  Chemistry, Vol.  XXVII,' 
No.  I,  pp.  213-116.  Baltimore,  Md.,   1916.  1 

In  the  course  of  an  investigation  of  the  effects  of  the  bleaching  of 
flour  by  chlorine  gas,  it  became  necessary  to  ascertain  the  possible  toxicityl 
of  the  pure  pigment  matter  —  carotin  (i)  —  both  bleached  and  unbleached 


(i)  Only  I  gm.  of  colour  is  contained  in  1000  kg.  of  flour.  {Ed.} 
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Thepurified  pigment,  chlorinated  or  not,  was  dissolved  in  olive  oil,  sterilized 
and  injected  in  guinea  pigs  intraperitoneally  and  intradermically.  Such 
large  amounts  as  0.2  gm.  given  intraperitoneally  or  20  gm.  injected  intra- 
dermically had  no  effect  or  caused  only  a  local  oedema  and  inflammation, 
but  no  necrosis.  Therefore  it  may  be  safely  concluded  that  even  in  relatively 
very  large  doses  carotin,  whether  in  its  natural  state  or  saturated  with  chlo- 
rine, is  almost  entirely  devoid  of  toxicity. 

The  studies  of  Pa.IvMER  and  Eckles  {Journal  of  Biological  Chemistry, 
Vol.  XVII,  p.  igi,  1914)  indicate  that  carotin  is  almost  universally  distri- 
buted throughout  all  animal  bodies,  coming  chiefly,  if  not  solely,  from  the 
food.  The  experiments  of  the  authors  seem  to  be  sufficient  to  warrant  the 
assumption  that  any  such  quantities  as  can  ever  accumulate  in  the  tissues 
have  no  harmful  effects. 

543  -  Studies  in   Blackleg  (Symptomatic  Anthrax)   Immunization  with  Special 

Reference  to  Blackleg  Filtrate.  —  Eichhorn,  A.,in  journal  of  the  American  Veterinary 
Medical  Association,  Vol.  lyll.  No.   6,  pp.   651-669.  Ithaca,  N.  Y.,  February,  1918. 

Up  to  the  present  the  most  common  method  of  vaccination  for  im- 
munization against  blackleg  (symptomatic  anthrax)  consisted  in  the  injec- 
tion of  attenuated  virus  prepared  in  either  pellet  or  powder  form. 

With  this  method  direct  losses  from  vaccination  are  known  to  occur  from 
time  to  time  and  insufficient  protection  following  vaccination  is  also  of  too 
common  occurrence. 

The  first  investigation  on  attempts  to  utiHse  filtrates  of  bacterial 
growths  of  blackleg  cultures  for  immunization  purposes  are  recorded  by 
FoTH.  Japanese  investigators  have  continued  the  work  along  the  lines  de- 
veloped by  FoTH  and,  according  to  Prof.  Nitta  of  the  Tokio  University,  the 
filtrates  obtained  appear  to  afford  uniform  protection,  entirely  avoiding 
losses  from  vaccination. 

The  experimental  work  reported  in  this  paper  dealing  with  the  prepara- 
tion, standardization  and  immunizing  properties  of  blackleg  filtrate,  fully 
substantiated  these  claims,  with  the  following  results  :  — 

i)  Blackleg  filtrate  is  an  effective  immunizing  agent  against  blackleg. 

2)  Blackleg  filtrate  confers  an  active  immunity  which  protects  cattle 
against  the  disease  for  as  long  a  period  of  time  as  the  germ-free  extracts 
(agressins)  prepared  from  the  juice  of  the  tissues  from  affected  cattle. 

3)  Since  it  does  not  contain  the  blackleg  germ  in  any  form  it  cannot 
produce  the  disease,  therefore  losses  incidental  to  vaccination  with  the  pow- 
der or  pellet  form  are  entirely  avoided. 

4)  Blackleg  filtrate  may  be  prepared  in  a  concentrated  form  and, 
when  suitably  preserved,  will  retain  its  potency  for  an  almost  indefinite 
period  of  time. 

5)  It  is  essential  to  subject  the  blackleg  filtrate  to  the  various  tests 
for  sterility,  both  during  the  filtration  and  filling  processes  in  order  to  guard 
against  any  possible  contamination. 
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544  -  On  the  Possibility  of  the  Passage  of  Trypanosomas  into  Milk  (i).  —  lanfranchi, 

A.,  in  the  Atti  della  Reale  Accademia  dei  Lincei,  Series  V,  Rendiconti,  Vol.  XXVII,  Pt.  I, 
ist.  Half- Year,  pp.  62-67.   i  Diagram.     Rome,  January  6,  191 8. 

The  author  wished  to  ascertain :  —  i)  if  young  animals  left  at  the  udder 
would  be  infected  ;  2)  if  it  is  possible  to  ascertain  the  presence  of  trypano- 
somesby  the  direct  examination  of  the  milk  ;  3)  if  the  milk,  on  inoculation 
into  the  peritoneum,  could  infect  rats  and  mice. 

The  results  have  shown  that :—  i)  Trypanosoma  Brucei,  T.  Evansi,  T. 
Lanfranchi,  can  pass  into  the  milk  of  rats  ;  2)  Trypanosma  Evansi  and  T. 
Lanjranchi  can  pass  into  the  milk  of  guinea-pigs ;  3)  Trypanosoma  Lanfranchi 
can  pass  into  the  milk  of  mares ;  4)  the  Lanfranchi  virus  can  transmit  the 
infection  to  new-born  guinea-pigs  through  suckling. 

The  almost  universally-recognised  fact  that  trj^anosomes  in  general 
do  not  pass  from  the  mother  to  the  foetus,  has  again  been  confirmed. 

545  -  The  Basal  Gatabolism  of  Cattle  and  Other  Species.  —  armsby,  henry  Prentiss, 

Fries,  J.  August  and  Braman,  Winfred  Waite,  in  Proceedin'^  of  the  National  Academy  ', 
of  Sciences,  Vol.  IV,  No.  i,  pp.'  1-4  Bibliography  of  12  Publications.  Washington,  D.  C,  ' 
January  15, 1918. 

The  basal  catabolism  of  herbivora  and  especially  of  ruminants,  unlike 
that  of  man  or  carnivora,  cannot  well  be  measured  in  the  fasting  state  on  , 
account  of  the  relatively  large  amount  of  feed  always  present  in  the  ali- 
mentary canal  of  the  former  species.     It  may,  however,  be  determined  in- 
directly in  the  manner  described  by  the  authors  by  measuring  the  total 
metabolism  upon  two  different  amounts  of  the  same  ration  and  from  these  : 
data  computing  the  level  to  which  the  metabolism  would  be  reduced  were  J 
all  feed  withdrawn.     For  example,  a  steer  receiving  two  different  amounts  ' 
of  the  same  mixed  ration  gave  the  following  results  : — 


Dry  matter  eaten  daily 

Daily  heat  production 

Period.  2 

9.146 

4-463 

calories 

16.511 
10.905 

Period  i   . ... 

Difff^rence 

4.683 

5.606 

Heat  increment  per  kilogram  of  dry  matter    . 

1. 197 

Evidently,  out  of  the  total  metabolism  of  lo  905  calories  in  Period  i, 
1 197  X  4463  =  5  342  calories  may  be  regarded  as  the  heat  production 
caused  by  the  4.463  kg.  of  dry  matter  eaten,  while  the  remainder,  5  563 
calories,  is  the  basal  catabolism. 

The  writers'  investigations  upon  the  metabolism  of  cattle  (2)  afford 


(i)  See  R.,  July  1916,  No.  767.  (Ed.) 

(2)  Armsby  and  Fries,  U.  S.  Department  of  Agriculture,  Bureau  of  Animal  Industry,  Bulle- 
tim2S,,  1911.  —  Armsby,  ibid.,  Bulletim^2,  1912.  —  Armsby  and  Fries, /oMrnai  0/  Agricul- 
tural Research,'Wa&hington,  Vol.  Ill,  p.  435, 191 5  ;  Vol.  X,p.  599, 1 91 7;  Vol.  XI,  1917-  See  also 
B.  January,  1912,  No.  149  ;  December,  1912,  No.  1646  ;  June,  1915,  No.  625.   {Ed.). 
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data  for  computing  in  the  manner  just  illustrated  the  basal  catabolism  of 
ten  unfattened  steers  in  twenty-seven  experiments.  In  view  of  the  very 
striking  effect  of  standing  in  increasing  the  metabolism  of  cattle  the  basal 
catabolism  per  24  hours  has  been  computed  separately  from  the  observed 
rate  of  heat  production  during  the  intervals  of  lying  and  standing 
respectively,  and  also  for  12  hours  standing  and  12  hours  lying  per  day, 
assumed  as  representing  average  conditions. 

As  was  to  be  expected,  the  basal  catabolism  increased  with  the  size  of 
the  animal  but  with  very  considerable  fluctuations.  The  graphs  of  the 
results  indicate  an  equally  close  relation  of  the  basal  catabolism  with  the 
weight  and  with  the  two-thirds  power  of  the  weight  (computed  body  sur- 
face) and  this  conclusion  is  confirmed  by  a  comparison  of  the  coefficients  of 
correlation  as  follows  :   — 


Basal  catabolism,  lying  24  hours  •  . 
Basal  catabolism,  standing  12  hours 
Basal  catabolism,  standing  24  hours 


With  live  weight 


With  V«  power  of 
live  weight 


0.8655  ±  0.0326 
0.8733  ±  0.0308 
0.8548  ±  0.0350 


0.9032  J^  o  0239 

0.8710  ±  0.0313 
0.8250  ±  0.0415 


Computing  the  basal  catabolism  per  square  metre  of  body  surface  as 
estimated  by  Moulton's  formulae  viz., 

For Unfattened  animals  S  =  0.1186  W  8 

For    fattened    animals    8  =  0.158     \V9 
the  following  results  were  obtained  : 

Basal  Catabolism  of  Cattle  per  Square  Meter  of  Body  Surface. 


Mean,  calories 

Probable  error  of  mean,  calories 
Probable   error   of  single  result, 

calories  

Standard  deviation,  calories   .    . 
Coefficient  of  variability  .    .    .    . 


Lying  24  hours 


Standing  12  hours       Standing  24  hours 


964.0 
±     24.0 

±  124.8 

185. 1  +  17.0 
0.1920 


II73.O 

±     21.4 

±  110.9 

164.5  ±  I5.1 
0,1462 


1365-0 
±     25.7 

±  133-6 

198.0  ±  18.2 
0.1451 


A  positive  correlation  of  the  basal  catabolism  per  square  metre  of  body 
surface  with  the  live  weight  was  also  found  as  follows  :  — 

Coe~cients  of  correlation  with  live  weight. 
Basal  catabolism  per  square  metre 

Lying  24  hours 0.5375  4-  0.0923 

Standing  12  hours 0.3666  ^  0.1124 

Standing  24  hours 0.2405  -±_  0.1223 
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The  results  show  the  marked  influence  of  standing  upon  the  metabol- 
ism of  cattle,  the  mean  24  hour  basal  catabolism  lying,  standing  12  hours 
and  standing  24  hours  being  in  the  proportion  of  100  :  121  :  141,  the  differ- 
ences largely  ex;ceeding  the  probable  errors.  Computing,  from  the  results 
per  square  metre  of  surface,  the  basal  catabolism  for  12  hours'  standing 
and  12  hours'  lying  gives  as  the  maintenance  requirement  for  a  i  dog  pound 
steer  5  918  +_  560  calories. 

The  results  for  the  basal  catabolism  of  man  reported  by  Benedict, 
Emmes,  Roth  and  Smith,  and  by  Means  are  very  similar  to  those  obtained 
by  the  authors  upon  cattle  with  the  exception  of  a  much  lower  variability. 


Coefficients  of 

Correlation 

With  body  weight 

With  body  surface 

Total  basal  catabolism: 
98  men 

0  726'^   -i-   0.0320                 n.7747    -)-  0.0272 

75  women •  .    . 

0.7759    ±   0.0310 

0-7447  ±  0.0347 

Daily  Basal  Catabolism  oj  Men  and  Women  per  Square 

Metre  oJ  Surface. 

Men 

Women 

Mean    calories.   ......        

830.0 
d-     4-3 
±   42.3 

62.7  ±  3.0 
0.0755 

768  0 

Probable  error  of  mean,    calories 

Probable  error  of  single  results,  calories    . 

Standard  deviation,    calories . 

Coefficient  of  variability 

±      4-9 
±    42.8 

63-5  it  3-1 
0.0827 

Correcting  for  the  error  shown  by  D.  and  E.  E.  Du  Bois  to  be  incident 
to  the  use  of  the  Meeh  formula,  the  means  for  men  and  women  are  as  fol- 
lows  — 

Corrected  Daily  Basal  Catabolism  oJ  Men  and  Women  per  Square  Metre 

oJ  Body  Snrjace. 


Men 

Women 

Means,    calories 

Probable  error  ot  mean 

935-0 

±      4.8 
±    47-5 

886.0 

'      ±      5-8 

it    49.4 

Probable  error  of  single  result 

Including  the  data  obtained  by  Meissl,  Strohmer  &  Eorenz,  Tangl, 
Eingerling,  KohIvER  &  Reinhardt  for  swine  and  by  ZuNTZ  and  Hager- 
MANN  for  the  horse,  the  following  comparison  of  species  may  be  made  : 
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Mean  Daily  Basal  catabolismper  Square  Meter  oj  Body  Surface. 

Men  (complete  muscular  rest)   .  ■ .  935  4;  5 

Women  (complete  muscular  rest) 886  J^^  6 

Cattle  (lying) 964+  24 

Hogs  (lying) 1078  4-  ? 

Horse  (standing  quietly) 948  ^  ? 

Considering  the  nature  of  the  results  they  show  a  rather  striking  degree 
of  uniformity  and  tend  to  confirm  the  conclusions  of  E.  VoiT  that  the  basal 
catabolism  of  different  species  of  animals  is  substantially  proportional  to 
their  body  surface.  It  may  be  surmised  that  the  exceptional  result  with 
the  hog  is  due  to  the  imperfect  data  available  for  computing  the  bod}^  sur- 
face of  this  species. 

546  -  Adenine  and  Guanine  in  Cow's  Milk.—  voegtlin,  Carl  and  sherwin,  carl  p.  (Di- 
vision of  Phai;macology,  Hygienic  I,aboratory,  Washington),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXXIII,  No.  i,  pp.  145-149,  Bibliography  of  3  Publications.  Baltimore, 
Md.,   January,   191 8. 

In  the  course  of  some  work  on  the  isolation  of  the  antineuritic  sub- 
stance present  in  cow's  milk,  the  authors  incidentally  discovered  that  this 
food  contains  fair  amounts  of  adenine  and  guanine.  One  litre  of  milk  contains 
at  least  5  mgm.  of  adenine  and  about  10  mgm.  of  guanine.  These  values  may 
be  considered  as  minimum  values,  as  the  method  of  isolation  of  these  amino- 
purines  is  by  no  means  quantitive.  The  question  as  to  whether  the  purines 
found  in  milk  are  derived  from  the  blood  purines  or  whether  they  are 
formed  from  the  breaking  down  of  the  nucleic  acid  in  the  mammary  gland 
is  still  left  open. 

The  finding  of  the  writers  is  of  interest  in  connection  with  the  biochem- 
istry of  milk  for  the  following  reasons  :  i)  milk  is  usually  considered  to 
be  practically  purine-free  and  has  been  widely  used  in  metabolism  ex- 
periments as  a  purine-free  diet ;  2)  milk  was  used  as  a  diet  in  experiments  to 
determine  whether  or  not  the  animal  body  can  synthetize  purines  and  nucleic 
acid  from  purine-free  food  ;  3)  under  certain  conditions  the  mammary 
glands  may  act  as  an  excretory  organ  for  metabolism  products,  drugs,  and 
poisons. 

547  -  The  Nature  of  the  Dietary  Deficiencies  of  the  Oat  Kernel.  —  mcCollum,  e.  v.,  feeds 

SiMMONDS,  N.  and  PiTZ,  W.  (laboratory  of  Agricultural  Chemistry  of  the  University  of        and  feeding 
Wisconsin,  Madison),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXIX,  No.  2,  pp.  341  - 
354   -|-  9  Diagrams.  Baltimore,  Md.,  March,  1917. 

In  this  paper  the  writers  present  data  showing  the  supplement- 
ary relations  between  the  oat  kernel  and  isolated  food  factors.  The 
experiments  were  made  with  rats ,  The  results  may  be  briefly  summarized 
as  follows:  — 

The  oat  kernel  seems  to  contain  proteins  of  a  poorer  quality  than  either 
the  maize  or  wheat  kernel.  9  per  cent  of  oat  proteins  serve,  when  all  the 
other  dietary  factors  are  properly  adjusted,  to  induce  a  small  amount  of 
growth  at  the  beginning  of  the  experiment,  but  cessation  of  growth  always 
follows  after  about  a  month  and  thereafter  the  animals  remain  stationary  in 
weight,  or  decline. 
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Casein  does  not  appear  to  supplement  the  proteins  of  the  oat  kernel  in 
a  very  satisfactory  manner.  The  addition  of  lo  per  cent  of  casein  to  9  per 
cent  of  oat  proteins,  the  other  dietary  factors  being  properly  adjusted,  does 
not  induce  growth  at  the  maximum  rate  as  do  similar  combinations  of  casein 
with  wheat  proteins  or  with  maize  proteins.  Combinations  of  gelatin  and 
oat  proteins  in  about  equal  proportions  have  uniformly  proved  vastly 
superior  to  the  similar  casein  and  oat  protein  combinations. 

The  unidentified  dietary  factor,  fat -soluble  A,  is  present  in  very  small 
amount  in  the  oat  kernel.  It  is  not  possible  to  supplement  the  oat  kernel 
with  inorganic  salts  and  purified  protein  so  as  to  induce  growth  beyond  the 
3rd  month.  The  inclusion  of  butter  fat  or  some  other  substance  which 
supplies  the  unknown  A  prevents  failure  at  this  point,  just  as  -t  does  in 
experiments  where  the  ration  consists  of  purified  protein  salts,  carbo- 
hydrate, and  an  extract  which  furnishes  the  dietary  factor  B. 

The  whole  oat  kernel,  with  the  hulls  removed  in  the  laboratory  by  coarse 
grinding  and  fanning,  will  not  induce  any  growth  in  j^oung  rats.  A  mixture 
of  hulled  oats  or  rolled  oats  with  5  per  cent  of  butter  fat  induces  very  slow 
increase  in  body  weight  for  at  least  125  daj^s. 

The  oat  kernel,  like  unpolished  rice,  wheat,  wheat  germ,  maize  kernel, 
alfalfa  leaves,  cabbage,  and  clover  leaves,  contains  a  liberal  supply  of  the 
water-soluble  B,  the  preparations  of  which  induce  relief  from  polyneuritis. 
The  authors  found  this  dietary  factor  in  abundance  in  all  the  natural  food- 
stuffs in  a  fresh  condition,  so  far  as  they  employed  them  in  experi- 
mental work. 

The  addition  of  any  single  dietary  component  as  protein,  inorganic 
salts,  or  fat-soluble  A  does  not  supplement  the  oat  kernel  so  as  induce  ap- 
preciable growth. 

The  addition  of  two  dietary  factors  to  the  oat  kernel  serves  to  induce 
good  growth  during  the  first  60  days  when  one  of  the  additions  is  a  suitable 
salt  mixture.  Without  modifying  the  inorganic  content  of  the  ration  when 
this  is  derived  solely  from  the  oat  kernel,  the  authors  have  not  seen  rats  make 
any  marked  increase  in  body  weight.  When  the  oat  kernel  is  fed  supple- 
mented by  but  two  dietary  factors  there  is  always  early  failure  with  loss  of 
weight  and  death  following  the  brief  period  of  growth. 

Failure  has,  in  the  writers'  experience,  supervened  earlier  than  when 
wheat  or  maize  is  fed  with  the  addition  of  two  purified  food  additions.  The 
oat  kernel,  like  the  wheat  kernel,  appears  to  cause  injury  to  the  animals  when 
their  diet  is  of  such  a  character  as  to  lower  their  vitality.  It  is  not  neces- 
sary to  assume  the  presence  of  something  toxic  in  the  oat  kernel  to  account 
for  the  injury  which  results  from  the  presence  of  a  high  content  of  oats 
in  a  monotonous  food  mixture  taken  over  a  considerable  period.  Oats  pro- 
duce faeces  of  a  pasty  character  which  makes  their  elimination  difticult,  and 
in  all  probability  tend  to  debilitate  the  animal. 

This  explanation  becomes  the  more  plausible  when  we  consider  the 
marked  improvement  of  rats  whose  rations  were  identical  except  that  the 
proteins  of  the  oats  were  in  one  case  supplemented  by  10  per  cent  of  casein 
and  in  the  other  by  9  per  cent  of  gelatin.     There  can  be  no  doubt  that  gela- 
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tin  furnishes  an  amino-acid  mixture  which  makes  good  the  deficiencies  of 
the  oat  proteins  in  a  much  greater  degree  than  does  casein.  The  improved 
physiological  condition  of  the  animals  which  results  from  the  superior  quali- 
ty of  their  protein  mixture  in  the  former  case  may  render  them  capable  of 
overcoming  the  difficulty  of  elimination  of  faeces.  If  this  is  the  real  explana- 
tion the  stunting  observed  with  the  oat-casein  combinations  may  be  due 
to  the  absorption  of  the  products  of  putrefaction  from  the  intestine. 

When  the  oat  kernel  is  supplemented  with  casein,  a  suitable  salt  mix- 
ture and  butter  fat,  growth  may  proceed  to  the  normal  adult  size  at  the  nor- 
mal rate  in  some  animals,  but,  in  general,  growthis  slower  than  the  normal 
rate.  The  authors  have  been  able  to  secure  reproduction  with  these  ra- 
tions in  but  a  single  instance,  and  the  young  survived  but  i  day. 

548  -  Feeding  Experiments  on  the  Substitution  of  Protein  by  Definite  Mixtures  of  Iso- 
lated Amino- Acids.  —  IVIitchell,  H.  H.  (Department  of  Animal  Husbandry,  University 
of  Illinois,  Urbana),  in  The  Journal  of  Biological'  Chemistry,  Vol.  XXVI,  No.  i,  pp.  231- 
261  2  Tables  5  Diagr.  Baltimore,  Md.  August,  1916. 

The  writer  summarizes  as  follows  the  chief  results  of  his  researches  : 
Experiments  are  reported  in  this  paper  in  which  mice  have  been  kept 
alive  for  70  to  98  days  by  feeding  alternately :  —  i)  rations  containing  4  to  6 
per  cent  of  various  mixtures  of  isolated  amino-acids,  6  to  4  per  cent  sucrose, 
34  per  cent  starch,  28  per  cent  protein-free  milk  (prepared  either  according 
to  the  procedure  of  Osborne  and  Mendel  or  to  a  modification  of  this  pro- 
cedure described  in  the  text),  10  per  cent  lard,  and  18  per  cent  butter  fat, 
and  2)  a  ration  containing  10  per  cent  sucrose,  with  other  constituents  in 
the  same  proportion  as  in  the  first  mentioned  rations.  In  many  of  these 
experiments  periods  of  15  to  35  days'  duration  have  been  observed  in 
which  the  mice  practically  maintained  their  v/eigbt. 

The  alternate  feeding  of  an  amino-acid  ration  and  a  non-nitrogenous 
ration  (except  for  the  nitrogen  present  in  the  protein-free  milk)  induced 
a  better  total  consumption  of  food  than  feeding  with  an  amino-acid  ration 
alone,  and  in  all  other  respects  led  to  more  successful  results.  However, 
it  is  probable  that  in  no  case  was  the  amino-acid  intake  sufficiently  large  to 
assure  a  fair  test  of  its  adequacy. 

Amino-acid  rations  contciining  no  added  tyrosine,  or  no  added  tyrosine 
and  phenylalanine,  did  not  give  appreciably  different  results  from  rations 
containing  these  amino-acids.  However,  if  tryptophane  was  absent 
from  an  amino-acid  ration,  the  period  of  survival  of  mice  fed  this  ration 
alternately  with  the  non-nitrogenous  ration  was  noticeably  shorter  than 
the  periods  of  survival  of  mice  kept  on  rations  containing  added  tryp- 
tophane. 

Mice  could  be  kept  for  much  longer  periods  of  time  on  rations  contain- 
ing mixtures  of  amino-acids,  including  tryptophane,  fed  alternately  with  the 
non-nitrogenous  basal  ration,  than  when  fed  the  basal  ration  alone.  Fur- 
thermore, this  difference  in  survival  cannot  be  accounted  for  by  a  dift'erence 
in  energy  intake.  This  facf  has  been  interpreted  as  meaning  that  at  least 
some  of  the  amino-acids  have  specific  functions  in  metabolism  asfde  from 
that  of  serving  simply  as  material  for  the  synthesis  of  body  protein.     Other 
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evidence  from  the  literature  is  cited  in  support  of  tliis  view,  which  is  sub- 
stautially  the  same  as  that  recently  and  tentatively  put  forward  by  Osborne 
and  Mendei.  {Journal  of  Biological  Chemistry,    Vol.  XX,  p.  377,   1015). 

549  -  Fat  Assimilation.  —  Bloor,  W.  R.  (lyaboratories  of  Biological  Cheinistrj'  of  the  Har- 
vard Medical  School,  Boston),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXIV,  Xo.  4 , 
pp.  447-460.  Baltimore,  Md..  1916. 

The  author  has  made  determinations  of  total  fat,  lecithin  (phosphatides) 
and  cholesterol  in  whole  blood  and  plasma  (and  by  calculation  in  the  cor- 
puscles) during  a  series  of  fat  absorption  experiments,  carried  on  with  dogs, 
with  results  which  are  believed  to  justify  the  conclusions  :  i)  that  the  blood 
corpuscles  take  up  the  fat  from  the  plasma  and  trasform  it  into  lecithin  ; 

2)  that  most  if  not  all  of  the  absorbed  fat  is  so  transformed  ;  and  therefore 

3)  lecithin  is  an  intermediate  step  in  the  metabolism  of  the  fats. 

550  -  The  "  Optimum  Age  "  for  Fattening  Off  Irish  Bullocks.  —  Wilson,  j.,  in  the  Jour. 

nal  of  the  Department  of  Agriculture  and  Technical  Instruction  for  Ireland,  Vol.  XVIII, 
No.  I,  pp.  3-6.     Dublin,  1918. 

The  majority  of  Irish  calves  are  born  in  spring.  For  the  first  couple 
of  weeks  they  are  fed  upon  whole  milk,  and  then  upon  meals  and  separated 
milk  for  the  rest  of  the  summer.  They  are  then  "  stored  "  till  they  are  from 
18  to  42  months  old,  but,  in  the  majority  of  cases  till  they  are  30  months  old. 
During  the  first  winter  of  storing  they  are  fed  hay,  a  couple  of  stones  of  roots 
or  a  couple  of  pounds  of  cake,  and  pasture.  During  the  second  winter  they 
depend  chiefly  on  pasture,  with  some  hay  or  straw,  and,  in  some  cases,  a 
few  roots.  Only  pasture  is  given  the  third  winter  though,  in  very  severe 
weather,  a  little  hay  or  straw  is  added.  Under  these  conditions  growth  is 
slow  and  in  autumn  the  bullocks  usually  require  a  month's  preparatory 
feeding  before  being  put  upon  a  fattening  ration.  Their  approximate 
average  weight  and  their  selling  value  (i)  per  head  at  different  ages  are  :  at 
birth  70  lb.  £2.55.  :  at  6  months,  3  cwts,  £4  15s.  ;  at  12  months,  4  cwt,, 
£6.ics.  ;  at  24  months,  7  V4  cwt.,  £ii.ios.  ;  at  36  months,  10  cwt., 
£15.105.  ;  at  42  months,  11  ^  cwt.,  £17.105.  Therefore  the  selling  value 
per  pound  live-weight  of  the  dropped  calf  falls  from  7.7^.  to  3.4^?.  a  pound 
in  about  6  months  ;  after  this  the  variation  is  slight.  If  the  weight  of  the 
new  born  calf  is  reckoned  at  70  lb.  and  the  drop  in  value  at  4  34^-  im- 
pound, the  total  loss  is  26s.  ■^d.;  a  loss  Avhich  must  be  wiped  out  before  any 
profit  can  be  realised.  During  the  rearing  period  the  calf  gains  about  i  /^Ib. 
a  da3^  which,  with  a  selling  value  of  3.4^^.  a  pound,  is  roughly  equiva- 
lent to  a  daily  increase  of  ^d.  in  money  value.  If  it  can  be  reared  at  -^d,  a 
day  the  loss  of  26s.  3^.  will  be  discounted  in  about  5  months.  The  rearer 
cannot,  therefore,  sell  a  calf  profitably  till  it  is  6  months  old  unless  he  gets 
more  than  3.4^.  a  pound  for  it. 

A  medium  sized  fattening  bullock  puts  on  about  2  lb.  a  day,  at  a  cost 
of  about  iii.  [i.  e.,  5  ^^.  a  pound),  and  is  sold  at  ^d.  a  pound.  The  loss  of  I  ^. 
a  pound  is,  however,  only  apparent,  being  compensated  for  by  the  rise  in ' 
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Periods 

of 

Fattening 


Costs 


12  months 

old  to 
1 7  months 

(grass      J 
fatiened)   f 


18  months 

old  to 
22  months 

old 
(Winter 
fattened) 


31  months  { 

old  to 
24  months 

old 
(Winter 
fattened) 


24  months 
old  to 

30  months 

old 

(Grass 

fattened) 

30  months 

old  to 
34months 

old 
(Winter 
fattened) 


36  months  , 

old  to    t 

42  months ' 

old        ' 

(Grass      / 

fattened)  ' 


Cost  of  Store  Bullock  at  12  months 

Young  Pasture  and  Clover  aftermaths 

Cake,  2  lb.  a  day  for  one  months  and  3  lb.  for  thre  e  =  330  lb . 

Attendance  for  six  months . 

Risk  at  2  1/^  % 

Interest  on  Capital  at  5  % 


Cost  of  Store  at  18  months 

Hay,  7  lb.  a  day  for  four  months  •=  60  stone 

Straw,  3  >4  lb.  a  day  =  30  stone 

Roots,  56  lb.  a  day  =  3  tons 

Cake  and  Grain,  averaging  4  %  lb.  ^ 
Attendance  for  four  months    .    .    . 

Risk  at  I  %  % 

Interest  on  Capital 


4  cwt 


I,ess  Manure 


Cost  of  Store  at  21  months  .   .    . 
Haj%  7  lb.  a  day  for  90  days    .   . 

Straw,  3  %  lb.  a  day 

Roots,  70  lb.  =  56  cwt 

Cake  and  Grafn,  41  lb.  =  3  ^  cwt 

Attendance 

Risk  at  I  ^  % 

Interest  on  Capital 


l<ess  Manure 


Cost  of  Store  at  24  months 

Pasture 

Cake  and  Corn,  4  lb.  a  day  for  three  months 

Attendance  for  six  months 

Risk  at  I  % 

Interest  on  Capital 


3  %  cwt.  . 


Cost  of  store  at  30  months 

Hay,  7  lb.  a  day  for  four  months  =  60  stone 

Straw,  7  lb.  a  day  =  60  stone 

Cake  and  Grain,  averaging  41b.  a  day  for  3  months  ' 

Roots,  84  lb.  a  dav  =  90  cwt 

Risk.   . 

Interest  on  Capital , 


3  54   cwt. 


I<ess  Manure 


Cost  of  store  at  36  months 

Pasture 

Cake  and  Corn,  4  lb.  a  day  for  three  months  =  3  V4  cwt. 

Attendance  for  six  months 

Risk 

Interest  on  Capital 


^o™«„ti,    /  ^ost  of  store  at  42  months 
*oTdtoH^^y'7»'--day'    .    .    .    . 
,fi '„^?,     \  Straw,  7  lb.  a  day    .    .    .    . 
46monthslcake;ndCorn,4lb, 

(Winter 
fattened) 


a  day  for  three  months  =  3  J4  cwt. 
112  lb.  a  day  =  6  tons 


Roots, 
Risk. 

Attendance.   .    .    . 
Interest  on  Capital 


i  =. 


lyess  Manure 


£  6. 
2. 
I. 
o. 
o. 
o. 


10.  o 
0.0 

4.0 

10.  o 

4.9 
4.0 


10. 

9- 
o. 
o. 
I. 
I. 
o. 
o. 
o. 


12.9 

10.  o 

16. 10 

5.9 

10.  o 

13- Q 

7.6 

3.0 

4.0 


14. 
o. 


10. 1 
12.0 


13. 
II, 

o. 

o, 

I. 

I. 

o. 

o. 

o. 


18. 1 
5-0 

12.6 

5-0 
8.0 
1.  2 
6.6 
2.0 
3-6 


15- 
o. 


14. 
II, 

2. 

I. 

o. 

o. 

o. 


14. 

10. 

5- 
I. 

7- 

2. 
6. 


15- 
14- 

o. 

o. 

I. 

2. 


8 
o 
10 
6 


0. 

0. 

3- 

8. 

3 

6 

19. 

II. 

3 

0. 

14- 

0 

18. 

15- 
2. 
I. 
o. 
o. 
o. 


20. 
17. 

o. 
o. 

I. 

3- 
o. 
o, 
o. 


8 
o 
10 
6 

2 
O 

9 
6 
6 


24.    1.3 
o.  15.  o 

23.  6.3. 


Finished 

live 
Weight 


Cost 
of  Pro- 
duction 

per 
pound 


cwt. 


6^2 


8^4 


3-5 


3.58 


S'/s 


9% 


11^4 


12  5S 


3-55 


3-53 


3-67 


3.82 
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value  of  every  pound  of  the  original  lean  animal  from  3.3^.  to  4^.,  but  this 
size  animal  realises  no  profit. 

From  the  time  the  rearer  can  afford  to  sell  it  till  the  tihie  the  fattener 
buys  it,  the  Irish  bullock  is  stored,  the  period  of  storing  lasting  from  i  to  3 
years.  Since  the  main  function  of  a  store  bullock  is  to  convert  the  more  or 
less  unmarketable  products  of  the  farm  into  something  which  can  go  to 
market  on  its  own  feet,  the  owner  will  naturally  prefer  an  animal  suited  to 
the  fodder  produced  on  the  farm  and  not  too  advanced  in  growth,  its  age 
being  of  secondary  importance.  There  is,  however,  an  age  at  which  the 
bullock  can  be  put  up  to  be  fattened  to  the  best  advantage  ;  this  age  is 
when  the  difference  between  the  total  gain  producd  by  improving  the  unfat- 
tened  weight  and  the  outlay  upon  fattening  foodstuffs  is  at  its  maximum. 
This  can  be  determined  by  estimating  the  cost  of  producing  a  pound  of  beef 
with  bullocks  of  different  ages.  The  appended  table  shows  the  estimated 
pre-war  costs  of  producing  beef  at  different  ages   (page  591). 

As  grass  in  Ireland  is  cheaper  than  winter  foods,  the  grass  fattened  bul- 
lock costs  less  to  produce.  It  is  seen,  however,  that,  in  both  cases,  the  pro- 
ducer's profits  begin  to  decline  if  the  bullock  is  not  fattened  off  while  it  is 
about  2  years  old  or  under.  A  bullock  stored  till  it  is  3%  years  old  makes  no 
profit,  and  if  such  an  animal  is  sold  to  be  fattened,  it  is  clear  that  if  the  fat- 
tener makes  a  profit  on  it  the  seller  makes  a  corresponding  loss. 

551  -  Breeding  Hens  for  Egg  Production  (i).  — Murphy,  L.,  in  the  journal  of  the  Depart, 
mcnt  of  Agriculture  and   Technical   Instruction  for  Ireland,  \o\.'K.Vl\l,'i>io.  i,  pp.  33-48. 
Dublin,  1918. 

The  paper  under  review  gives  the  results  of  the  5th  Irish  I^aying  Com- 
petition held,  as  in  previous  years,  at  the  Munster  Institute,  Cork,  and  the 
conclusions  deducted  from  them. 

The  competing  breeds  included  17  pens  of  White  Wyandottes,  6  of 
Rhode  Island  Reds,  5  of  White  lyCghorns,  and  one  each  of  Black  Minorcas, 
Red  Sussex,  and  Buff  Orpingtons.  There  were,  in  addition,  4  non-compet- 
ing pens.  Each  pen  contained  6  pullets. 

The  dearth  of  eggs  in  Ireland  in  October  and  November  is  due  to  late 
hatching,  heavy  breeds  hatched  in  May  being  useless  for  winter  egg  produc- 
tion. The  tests  showed  that  with  very  good  laying  strains,  as,  for  example, 
certain  families  of  white  lyCghorns,  late  hatching  is  fairly  successful  if  the 
feeding  and  general  management  during  the  growing  stage  are  good.  The 
eggs  of  early  hatched  pullets  are,  however,  of  better  size  than  those  of 
late  hatched  ones,  an  important  factor  when  dealing  with  breeds  having  a 
tendency  to  lay  small  eggs.  Until  recently  little  attention  was  given  to 
the  size  of  the  eggs,  though  failure  to  give  good  sized  produce  is  so  serious 
a  fault  that  it  discounts  any  other  merit  a  strain  may  have.  Good  size  and 
large  production  can  be  successfully  combined  but  good  stock  must  be  used, 
all  hens  laying  second-grade  eggs  being  rigorously  excluded.  From  the 
results  of  these  tests  it  seems  that  when  a  pullet  has  laid  a  large  percentage 
of  small  eggs  in  her  first  year,  but  gives  good-size  eggs  about  August  of 

(i)  For  Report  of  the  3rd  competition  see  R.  May,  1916,  No.  542.   {Ed.) 
)-55il 
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her  first  season  {i.  e.,  at  the  beginning  of  her  autumn  laying  cycle),  her  fe- 
male progeny  are  liable  to  do  the  same.  It  is,  therefore,  wiser  not  to  use 
such  a  hen  for  breeding,  even  though  her  pullet  record  be  far  above  the  aver- 
age and  her  eggs  in  the  second  year  2  oz.  or  over.  To  obtain  the  best  re- 
sults accurate  breeding  records  and  careful  selection  are  essential.  So- 
called  "  line  breeding  "  cannot  be  continued  successfully  over  a  number  of 
years  unless  the  parentage  of  every  bird  in  the  breeding  pens  is  knpwn. 

Too  much  care  cannot  be  taken  in  the  choice  or  a  cockerel  to  mate  with 
layers,  and  special  consideration  should  be  given  not  only  to  the  number,  but 
also  to  the  size  of  the  eggs  laid  by  his  dam.  The  high  price  paid  for  such  a 
bird  will  be  amply  repaid  by  the  results  obtained. 

The  increase  in  broodiness  in  some  strains  has  not  yet  been  definitely 
explained.  In  some  cases  when  a  non-broody  pullet  is  mated  with  a  cockerel 
from  a  non-broody  hen,  all  the  progeny  will  be  broody.  The  most  satis- 
factory explanation  is  that  given  by  Mr.  OsCAR  .Smart,  who  suggests  that 
broodiness  is  due  to  the  presence  of  tw"o  factors,  A  and  B.  A  pullet  inherit- 
ing the  factors  AA  or  BB  will  not  go  broody,  but  if  a  bird  inheriting  AA  is 
crossed  with  one  inheriting  BB  all  the  progeny  will  be  broody  at  some  time 
or  other.  All  that  can  be  advised  at  present  is  that  a  cockerel  which  has  in- 
troduced broodiness  should  not  be  used  again  with  the  same  hens. 

The  food  given  during  the  period  of  the  tests  included,  in  decreasing 
order  of  the  amounts  given  :  —  oats,  bran  and  pollard,  potatoes,  maize  meal, 
wheat,  fish  meal,  dried  grains,  gluten  meal,  dried  yeast,  small  quantities  of 
dry  mash  and  concentrates,  and  greenstuff.  Reducing  the  potatoes  to 
their  grain  or  meal  equivalent,  4  lb.  of  potatoes  equal  i  lb.  of  grain  or  meal, 
giving  a  total  of  180  ^  cwt.  for  the  210  birds,  thus  4.31  lbs.  of  meal  were 
required  to  produce  i  lb.  of  eggs.  As  a  large  percentage  of  this  meal  was  un- 
fit for  human  consumption  it  showed  the  hen  to  be  very  profitable  for  the 
conversion  of  such  food  into  a  rich  and  easily  digested  human  food.  The 
free  use  of  potatoes  was  perfectly  satisfactory  when  balanced  b^  a  highly 
concentrated  food,  such  as  fish  meal.  When,  as  at  present,  prices  are  high, 
I  it  is  far  better  policj'-  to  feed  a  few  birds  liberally  than  to  keep  a  large  num- 
ber on  little  more  than  a  maintenance  ration,  for,  as  such  birds  are  very  poor 
jfor  table  and  useless  for  egg  production,  the  result  is  sure  to  be  a  loss. 
\  The  winning  pen  (White  Wyandottes)  laid  i  339  eggs,  or  an  average  of 
[223.2  per  hen  ;  the  maximum  number  laid  by  one  hen  was  251.  The  fol- 
lowing table  gives  the  general  results  of  the  competition  compared  with  those 
obtained  in  previous  ye?rs. 


No.  of  eggs  laid 


Year  ,  No.  of  pullets 


Total  Average  per  hen 


.1913 

!t9i4 
'915 
1916 
[917 


318 

3«  ^9y 

1 20. 1 

282 

39216 

139.0 

264 

39764 

150.6 

294 

49830 

169.5 

210 

36660 

174.6 
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552  -  The  Behaviour  of  Chickens  Fed  Rations  Restricted  to :  —  1)  Cereal  Grains ; 
II)  Wheat  or  Maize  Kernel.  —  i.  iiaet,  e.  b.  halpin,  j.  g.  and  McCollum,  v.,  in  The 

Journal  of  Biological  ChemisHy,  Vol.  XXIX,  No.  i,  pp.  57-67  +  2  Tables  +  i  Plate.  Balti- 
more, Febniary,  1917.  — II.  Hart,  E.  B.,  Halpin,  J.  G.,  and  Strenbock,  H.,  ibid., 
Vol.  XXXT,  No.  2,  pp.  415-420  -f  I  Plate,  August  1917. 

Wheat  is  generally  considered  to  have  a  higher  food  value  than  other 
cereals.  The  numerous  experiments  carried  out  on  mammals  by  the 
authors  since  1911  t«nd  to  prove  the  opposite"  and  show  almost  beyond 
doubt  that  wheat  contains  a  slightl}^  toxic  material.  Moveover,  wheat  pro- 
teins are  of  inferior  quality,  and  may  partly  account  for  the  malnutrition 
observed  by  the  authors  when  wheat  was  fed  in  excessive  quantities.  The 
fact  that  maize  kernel  proteins  are  equally  inferior  for  growth  but  are  not 
otherwise  unsuitable  for  normal  nutrition  points  to  the  great  probabilitj" 
that  the  lower  food  value  of  the  wheat  kernel  is  due  to  one  or  more  toxic 
substances.  The  authors,  therefore,  undertook  experiments  with  chickens 
to  determine  :  —  a)  their  resistance  to  an  exclusive  or  restricted  diet ; 
h)  their  food  requirements. 

I.  —  Feeding  experiments  carried  out  with  strong  Rhode  Island  Red 
hens  weighing  from  3  to  4  lb.,  fed  exclusively  on  cereals  and  their  deriva- 
tives during  7  to  12  months,  showed  that  chickens  started  at  half  the  nor- 
mal weight  can  grow  slowly,  maintain  themselves,  and  produce  fertile 
eggs  on  rations  limited  to  :—  i)  maize  meal+gluten  feed+calcium  carbon- 
ate, or  2)  wheat  meal  +  wheat  gluten  -}-  calcium  carbonate. 

These  results  are  in  marked  contrast  to  those  obtained  b3^  the  authors 
with  swine  and  rats,  in  which  these  rations  led  to  loss  of  weight,  cessa- 
tion of  oestrum,  and,  with  wheat,  to  a  condition  resembling  polyneuritis.  ' 

The  mineral  requirement,  and  probabl}^  also  tha1^  of  other  normal 
nutritive  factors,  is  not  the  same  for  chickens  as  for  mammals.  Moreover, 
the  fowl's  capacity  to  tolerate  without  fatal  results  or  a  modification  of  diet, 
the  toxic  substance  contained  in  wheat,  shows  its  metabolism  to  differ 
from-  that  6f  swine  or  rats. 

When  half -grown  chickens  were  used  in  the  experiments  no  important 
improvement  was  obtained  in  the  rate  of  growth  or  egg-laying  capacity 
bj''  supplementing  the  grain  with  salts,  casein,  butter  fat,  or  a  mixture  of 
the  three,  as  compared  with  the  results  obtained  with  grain  +  grain  pro- 
tein concentrate  -{■  calcium  carbonate.  The  protein  content  in  all  cases 
was  about  12  %.  The  eggs  produced  on  all  these  rations  though  fertile 
were  few. 

This  result,  which  disagrees  with  the  best  practical  results  in  which 
animal  protein  concentrates  have  proved  of  great  value  as  supplements  to 
a  ration  of  cereal  grains  for  egg  production,  suggests  that  either  the  hiigher 
plane  of  protein  intake  (20-25  %)  obtained  in  practice  by  the  use  of  the^ 
animal  protein  concentrates  (meat  scraps,  milk,  etc.)  would  account  for  this| 
difference,  or  else  these  concentrates  contain  certain  factors  necessary  to  a 
large  egg  production  which  are  not  found  in  the  cereal  grains  or  casein. 

II.  —  The  previous  experiments  were  extended  to  j^ounger  chickens 
weighing  from  2  to  3  lb.,  with  the  following  results  :  — 
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Chickens  started  below  half  their  normal  weight  can  grow  slowl}'  and 
maintain  themselves  on  rations  restricted  to  maize  meal,  gluten  feed,  and 
calcium  carbonate.  A  ration  restricted  to  wheat  grain,  wheat  gluten  and 
calciiim  carbonate  causes  death  in  3  months.  These  results  agree  with 
those  obtained  for  mammals,  especially  with  regard  to  the  action  of  wheat 
grain. 

When  compared  with  the  results  given  above,  these  show  a  differ- 
rence  in  the  behaviour  of  more  mature  and  younger  chickens.'  The  former 
tolerate  wheat,  but  the  latter,  like  adult  or  3^oung  mammals,  succumb  to  a 
diet  containing  excessive  wheat.  There  is  also  a  difference  in  the  mineral 
requirements  of  growing  chickens  and  growing  mammals. 

Modifying  the  wheat  grain  by  the  addition  of  a  complex  salt  mixture, 
or  by  this  mixture  and  another  change,  such  as  substituting  casein  for  part 
of  the  wheat  protein,  does  not  improve  the  dietary  properties  of  wheat  for 

l^'oung  chickens.     Only  when  butter  is  added  and  the  salt  mixture  and 

j  casein  substituted  for  part  of  the  v.'heat  protein   are  tolerance   and   good 

j  health  obtained. 

[  These  results  do  not  imply  that  wheat  or  its  derivatives  cannot  be  fed 
to  growing  chickens  or  mammals,  but  only  show  their  dietary  limitations 
with  another  species.  They  also  prove  that  wheat  cannot  be  successfully 
used  as  an  exclusive  diet  for  j^oung  chickens  without  the  introduction  of 
other  dietary  factors,  and  show  what  these  factors  are. 

553  -  Studies  on  the  Physiology  of  Reproduction  in  the  Domestic  Fowl.  —  pearl, 

Raymond  (Maine  Agricultural  Experiment  Station,  Orono),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXIV,  No.  2,  pp.  123-135.  Baltimore,  Md.,  1916. 

In  the  preceding  paper  in  this  series  (i)  the  author  has  shown  that  the 
injection  of  the  substance  or  extract  of  the  anterior  lobe  of  the  pituitary 
body  into  the  peritoneal  cavity  of  the  domestic  fowl  failed  entirely  to 
activate  the  completely  resting  ovary.  These  negative  results  seemed  to 
make  attempts  at  administration  per  os  worth  while.  The  results  ma}'  be 
summarized  as  follows  :  — 

Feeding  the  desiccated  substance  of  the  anterior  lobe  of  the  pituitary 
body  of  cattle  to  hens  in  laying  condition  but  at  a  time  of  year  when  the  rate 
of  fecundity  is  declining,  does  not  stimulate  the  ovary  to  an  increased  rate 
of  production. 

Feeding  the  same  sub.stance  to  growing  pullets  does  not  bring  about 
any  earlier  activation  of  the  ovary  than  occurs  in  normal  control  pullets 
not  fed  this  substance. 

I  The  anterior  lobe  of  the  pituitarj^  body  from  cattle  when  fed  to  growing 
'chicks  is  accompanied  by  a  distinct  retardation  in  growth  in  body  weight. 
This  confirms  for  the  chick  the  results  which  have  been  obtained  with  this 
substance  by  other  investigators  (Gushing,  Sandri,  Ai^drich)  in  mammals. ' 
j  The  feeding  of  the  desiccated  substance  of  corpus  luteum  brings  about 
,a  retardation  of  growth  about  twice  as  great  in  amount  as  that  following 
ipituitary  feeding. 

! 

(i)  See  7?.  August  1913,  No.  S38.   (Ed.)  , 
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Neither  pituitary  substance  (anterior  lobe)  r.or  corpus  luteum  substance 
when  fed  to  laying  pullets  causes  any  retardation  in  the  attainment  of 
sexual  maturity  as  indicated  by  the  laying  of  eggs.  The  birds  so  fv_d  begin 
to  lay  eggs  at  t.he  same  age,  but  at  a  smaller  body  weight  than  the  normal 
controls. 
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554 -State  Motorculture  in  England  and  Scotland. —  I.  Mark  Lane  Express  Aqricultuml 
Journal,  Vol.  CXIX,  No.  4505,  p.  88.  I<on(lou,  January  28,  1918.  —  II.  The  Scottish 
Journal  ot  A:^ricuUure,  Vol.  I,  No  I,  pp.  61-62.  Edinburgh,  January,  191S. 

I.  The  President  of  the  Board  of  Agriculture  has  stated  that  the  area 
ploughed  by  Government  tractors  from  the  middle  of  August  to  January 
12,  T918,  was  231  000  acres.  On  the  latter  date  there  were  i  813  tractors 
working. 

II.  —  The  Food  Production  Department  of  the  Board  of  Agriculture 
and  Fisheries  acquired  a  large  number  of  tractors,  one  seventh  of  which  were 
allotted  to  the  Scottish  Board.  This  quantity,  however,  was  not  required, 
and  only  115  new  tractors  were  added  to  the  previous  year's-total.  These 
were  of  the  following  types  :  —  Titan,  Overtime,  British  Universal,  Moline, 
Wallis,  Cub  Junior,  and  Burford-Cleveland. 

Considerable  difficult}^  was  experienced  in  providing  ploughs  for  these; 
tractors  to  suit  Scottish  conditions.     The  ploughs  brought  by  the  Scottish  I 
Board  were  mostly  made  by  Messrs.  Sellar  &  Son  (Scotland)  and  Oliver 
(United  States).     One  Sanderson  &  Mill  plough  and  one  C.^.SE  plough  were 
bought. 

Grubbers,  cultivators  and  harrows  will  also  be  provided  for  use  with 
the  tractors. 

555  -  Agricultural  Machinery  in  Italy.  —  alpe,  v.,  in  uindustria.  Vol.  xxxii.  No.  4, 

pp.  99-100,  4  Figs.  >iilan,  February  2S,  191 8. 

Of  late  years  great  progress  has  been  made  in  Italy  in  the  construction 
of  agricultural  machinery. 

The  writer  first  describes  a  turnwrest  plough,  with  an  all-metal  frame, 
for  hill  \^ork,  and  built  entirely  in  Italy.  Its  sale  price  is  i  34  francs  per 
kg.  (instead  of  34  a  franc  —  the  pre-war  price).  Large  numbers  of  a  plough 
with  the  mouldboard  carried  on  front  wheels,  somewhat  like  the  Belgian 
plough,  are  beirg  corstructed.  Two  models  can  now  be  delivered,  one 
working  at  16,  the  other  at  12  in.  deep.  They  were  tested  with  a  draw-bar 
pull  of  60  kg.  per  sq.  millimetre. 

The  writer  also  mentions  the  construction  of  a  seed  drill  of  the  American 
.type  and  of  a  chop-cutter,  both  machines  much  in  demand  in  Ital3^  Two 
types  of  chopcutter  are  made  in  Italy  :  —  one  with  a  12  in.  delivery,  with 
round  gear  wnec'2,  giving  5  different  lengths  of  cut,  and  with  a  chain  that 
delivers  the  fcrage  automatically  to  the  kaives  ;  it  weighs  175  kg;  the 
other  tj'pe  is  simpler,  but  without  an  automatic  feed.  The  knives  are 
also  of  Italian  make. 
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556  -  Energy  Rec|uired  in  Cultivation.  —  ringelmann,  max,  in  the  jnumai  I'Aqn'cui  me 

fyatuine,  YearLXXXlJ,  Vol.  XXXI,  No. .[,  pp.  66-69,  5  Charts  +  Tables.  Paris,  February 
21,  iqiS. 

While  studying,  in  i8g8,  cultivation  work  in  the  very  fertile  soils  be- 
longing to  the  upland  silt  resting  on  the  tertiary  clay  of  the  Coupvray 
farm,  France,  the  author  found  that  the  preparation  of  the  soil  for  beet  after 
cereals  required  nearly  8  times  more  energy  than  is  required  in  the  same  soils 
for  winter  wheat  after  beet. 

The  author  calculates  that  the  cultivation  of  i  hectare  requires,  ac- 
cordingto  the  period  in  the  rotation  from  7  to  55  million  kilogrammetrjes, 
which  have  to  be  furnished  by  the  fdrm  teams  during  a  time  which  is  al- 
ways limited  (i). 

Elsewhere,  on  tertiary  soils  where  the  method  of  cultivation  is  differ- 
ent, the  author  found  just  over  8  million  kilogrammetres  for  the  cultiva- 
tion of  I  hectare  to  carry  winter  wheat  after  beet,  and  nearly  39  14  ^^' 
lion  kilogrammeters  for  beets  after  cereals ;  the  divergences  from  the  figures 
obtained  at  Coupvray  are  mainly  due  to  the  machinery  employed,  as 
well  as  to  the  depth  of  the  ploughing  and  scarifying. 

Ploughing  represents  the  greatest  part  of  this  total  expenditure  of 
energ)^*  the  division  of  which  among  the  different  operations  is  shown  in 
Table  I. 

Table  I.  —  Repartition  of  the  Total  Expenditure  of  Energy  amongst 

the  Various  Operifwns. 


0. 

3    - 

ling 
6  in. 

Ploughing 

g 
6 

60 

_g 

60 

a 

' 
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Ploughing 

2 

'u 

Total 

0/  tn 

_o  .0 

at  10  in. 

S 

CO 

0 

Oi 

w 

nl 
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to 

kg. 

kg. 

kg. 

kg. 

kg. 

kg. 

kg. 

Preparation     of     a    soil 

for  winter  wheat   after 

., 

beet 

680 

130 

— 

* 

810 

at  j6  in. 

Idem  for  beet  after  cereals 

530 

830 

I  500 

46f. 

460 

160 

3  940 

from  7  to  8  in. 

j  /(few  for  spring  oats.  .   .    . 

I  100 

200 

250 

80 

1  630 

Gearing  off  3-j'ear  clover 

for  a  winter  cereal  .   . 

I  300 

230 

80 

1  610 

Clearing   t  ff  clover  lor  a 

winter  cereal  

I  400 

240 

80 

1  120 

These  figures  show  the  average  traction  in  kg  per  metre  of  width 
worked  ;  to  obtain  the  energy  necessary  per  hectare  in  kilogrammetres, 
each  average  tractive  effort  must  be  multiplied  by  10  000 

(i)  These  figures  would  be  greater  for  stronger  soils.  For  the  whole  work,  the  energy 
should  be  added  that  is  required  for  carting  and  spreading  manure  and  fertilisers,  so\viug,  cul- 
tivation, harvesting  and  carting. 
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For  a  winter  cereal  after  potatoes,  the  figures  are  very  close  to  those  for 
winter  wheat  after  beet. 

Table  I  shows  that  ploughing  represents,  according  to  the  case,  83,  72, 
67,  80,  and  81  %  of  the  total  energy  required  for  the  various  preparatory 
operations  for  these  soils.  In  this  way  is  found  the  cost  of  ploughing  in 
comparison  with  that  of  other  operations.  Starting  from  the  fact,  ascer-i 
tained  on  the  farm  under  consideration,  that  in  November  a  team  of  3  good 
horses  ploughed  34  ares  at  7  to  8  in.  deep  in  a  day  of  9  hours'  actual  work,  the 
author  deduces  the  approximate  area  cultivated  jjer  day  for  the  different 
ox^erations  and  the  number  of  actual  hours  of  work  required  for  cultivating 
I  hectare,  as  shown  in  Thble  11. 

Tabls  ij .  —  Area  Worked  per  Day  and  Time  Required  -per  Acre.  • 


Area 

I    worked  |! 

per  day  i' 

ares  |i     hours  and  tenths 


Preparation  of  a  soil  for  winter  wkeat  after  beets  : 

Ploughing  at  56   i:i 

Harrowing 


Tola! 


Preparation  of  a  soil  for  beef  after  xvhea' : 

Breaking  up  stuble 

Ploughing  at  6  in 

Ploughing  at  10  in 

Harrowing 

Rolling 

Scarifying 


Harrowing 
Scarifying 
Harrowing 
Rolling.    . 


Total 


Preparation  of  a  soil  for  spring  oats 
Winter  ploughing  at  7  to  8  iv. .   . 

Scarifying 

Harrowing 

Rolling  (in  certain   cases)    .... 


Total 


Clearing  off  ^-y-'^''  clover  for  winter  cereal 

Plough'ug  at  7  to  8  iu 

Rolling 

Harrow'ng 


Total 


Clearing  off  lucerne  for  witter  cereal 

Ploughing  at  7  to  8  in 

Rolling 

Harrowing 


Tot  a  J 


Time  required 
per  hectare 


70 

12.9  1 

^5 

20.0  , 

36-0  ^ 

68.(j 

25  ' 

187  1 

,   4-8 

468 

1   2.0  J 

163 

.5.5  1 

2h?8 

;       3-1  , 

2G.0 

163 

.5.5  1 

[ 

288 

3.1  ' 

468 

2.0 

94.9 

94.9 

34 

26,5 

26.5 

150 

.  6.0 

10.8 

187 

4.8 

\ 

.468 

2.0 

2.0 

39.3 

39.3 

29 

;  31.0 

31.0 

468 

2 

7.5 

163 

5-5 

38.5 

38.5 

27 

'■     33-.3 

33-3 

468 

2.0  i 

7.8- 

156 

5-8  \ 

1 

41.1 

41.1 

The  data  of  Table  II  are  in  agreement  with  current  practice. 
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557  -  The  Agricultural  Tractor :  Some  Factors  Governing  the  Design  of  a  Small 

Tractor  (i).  —  Chorlton,  a.  E.  I.,  in  Engineering,  Vol.  CV,  No.  2714,  pp.  7-ic,  Fig.  i^, 
Tables  ^.  l,ondon,  January  1,  iqiS. 

The  problem  of  providing  mechanical  power  in  the  most  suitable  and 
efl&cient  form  for  the  purposes  of  agriculture,  is  one  of  no  inconsiderable  difh- 
culty,  the  guiding  factors  being  such  variables  as  the  size  of  the  farm,  the 
class  of  land,  the  nature  of  crop,  road  transportation  and  the  financial  ones 
of  first  cost,  annual  charges,  etc.  Owing  to  lack  of  precise  information  the 
author  has  had  to  provide  much  of  the  essentia^  data  by  actual  experiments, 
the  results  of  which  arc  of  great  value  for  all  those  interested  in  tTie  agricul- 
tural tractor. 

After  having  disv-ussed  and  compared  the  advantages  and  disadvantages 
of  a  special  power  implement  for  each  purpo.se  with  those  of  a  multi-purpose 
machine,  the  author  concludes  that  the  financial  consideration  of  the  prob- 
lem brings  out  the  advantages  of  a  multi-purpose  machine,  but  without 
necessarily  excluding  special  machines.  There  will  always  be  farms  so 
large  or  special  conditions  of  such  a  nature  as  to  allow  of  the  purchase  of 
special  machines.  The  3  chief  uses  which,  by  their  requirements,  govern 
the  design  of  the  tractor  are  :  —  a)  Road  work,  which  governs  the  minimum 
axle  loading  ;  b)  lyand  work,  which  governs  the  maximum  axle  loading ; 
C)  Farmstead,  which  governs  the  minimum  power  required. 

Road  Work.  —  The  basic  factors  are  adhesion  and  resistance.  The 
adhesion  of  the  driving  wheels  on  the  road  must  be  sufficient  to  utilise  the 
power  developed  by  the  engine  in  overcoming  the  tractive  resistance  of 
the  load  and  the  tractor  combined.  There  exists  a  considerable  amount 
of  data  relating  to  tractive  resistance,  but  for  tf active  adhesion  on  com- 
mon roads,  little  can  be  found.  For  traction  on  rails  recognised  constants 
have  been  developed  frorti  abundant  data.  The  standard  figure  of  ahesion 
is  0.25,  i.  e.,  one-quarter  of  the  load  on  the  driving  axles  can  be  used  in 
drawbar  pull.  After  a  detailed  consideration  of  adhesion  and  resistance 
the  author  gives  the  results  of  his  test  in  2  diagrams,  which  will  be  of 
great  use  for  tractor  construction. 

Work  on  the  i,and. —  The  pressure  which  worked  land  will  bear  without 
injurious  effect  on  the  crops,  varies  according  to  the  nature  of  the  soil. 
From  the  mechanical  point  of  view  the  limit  of  pressure  is  set  by  the  neces- 
sity to  prevent  sinking  into  the  ground,  an  occurrence  which  is  seldom  due  to 
excessive  weight.  What  usually  happens  is  that  owing  to  inadequate  grip- 
ping power  the  driving  wheels  rotate  and  act  as  milling  cutters,  scraping  out 
the  soil  from  underneath.   The  relative  values  of  weight  and  spud  area  are 

r  vtry  difficult  to  allocate  so  as  to  be  able  to  make  comparisons.  For  instance, 
a  machine  with  a  30-cwt.  axle  loading  and  short  spuds  pulls  partly  by  adhe- 
sion and  partly  by  grip,  the  latter  being  rendered  more  effective  by  the 

I  weight  of  the  wheel  holding  the  ground  down  during  this  action.  A  lighter 
tractor  with  a  15-cwt.  axle  loading  must  pull  very  largely  by  grip  alone  and 

j  the  effectiveness  of  the  grip  is  modified  and  reduced  by  the  lighter  weight 

(i)  Paper  read  before  Ihe  Institution  of  Automobile  Engineers,  I^ondou. 
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behind  it,  and  the  greater  rolling  resistance  per  ton  set  up  by  the  spuds.  The 
factors  to  be  determined  are,  therefore,  the  proper  relation  of  pressure  on  the 
laxid,  the  pressure  against  it,  and  the  action  of  the  rim  projection,  strake,  spud 
or  grouser.  1  n  most  cases  3  conditions  must  be  met:  —  i'')  driving  axle  loading ; 
b)  pressure  against  grips  or  spuds ;  c)  effect  of  rolling  resistance.  On  examin- 
ing these  conditions  the  author  finds  that,  for  light  lands,  the  spud  must  be 
increased  4  times,  as  compared  with  heavier  land.  Manj^  useful  experiments 
could  be  carried  out  to  determine  the  most  efficient  form  of  grip  for  varying 
conditions  of  soil  and  weight  of  tractor.  On  very  soft  land  the  wheeled  trac- 
tor, either  by  reason  of  weight  or  spud  pressure,  is  not  suitable,  and  one  of 
the  caterpillar  type  becomes  essential. 

Work  on  the  Farmstead.  —  The  highest  power  required  is  for  thresh- 
ing, which  according  to  the  author's  diagram,  does  not  exceed  20  HP., 
though  it  is  usual  to  allow  25  HP  for  large  machines. 

The  appended  table  summarises  the  results  of  the  author's  experiments 
and  shows  the  basic  requirements  for  a  multi-purpose  tractor. 


Power  required  Driving  axle  loading 
HP.  Lb. 

Ko.id  work 18-20  4400 

I,and  work I  23-25  4400 

Farmstead .    .      i  20-25  Stationary 


In  considering  the  engine,  the  conditions  should  be  taken  into  account 
tinder  which  it  has  to  run  on  a  farm,  the  inexpert  attention  likely  to  be  given 
to  it  being  an  important  factor.  Generally,  while  this  requires  robust  con- 
struction, it  also  calls  for  a  low  power  rating  or  a  considerable  reserve  of  pow- 
er, and  probably  the  factors  of  low  speed,  large  cylinder  capacity  for  power 
required,  strength  and  simplicity  of  parts  are  the  main  ones.  The  engine 
must  operate  on  parafin,  and  it  should  be  able  to  develop  its  power  without 
water  irjection.  Such  an  engine  running  on  paraffin  would  give  an  economj^ 
of  30  %.  It  should,  however,  be  quite  possible  to  secure  better  economies 
with  the  ordinary  engine  than  are  at  present  customary.  It  may  be  taken 
that  the  consumption  per  acre  in  practice  is  about  3  gallons.  A  20-HP 
tractor  has  probably  about  12  14  ^^^^^'^I*-  Taking  2  hours  per  acre,  this 
gives  12  pints  per  hour,  or  0.96  pint  per  brake  horse-power.  This  result  is 
not  at  all  a  bad  one,  and  is  probably  much  better  than  when  the  tractor  is 
run  by  an  ordinary  farm  hand  in  daily  work.  The  consumption  might  well 
be  reduced  to  0.85  pint  per  brake  horse-power,  or  with  a  high-compression 
engine  to  0.6  pint  or  even  less. 

The  author  suggests  that  the  horizontal  type  of  engine  is  to  be  preferred. 
The  high  speed  engine  reduces  the  weight  of  the  tractor,  but  in  view  of  the 
necessity  of  giving  a  reasonably  long  life  under  conditions  of  farm  usage,  it 
is  debatable  if  this' is  a  wise  policy.  The  system  of  cooling  chosen  —  radia- 
tor or  tank  system  —  depends  mostly  on  local  conditions. 

The  writer  deals  with  the  following  points  :  —  Frame  ;  Gearing  ; 
Steering  (there  is  a  general  tendency  to  adopt  the  double-pivot  system  for 
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tractor  work)  ;  Wheels  (which  tend  to  be  reduced  in  diameter,  probably  with 
a  view  to  reduce  weight) ;  lyand  Grips,  The  caterpillar  arrangement,  whilst 
entirely  suitable  for  special  conditions  on  the  land,  cannot  be  considered  as 
advisable  for  road  work. 

558  -  Improvements  of  Agricultural  Implements  in  Inda.  -  Henderson,  g.  s.inthe 

Aprictuturai  Research  Institute  Pus.j,  BnlUiir  No.  73,  pp.  6+  x  Plates.  Calcutta,  IU17. 

The  author  describes  several  implements  introduced  by  him  into  In- 
dia and  which  are  mostly  modifications  of  implements  in  common  use  in 
Egyptian  Agriculture  likely  to  be  useful  in  irrigated  districts.  The 
following  are  worthy  of  note  :  — 

The  Egyptian  plough,  provided  with  hardened  steel  shares  and  ridging 
attachment. 

The  scraper,  for  levelling  irrigated  land. 

The  threshing  machine  ;  consisting  ol  3  axles  each  bearing  6  or  7  iron 
discs.  The  axles  turn  on  iron  bearings  and  the  whole  rests  in  an  angle  iron 
frame.  The  machine  is  pulled  by  a  pair  of  bullocks  and  will  thresh  as  much 
as  5  or  6  pairs  of  bullocks  would  tread  out.  The  discs  are  kept  sharp  by 
filing.  In  working  the  grain  is  put  in  a  heap  on  the  threshing  floor  and  a 
thin  layer  spread  out  on  the  circumference  of  the  heap.  The  machine  is 
pulled  round  this  and  the  straw  kept  perfectly  turned.  Fresh  material 
is  gradually  pla.ced  on  the  beaten  layer  until  it  is  all  beaten. 

The  author  also  describes  2  Arehimedian  screw  water-lifts,  as  well 
as  a  Dutch  water  wheel.  This  latter  is  now  used  in  Egypt,  and  Dr.  Parr, 
of  the  United  Provinces,  gave  the  machine  a  trial  and  reported  favourably 
on  it. 

559  -  Implements  Used  for  Cultivating  Rice  in  India.  —Gilbert,  t.,  and  Salimath, 

S.  S.,  in  Department  of  Agricmture,  Bombay,  Bulletin  No  82  of  1916  (Cultivation  of  Driiletl 
Paddy  in  Soiith  Bombay  Presidency),  pp.  9  •\-  Fig.  23.  Poona,  191 7. 

This  bulletin,  which  deals  with  the  cultivation  of  drilled  paddy,  contains 
23  figures  drawn  to  scale  of  the  various  native  implements  used  in  the  South 
Bombay  Presidency. 

There  is  an  extraordinary  variety  of  implements  in  use  for  the  culti- 
vation of  drilled  rice.  They  are  designed  :  —  i)  to  break  the  soil  after 
harvest ;  2)  to  level  the  surface  and  at  the  same  time  to  break  clods ;  3)  to 
reduce  the  soil  to  a  fine  seed  bed  ;  4)  to  sow  the  seed  ;  5)  to  intercultivate 
and  remove  weeds  ;  6)  to  puddle  the  soil  and  at  the  same  time  to  remove 
weeds. 

The  different  implements,  together  with  their  native  name  are  briefly 
described  below  :  — 

1)  bullock  plough  ; 

2)  the  "  kodda  "  and  "  kodati  "  for  clod  crtishing  ; 

3)  the  "  halka  "  brings  clods  to  the  surface  ; 


( I )  The  threshers  now  used  in  Persia  consist  of  a  snuare  wooden  frame,  carrying  2  wood  a  xles 
bearing  iron  discs.    The  machine  described  by  the  author  constitutes  a  notable  improvement, 
'  and  would  be  very  suitable  to  Persian  conditions,  which  do  not  allow  of  the  use  of  mod-.n, 
agricultural  machinery.  (Ed) 
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4)  the  "  kunti  "  for  harrowing  ; 

5)  the  "  doni  "  for  levelling  the  soil; 

6)  the  "  tool  ",  a  roller  fitted  with  spikes  ; 

7)  a  6  tyned  seed  diill,  sowing  36  to  72  lb.  of  seed  ; 

8)  the  "  henta  "  as  a  brush-barrow,  after  sowing  ; 

9)  the  "  hivtgunti  ",  a  6-t5med  hoe  drawn  by  a  pair  of  bullocks  ; 
in  some  parts  the  2tyned  "  yedikunti  "  is  used  ; 

10^  the  "  repani  "  similar  to  the  "  hutgunti  ",  but  with  the  cutting 
edges  of  its  blades  rounded  ; 

11)  after  the  fields  are  flooded,  the  "  ghute  "  is  used  for  cultivating, 
levelling  the  surface,   and  uprooting  shallow  rooted  weeds ; 

12)  the  "  baskooti  "  is  a  wooden  hand  rake  for  collecting  the  weeds. 
The  crop  is  cut  with  a  sickle  and  laid  in  rows  in  the  field ;  it  is  threshed 

and  handled  by  means  of  various  native  tools  and  implements. 

560  -  The  "Acre meter".  —  Tke  implement  and  Mu.chincry  Review,  \'ol.  Xlylll,  No    515, 
pp.  1187-1188,  Figs.  2.  I<oiidon,  March,  i,  1918. 

An  instrument  invented  and  placed  on  the  market  by  Mr.  W.  G. 
George,  Tunnel  Hill,  Worcester,  England,  to  measure  the  acreage  covered 
by  tractor  ploughs.  The  "  Acremeter  "  measures  from  one  9-in  furrow 
up  to  6  furrows  either  9  in.  or  10  in.  wide,  and  can  be  fitted  to  any  plough 
in  10  minutes;  whilst  it  will  also  register  the  work  of  other  implements, 
such  as  mowers,  binders,  etc.,  up  to  6  ft.  wide  or  over. 

The  instrument  will  be  very  useful  for  measuring  areas  in  tractor- 
ploughing  tests.     It  costs  £5. 

561  -  Double  Disc- Harrows  for  Mechanical  Cultivation.  —  manrin,  g.,  in  the  journal 

cV Agriculture  pratique.  Year  I^XXXII,    Vol.  .XXXI,  No.   3,  pp.   50-51,   2   Figs.   Paris, 
February  7,  191 8. 

Tractors  can  pass  over  ploughed  land  ^uite  safely  if  they  do  not  exceed 
a  certain  weight  and  if  they  are  followed  by  a  disc-harrow.  The  double 
disc-harrow  gives  excellent  results  ;  in  the  191 7  Noisy  le-Grand  (France) 
tests,  with  a  double  machine  with  32  discs,  working  a  width  of  103  in. 
and  a  depth  of  about  3  to  4  in.,  M.  Ringei.m.^nn  found  that  traction  on 
already-hardened  ploughed-land  varied  between  1034  and  1188  lb.  ;  at 
3  in.  depth  the  work  was  well  done,  while  at  4. in.  the  work  was  excellent. 

The  author  describes  .  i)  a  double  disc-harrow,  with  16  in.  discs,  built 
by  T.  Filter  of  Paris  ;  the  machine  is  built  in  2  models  ;  one  with  32  discs  ; 
weight,  I  078  lb. ;  width,  95  in. ;  the  other  with  40  discs;  weight,  i  254  lb. 
and  118  ill.  wide. 

2)  a  double  disc  harrow,  made  by  the  same  maker,  provided  with 
toothed  discs  ;  the  32-disc  model  weighs  i  276  lb.,  and  covers  95  in.;  the 
40-disc  model  weighs  i  342  lb.  and  covers  118  in.  The  di.scs  of  these  2  mod- 
els are  18  in.  wide. 

The  machines  have  steel  frames  ;  there  are  4  levers,  one  per  row  of 
discs,  so  as  to  control  the  angle  as  well  as  the  depth  and  character  of  the 
cultivation.  In  very  hard  soils,  suitable  weights  can  be  placed  on  the  frame, 
to  give  greater  grip. 

[35!)-5ClJ 


AGRICULTURAL   MACHINERY   AND    IMPLEMENTS 


603 


562-  Harrows  with  Rotary  Spades. —  'MAi^RlsG.,mthe  Journal  d' A gHcuUure  pratique, 
Year  LXXXII,  VoL  XXXI,  No.  5,  pp.  02-93.  Figs.  2.  Paris,  March  7, 1918. 

To  break  down  the  soil  still  further,  harrows  are  used,  whose  toothed 
discs  are  replaced  by  members  similar  to  stamped  spades,  called  "herses 
a.  beches  roulantes,  .systeme  Wassis  "  in  Switzerland,  where  they  are  much 
used. 

As  shown  by  the  appended  figure,  the  spade  consists  of  a  pressed  steel 
plate  fixed  symmetrically  on  the  axle  ;  the  successive  spades  are  so 
mounted  that  their  extremities  follow  2  spirals.  As  with  the  discs 
of  double  disc-harrows,  the  spades  are  fixed  on  4  shafts  inclined  towards 
the  line  of  traction  ;  the  inclination  of  these  shafts  cannot  be  altered  during 
the  work  ;  the  shafts  run  on  bearings  fitted  with  Stauffer  lubricators 
using  thick  grease.  The  spades  are  scraped  by  iron  rods  fixed  between 
2  consecutive  members.  A  platform  is  provided  on  the  frame  so  that 
weights  can  be  added  if  the  driver's  weight  does  not  suffice. 

For  transport,  the  seat  is  removed,  and  the  machine  tipped  over,  when 
it  slides  on  2  flat  runners.  . 

In  another  model,  the  harrow-  is  mounted  on  a  tricycle.  By  means 
of  a  lever  the  spade-frame  can  be  lifted  on  the  3  wheels  for  transport  on 
the  road. 

These  harrows  are  made  by  the  Societe  Fritz  Marti,  of  Berne,  Switzer- 
land.    The  small  model  has  28  spades  mounted  in  groups  of  7  on  each 


The  Wassis  harrow  with  rotary  spades. 
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shaft  ;  it  works  a  width  erf  43  in.,  and  weighs  aboiit  400  lb.  The  large 
model  weighs  462  lb.,  and  has  36  spades  mounted  in  groups  of  g  ;  it 
works  a  width  of  55  in. 

In  medium  soils,  a  team  of  2  horses  suffices  to  draw  the  small  model, 
while  the  large  one  requires  4.  The  machine  can  produce  a  tilth  some 
3  or  4  in.   deep  under  good  conditions. 

563  -  The  "  Bueheronne  ",  a  Machin3  for  Felling  and  Sawing  Coppice-Wood.  —  jviathis 

DE  Grandseille,  in  the  supplement  to  the  Bulletin  ds  la  Societe  des  Agnculteurs  de  France 
(Comptes  Rendus  de  I'Assemblee  Generale  de  1917,  48th  Metting),  pp.  51-52.  Parisi 
January,  191 8. 

M.  Mathis  de  GrandseilIvE,  President  of  the  4th  Section  (Forestry) 
of  the  "  Societe  des  Agriculteurs  de  France  ",  reports  the  results  obtained 
by  M.  Pioche's  machine  —  the  "  Bueheronne  "  —  for  felling  and  sawing 
timber  (i),  reproduced  in  the  appended  figure. 


The  "  Bueheronne  ",  for  felling  and  sawiqg  coppice-wood. 


(i)  On  the  request  of  M.  Mathis  de  Grandseille,  president  of  the  Forestry  Section  of  the 
"Societe  des  Agriculteurs  de  France",  M.  Pioche,  the  inventor,  has  communicated  the 
following  additional  information  :  — 

The  "  Bueheronne"  weighs  about  550  lb.  with  its  3  HP.  electric  motor;  its  speed  can  be 
varied  and  it  has  a  special  circular  knife-hlade,  whose  rounded,  bevelled  knifes  are  followed 
by  a  plane-tooth  to  clear  the  cut.  The  knife  blade  works  in  every  direction  and  may  be  used 
quite  close  to  the  soil.  To  drive  the  machine,  a  5  IIP  electrogeneratiug  set  is  needed,  furnish- 
ing a  220  volt  current  for  the  motor  of  the  macliine.  The  generator  may  be  as  much  as  1600 
ft.  away. 
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The  machine  was  tested  in  Grains  forest,  Yonne,  France,  in  tha  pres- 
ence of  several  officers  of  the  Forest  Inspection  Department,  the  Central 
War  Material  Department  of  Angculeme,  the  Air  Ministry,  Woods  and 
Forests,  and  Patents  Office  (Engineering  section).  According  to  their 
report,  the  soil  should  first  be  cleared  of  all  shoots  of  less  than  2  ^  in.  in 
diameter.  In  woods  over  30.  years  old,  this  is  usually  unnecessary ;  for  good 
and  continuous  workirig  there  is  needed  :  i  driver  for  the  machine,  i  sawer 
for  the  knife-blade,  i  workman  to  guide  the  felled  tree  the  right  way,  and 
2  assistants  to  trim  the  felled  trees  and  place  them  in  heaps  ready  for  saw- 
ing ;  total  :  —  5  men.  For  .awing,  the  same  number  of  men  is  needed  at 
the  machine.  The  yield  is  very  satisfactory,  especially  when  compared 
with  that  of  previous  experiments.  With  the  "  Bucheronne  "  5  men 
felled  120  trees  of  2.7  in.  diameter  in  i  hour,  and  the  crew  of  5  men  felled 
and  sawed  in  i  day,  741.63  cu.  ft.  of  wood,  while  the  same  crew,  working 
with  axes,  only  felled  and  trimmed  1059.5  cu.  ft.  in  4  days.  With  the 
machine  each  workman  will  produce  141.26  cu.  ft.  per  day,  while  without 
it  he  will  only  produce  35.31  cu.  ft.  If  the  coppice  is  older,  the  yield  will 
be  better.  The  machine,  which  is  strongly  built  did  very  well  throughout 
the  trial.  The  inventor  should  improve  the  machine  by  furnishing  greater 
grip  on  the  soil  and  by  providing  a  hood  so  that  the  knife  blade  can  be  in- 
spected during  working.  It  is  hoped  that  the  AstkrCo.,  which  has  the 
patent  rights  over  the  machine,  will  improve  it. 

564  -  The  Austin  Excavator  for  Drainage  Ditching.  —  See  No.  506  of  this  Review. 

565  -  The  Us9  of  Hydrogen  for  Driving  Engines :  Tests  in  Holland.  —  Extract  from  the 

Bulletin  des  Usines  de  Guerre,  iu  Le  Ginir.  Civil,  Vol.  LXXII,  No.  13,  p.  224.  Paris,  March 
30,1918. 

Experiments  carried  out  at  the  Hague  with  a  motor  car  driven  by  hy- 
drogen have  shown  that :  — 

i)  a  car  engine  will  work  quite  regularly  and  perfectly  on  a  mixture  of  pure  hj'drogen 
and  air. 

2)  the  engine  does  not  require  adaption. 

3)  the  engine  can  work  smoothy  even  with  a  very  primitive  type  of  carburettor. 

•  4)  the  experiments  that  preceded  the  practical  tests  did  not  require  a  great  outla}' ;  a 
few  tubes  of  hydrogeji  and  the  necessary  mounting  was  all  that  was  required. 

These  tests  were  carried  out  as  a  result  of  the  shortage  of  petrol  for 
public  automobiles  in  Holland.  A  1906  type  "  Spyker"  10-15  HP  motor- 
taxi  was  used,  which  still  ran  well  on  petrol  and  which  could  still  do  over 
30  milps  an  hour. 

Below  the  body  was  placed  a  tube  of  hydrogen,  59  in  long  and  provided 
with  a  manometer  and  a  pressure-reducing  valve.  The  hydrogen  passed 
Under  i  atmosphere  pressure  in  a  metallic  tube  leading  to  the  carburettor. 
A  tap,  placed  on  the  gas  tube  and  connected  to  a  pedal,  controlled  the 
supply  of  hydrogen.  The  air  supply  was  not  very  well  regulated,  being 
done  by  hand,  before  starting. 

After  regulating  the  entry  valves,  in  spite  of  the  primitive  form  of  the 
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carburettor,  the  engine  worked  quite  smoothly  and  evenly  without  miss- 
ing. The  number  of  revolutions  was  found  to  be  less  with  hydrogen  than 
with  petrol.  By  igniting  at  8  mm.  distance  from  the  dead-centre,  the 
maximum  number  of  revolutions  was  obtained.  No  traces  of  ngphthaline 
were  found  in  the  exhaust  gas,  which  was  found  to  be  pure  steam.  The 
engine  therefore  worked  perfectly  on  hydrogen  and  air,  and  that  in  spite 
of  the  casual  methods  used  for  adapting  the  carburettor. 

The  car  started  off  on  the  first  speed,  changing  to  the  second,  and 
after  running  15  minutes  on  the  road,  returned  normally,  the  engine  work- 
ing perfectly  all  the  time. 

The  tests  and  the  trial  run,  which  took  30  minutes  in  all,  had  required 
I  34  ^'^-  metres  of  gas,  while  the  pressure  had  fallen  from  160  to  100  at- 
mospheres. 
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Tillage  Machines  and  Implements. 


Canada 

180  157. 

180  607. 

180  629. 

France 

485  926. 

486  009. 

Switzerland 

77326. 

United  Kingdom  no  892  ■ 

Ill  550. 

Ill  917. 

112  071. 

112  674. 

112  815. 

United  States 

I  251  498. 

I  251  632. 

I  251  636. 

I  251  874. 

I  251  945. 

I  252432. 

I  252  491. 

I  252  574- 

I  252  658. 

I  253089. 

I  253 175- 

I  253  177. 

1  253  307- 

I  253  609. 

I  253  860. 

I  253  943- 

I,and  levelling  machine. 
Plough. 

Agricnltural  implement. 
Rotary  tilling  perforator. 
Plough  for  mechanical  traction. 
Motor  plough. 
— 112  230.  Motorploughs. 
Motor  driven  land  roller. 
Harrow. 
Plough. 

WvxES  Balance  motorplough. 
Balance  plough  to  be  hauled  by  cable. 
Tractor  plough. 
Drag  attachment  for  ploughs. 
Harrow  attachment  for  ploughs. 
Disc  scraper. 
Tilling  machine. 
Agricultural  implement. 
Plough  attachment. 

Caster  wheel  for  agriculture  1  implements. 
Ridger. 

Plough  depth  regulator. 
Disc  harrow. 
Plough  share. 
Revolving  harrow. 
Harrow. 

Disc  garden  plough. 
Attachment  for  sulky  ploughs. 


Manures  and  Manure  Distributors. 

Canada  180  470.  Fertilizer  distributor. 

United  Kingdom    in  552.  IVIanure  or  like  distributor. 

United  Stntcs     i  253  560.  Process  of  extracting  potash  from  felspar,  etc. 
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.    Drills  and  Seeding    Machines. 

United  Kingdom  112  709.  Planting  tool. 

United  States    i  252  668.  Plant  setting  machine. 

I  252  923.  Check  row   planter. 

I  253  621.  Seeder. 

1  253  694.  Maize  planter. 

I  254  266.  Furrow  opener  for  seeding  machine. 

I  254  555-  Planter. 


Canada 
United  States 


Canada 

United  Kingdom 

United  States    i 

I 
I 


United  Kingdom 
United  States    i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Netherlands 
United  States      ] 
I 

I 
I 


Various  Cultural  Operaiions. 

180  226.  Weed  destroyer.  * 

251  7S6.  Tree  protecting  device. 

251  821.  Cultivatbr  attachment. 

252  128.  Motor-cultivator. 
232  627.  Garden   tool. 

252  674.  Cotton  chopper  tool  lifting    mechanism. 

252  749.  Two  row  cultivator. 

252  914.  Vine  cutter. 

252  958  —  I  254  548.  Cotton  choppers. 

252  359  —  I  253  480  —  I  253  993.  Maize  cultivators, 

253  529-  Attachment  for  leister  cultivators. 

254  600.  Furrow  filler  anfi  cultivator. 

Control  of  Diseases  and  Prsls  of  Plants. 

180648.  Poison  for   rodents, 
in  536  —  III  873.  Animal  trap. 

111  876.  Sprayer. 
252  510.  Insecticide. 

252  756.    Tree  sprayer. 

253  672.   Dusting  and   spraying   apparatus. 

Reapers,  Mowers  and  Harvesting  Machines. 

112  198.  Sickle. 

251  492  — I  252  156.  Horse  hay  rakes. 

251  939.    Harvester  reel  support. 

252  016.  Cotton  picker. 

252  063  —  I  252  608.  Harvesting  niiichines. 
252  421.  I,awn  mower. 
252  631.  Katir-corn  header. 

252  880.  Double  row  corn  cutter. 

253  I53-  Seed  saving  attachment  for  mowers. 
253  611.  Maize  husker. 

253  774.  Cotton  picker  desice. 

254  202.  Stooking  machine. 
254  379-  Hay  and  grain  sweep. 

Machines  for  Lifting  Root  Crops. 

2  205.  Machine  for  lifting  plants  without  damaging  the  roots. 
251  575-  Potato-digger. 
251  589.  Beet  topper,  digger  and  loader. 
251  664  —  I  252  230  —  I  253  426.  Beet  harvesting  machines. 
253^5^ —  I  254  004.  .Beet  toppers. 
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Threshing  and  Winnowing  Machines. 

Canada  180613.  Threshing  machine. 

United  Kingdom    112  367.  Flax  threshing  machine. 

United  States    i  251  520.  Seed  screening  and  selecting  means  for  cotton  gins. 

I  252  398  —  I  253  167  —  I  254  422  —  I  254  506.  Threshing  machines. 

I  253  312.  Bean  saving  device  for  threshing  machines. 

I  253  601.  Harvesting  and  threshing  machine. 

Machines  and  Implements  for  the  Preparation  and  Storage  of  Grain,  Fodder,  ete. 
Netherlands  2  197.  Fruit  sorti  g  machine. 

Switzerland  77  328.  Press  .for  maize  silage. 

United  States     i  251  510.  Hay  drying  and  the  like. 

I  251  573.  Grain  drier. 

I  251  759.  Hay  stacker. 

I  252  503  — I  252  901.  Hay  loaders. 

I  353  031  —  1  253  170.  Shock  loaders. 

I  254  175.  Feeder  for  pneumatic    stackers. 

I  254  203.  Maize  shock  loading  machines. 

Steering  and  Traction  of  Agricultural    Machinery. 

United  Kingdom  11 1  392.  Agricultural    tractor. 

112  3 82  — 112  579.  Tractor    couplings. 
United  States     i  251  553  —  i  251  613  —  i  254  446.  Traction  machines. 

I  252  167.  Tractor  for  ploughs. 

I  252  356  —  I  253  643  —  I  253  319 —  I  253  833.  Tractors. 

I  253  073.  Axle  mount  for  tractors. 

I  253  378.  Flexible   tractor  tread. 

Feeding  and  Housing  of  Livestock. 

Canada  180  448.  Manger  mechanism. 

United  Kingdom    in  777.  Shoes  for  horses  and    mules. 
United  States     i  251  672.  Hog  feeder. 
I  252  236.  Hog  oiler. 

Poultry  Fiirming. 

United  Kingdom    112  048.  Hatching  and  rearing  appKance. 

112  137.  Automatic  feeding  appliance  for   poultry. 

112  215.  Method  for  preserving  eggs. 
United  States     1  254  193.  Combined  poultry  feeder  and  drinking  fountain. 
I  254  273.  Egg  turning  mechanism  for  incubators. 

Industries  Depending  on  Plant  Products. 
Brajsil  9  950.  New  process  for  extracting  oil. 

United  Kingdom  no  945.  Process  of  treating  grain  to  modify  the  flavour, 
in  523.  Conveyer  for  bakery  plant. 

111  676.  Process  for  ext-acting  oU  from  the  pericarp  of  palm  nuts, 
in  906  —in  907.  Process  for  purifying  India    rubber. 

112  164.  Artificial  butter. 
112  166.  Process  for  purifying  alcohols,  etc. 
ri2  232.  Process  for    manufacturing  alcohol. 
112  286.  Apparatus  for  depericarping   palm  fruit  and  for  I'ke  purposes 

Industries  Depending  on  Animal    Products. 
United  Kingdom    112  473.  Treatment  of  meat   intended  to  be  preserved  Ry  chilling. 
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Switzerland 
United  Kingdom 


United  States 


Canada 


Un^;ted  Kingdom 
United  States 


?66- 


Dairving. 
77  2)^7.  Ciiurns. 


111  527.  Vessel  for  =toring  and  heating  milk. 

112  034.  Teat  cup  lor  milking  machine. 
112  060.  Cow  milker. 

I  251  465.  Pasteurising  apparatus. 

Farm  Buildings  and  Equipment. 

180  178.  Door  for  silos. 

180  199.  Machine  for  making' cement  shingles. 

180409.  Fence  stay. 

112  040.  Ground  augers. 
I  251  704.  Shingle. 
I  252  477.  Automatic  litter  carrier. 


Various, 

United  Kingdom        112  292.  Centrifugal     pump. 
United  States         i  251  552.  Flower   pol. 

I  251  619.  Wind  mill. 

I  252  160.  Rotary  pump. 


AGRICUIvTURAL   INDUSTRIES. 

567  -  The  Passage  of  Wine  over  Fresh  Lees.  —  Carlfs,  p.,  in  Bulletin  de  l' Association  des 
Chimistes  de  Sucrerie  et  de  DtstiLlerie,  Vol.  XXXIV,  Nos.  10-12,  pp.  334-339.  Paris,  April- 
May- June,  1 91 7. 

When  new  wine  has  been  allowed  to  run  freely  much  more  wine  than  dry 
residue  is  left  in  the  lees.  The  Wine  is  retained  in  this  sort  of  sponge  by 
simple  adhesion  caused  by  the  large  surface,  by  capillarity,  and,  finally, 
because  it  is  held  in  small  cells  (as  water  in  starch  jelly). 

From  100  kg.  of  lees  which  have  been  drained  only  about.  45  kg. 
of  wine  may  be  obtained  by  pressing.  A  certain  part  will,  how^ever,  resist 
all  pressure ;  this  is  the  part  in  the  finest  capillary  tubes,  the  smallest 
cells.  To  remove  it  the  liquid  must  be  mixed  with  another  liquid,  which 
will  eject  it  b}^  capillary  force.  It  is  on  this  principle  that  is  based  Roos's 
diffusion  method,  which  enables  70  %  of  wine,  as  pure  as  that  originally 
drawn  off,  to  be  obtained  from  drained  lees,  whereas  pressing  only  yields 
^/s  of  this  amount. 

If  these  70  kg.  are  removed  from  the  100  kg.  of  drained  lees,  30 
kg.  of  solids  are  left  in  which  are  found  closely  mixed  :  —  i)  bi-tartrate 
of  potassium  (cream  of  tartar)  ;  2)  tannin ;  3)  colouring  substances ; 
4)  pectic  products  ;  5)  substances  imparting  smell ;  6)  yeasts  ;  7)  abun- 
dant ferric  salts  combined  with  8)  various  mineral  salts. 

If,  when  a  proportion  of  the  wine  represented  b}^  100  kg.  of  lees  has 
been  drawn  off,  the  new  wine  in  the  cask  is  replaced  by  an  equal  volume  of 
old  wine,  and  the  contents  again  drawn  off,  the  liquid  obtained  is  equal  in 
volume  to  the  first,  but  its  quality  and  composition  vary  according  to  the 
length  of  time  it  remained  on  the  lees.  If  it  has  onl}^  passed  over  the  lees 
without  being  left  on  them,  the  new  element  will  be  that  part  of  the  wine 
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which  came  in  contact  with  each  individual  portion  of  the  mass.  It  will  be 
represented  by  the  45  kg.  of  new  wine  which  pressing  would  easily  have 
extracted,  so  that  the  second  drawing  off  will  be  a  mixture  of  the  45  kg.  of 
new  wine  +  the  old  wine  ;  the  last  45  kg.  of  old  wine  will  have  driven  out 
the  other  and  taken  its  place. 

If  contact  with  the  lees  is  prolonged  the  influence  of  the  new  wine  will 
be  felt  more  because  that  contained  in  the  capillary  tubes  will  have  had  time 
to  be  replaced.  The  wine  from  the  cask  will  contain  all  the  new  wine  re- 
tained in  the  lees  and  old  wine  which  for  some  time  has  been  in  contact  with 
their  reserve  elements.  As  this  reserve  is  large  and  usually  greater  than 
that  which  can  be  dissolved  by  a  normal  wine,  all  badly  composed  wine 
poured  on  this  mass  will  tend  to  improve,  by  absorbing  that  in  which  it  is 
lacking.  Thus  a  sour  wine  which  disease  has  rendered  deficient  in  tartar- 
ic acid  will  take  up  this  element  in  particular,  a  flat  wine  will  take  up.  H 
flavour,  a  poor,  exhausted  wine  will  take  up  a  provision  of  tartar. 

If,  for  example,  in  a  series  of  three  casks,  one,  for  some  reason  or  other, 
has  yielded  a  poor  wine,  it  will  be  advisable  to  pass  it  over  the  lees  of  the 
two  others  successively,  the  weaker  being  used  last. 

In  spite  of  all  the  care  possible,  wines  sometimes  have  a  bad  flavour, 
detrimental  to  their  use  (flavour  of  mould,  addled  eggs,  bitterness,  fusti- 
ness,  sourness,  etc.).  Such  wines  may  often  easily  be  improved  merely  by 
passing  them  over  fresh  lees,  because  they  are  aerated  without  exposure,  and, 
moreover,  in  their  immediate  contact  with  the  yeast  they  give  up  the  fla- 
vours and  smells  of  the  disease. 

So  as  to  avoid  after-taste  all  the  head  must  be  removed  from  the  cask 
before  the  operation,  because  this  is  always  more  or  less  sour  and  contains 
the  organism  known  as  mother  of  vinegar. 

When  a  defective  wine  is  so  treated,  one  of  the  defective  elements  re- 
mains in  the  lees,  and  the  pressed  wine  and  small  wine  finally  obtained  are 
of  a  quality  inferior  to  that  obtained  by  ordinary  methods.  Wines  at- 
tacked by  "  casse  "  cannot  benefit  by  the  treatment  described  unless  they 
have  have  been  previously  completely  cured  of  the  disease. 

568  -  The  Alcoholic  Fermentation  of  Banana  Must  (i).  —  per.-vtti,  r.,  and  Riviera,  v., 
in  Le  Stazioni  sperimentali  agrarie  italiane,  Vol.  L,  Pt.  9-10,  pp.  433-450,  i  Piute,  w  th  9 
Figs.  Modena,  1917. 

The  various  products  of  the  Musa  sapientum  banana  are  first  enu- 
merated. 

I/ittle  work  has  been  done  on  the  banana  from  a  microbiological  point 
of  view.  An  important  study  by  Mr.  Bailey  (2)  shows  that  the  internal 
part  of  the  pulp  is  sterile,  but  that  bacteria  are  present  in  the  internal  part 
of  the  skin  ;  during  the  normal  ripening  process  these  bacteria  may  find  there 
favourable  conditions  of  development.  Messrs.   Rothembach  and  Eber- 


(i)  See  also  B.  Nov.,  1914,  No.  1054.   {£1^.) 

(2)  Bailey,    E.    M.,    Biochemical   and    Bacteriological" Studies    on    the  Banana,  Jour. 
Atner.    Chem.    Soc,    Vol.    34,    No.    12,    pp.  1700-1730,   1912  ;   Jour.   Biol.  Chem.,  Vol.   Ilf  I 
No.  2,  1912.  (Author). 
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LEIN  (i)  show  that  the  formation  of  the  ethers  of  the  banana  (isovalerianic- 
isoamyhc  ether  and  ethyhc  ether)  does  not  depend  on  bacterial  action. 
As  regards  the  utihsation  of  the  banana  for  fermentation,  there  is  only  the 
paper  of  M.  d'Herei^LE  (2),  who  discusses  the  possibility  of  using  the  resi- 
due from  the  preparation  of  dried  bananas  and  their  flour  for  making 
fermented  drinks.  The  authors,  therefore,  considered  that  a  bacteriological 
study  of  the  banana  and  the  fermentations  to  which  it  may  be  subjected, 
would  be  of  interest. 

The  fermented  liquid  obtained  with  a  must  of  skinned  bananas  dis- 
tinctly showed  the  characters  of  alcoholic  liquids,  but  had  lost  the  delicate 
flavour  of  the  fruit.  As  this  was  attributable  to  the  absence  of  the  banana 
skin  the  experiment  was  recommenced,  leaving  the  pulp  in  the  skin. 

The  must  was  prepared  as  follows  :  the  whole  fruit  was  cut  into  thin 
sHces  and  passed  through  a  press;  the  liquid  obtained  was  filtered  through 
linen  and  diluted  with  water  in  the  ratio  of  i  :  2.5  parts.  The  residue  was 
digested  for  10  hours  at  8^Q.  in  2  ^/g  times  its  weight  of  water,  and  the  filtered 
liquid  mixed  with  the  first,  so  that  the  final  liquid  was  diluted  to  ^5  This 
must,  of  a  fine  dark  yellow,  was  filtered  through  paper  and  kept  in  ste- 
rilised flasks. 

Part  of  the  must  was  used  for  the  preparation  of  a  special  nutritive 
gelatine,  by  tbe  addition  of  10  %  of  ccmmercial  gelatine,  and  for  the  prepa- 
ration of  a  special  agar,  by  the  addition  of  1.5  %  of  agai .  Another  part, 
removed  before  sterilisation,  was  feimented  at  28°  C.  The  fermentation 
started  rapidly  and  was  strong  ;  acidification  started  after  48  bcurs. 

The  following  bacteria  were  isolated  and  grown  on  the  banana  gela- 
tine and  agar:  — 

i)  a  Saccharomyces,  predominant  in  the  liquid,  which  the  authors  call- 
ed Sacch.  Musae ;  2)  a  bacterial  foi  m,  abundant  in  the  liquid  [Bat  illus  sp.  ?)  ; 
3)  a  variety  of  Oospora  lactis  ;  4)  a  variety  of  Myc  oderma. 

The  authors  describe  the  first  three  m  croorganif  me  and  give  in  details 
the  results  of  the  study  of  their  nutrition,  their  growth  in  various  culture 
media,  and  their  action  whenisolattd,  ccmbinedin  groups  of  two,  or  all  three 
together.  Frcm  this  last  point  of  view  it  was  noticed  that  the  action  of 
the  Saccharomyces  is  inhibited  by  the  presence  of  the  bacterium,  and  also, 
though  much  less,  by  the  presence  of  the  Oospora.  The  following  results 
were  obtained  with  the  banana  must  :  ■ — 

'  Microorganism  ^P^^^^f^^^  ""tt^ir 

Saccharomyces  Musae 0.9978  1.48 

Bacillus  sp 1. 0000                                       — 

Oospora  lactis  var i.oooo                                       — 

Sacch.  +  Bacillus 0.9992  0.53 

Sacch.  -\-  Oospora 0.9980              *  1.34 

Oospora  -f  Baciilus 1.0000                                       ■ — 

Sacch  -\-  Oospoia  -\-  Bacillus 0.9990  0.67 


(i)  KoTHiMBERG,  F.  and  Eberlein,  I,.,  The  Occurence  of  Esters  in  Bananas,  ref,  in  Exp. 
Stat.  Rcrd.,  Vol.  XVII  ;  Deut.  Essijiindustrie,  No.  9,  pp.  81-82,  1905.  (Author). 

(2)  d'Herelle,  F.  H.,   Utilizat'on  of  the  Surplus  Banana  Crop,  Bull.  Offic.  Soc.  Ai^r., 
Vol.  3,  No.  3,  pp.  241-243,  Cuba,  1907.  (Author). 
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In  view  of  the  unfavourable  influence  of  the  bacillus  and  Oospora  the 
experiments  were  henceforth  only  carried  out  with  Sacch.  Mtisae.  Banana 
must  was  prepared  with  5.5  lbs.  of  finely  cut  fruit  and  skin  digested  with 
twice  their  weight  of  water  at  550  C,  for  2  hours  on  3  consecutive  days.  The 
liquid  was  sown  with  the  Saccharoniyces,  after  a  sample  had  been  taken  for 
an  analysis  which  gave  the  following  results  :  — 

polarisation  before  inversion 2. .40  % 

»  after  «  -s-So  » 

Fehling  before  »  0       » 

»  after  »  (S.i     » 

thus  showing  the  absence  of  saccharose  and  the  presence  of  glucose  and 
invert  sugar,  which,  calculated  as  invert  sugar,  are  present  in  the  propor- 
tion of  68.66  °/oo- 

Fermentation  was  set  up  in  4  litres  of  must  in  a  large  glass  bottle. 
The  determination  of  the  alcohol,  made  when  the  strong  fermentation  had 
ceased  (after  10  days),  gave  a  specific  gravity  at  15°  C.  of  0.9979  ^^^  i-4i% 
of  alcohol  in  volume ;  Va  of  "the  sugar  had,  thus,  already  changed  to  alcohol. 

Part  of  the  fermented  liquid  was  rapidly  filtered  through  cottonwool, 
without  pressing  the  solid  portion,  and  the  filtrate  poured  into  a  bottle 
which  was  hermetically  closed. 

The  bottle  was  opened  after  about  two  years,  and  the  contents  found 
to  have  kept  well.  The  liquid  had  the  pleasant  smell  of  the  fruit,  was  very 
clear  and  straw  coloured.  The  taste,  however,  did  not  fulfill  the  promise 
of  the  smell.  This  was  due  to  the  dilution  of  the  must,  which  made  the 
wine  rather  flavourless  and  its  alcohol  content  low,  while  the  amount  of 
sugar  present  was  insufficient  to  compensate  for  these  faults.  It  is,  however, 
impossible  to  avoid  such  a  dilution  because  of  the  excessive  thickness  of 
the  undiluted  must  and  its  high  content  in  mucilaginous  substances.  It 
is  practically  impossible  to  prepare  an  alcoholic  drink  by  the  fermentation 
of  natural  tanana  must ;  it  is  necessary  to  add  sugar,  and,  perhaps,  to 
purify  the  must  when  the  strong  fermentation  phase  is  passed.  Under  these 
conditions  it  is  possible  to  obtain  successfully  from  the  banana  a  fermented 
liquid  of  good  colour,  slightly  alcoholic  and  of  attractive  qualities,  amongst 
which  the  agreeable  smell  of  the  fruit  holds  first  place.  The  authors  in- 
tend to  carry  out  further  experiments  on  the  subject. 

569  -  The  Production  of  Alcohol  from  Algae.  -  -  Kayser,  in  Comptes  rendus  des  Seances  dt 
I' Academic  d' Agriculture  de  France,  Vol.  IV,  No.  14,  pp.  450-451.  Paris,  April  17,  1918. 

For  some  time  marine  algae  have  been  used  as  a  food  for  man  on  account 
of  their  richness  in  carbohydrates.  Quite  recently  they  have  also  been  used 
as  a  substitute  for  oats  in  the  feeding  of  horses  (i).  In  bacteriology  agar- 
agar  (gelatine)  is  used  as  a  basis  for  nutritive  media.  In  this  case  the  gela- 
tine media  and  the  acid  solutions  must  be  sterilised  separately  and  mixed 
after  sterilisation  so  as  to  prevent  the  gelatine  from  changing  into  sugar. 

The  author  (I^ecturer  at  the  National  Agricultural  Institute)  has  made 


(i)  See  R.  March,  1918,  No.  320.  {Ed.) 
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an  investigation  into  the  amount  of  fermenting  sugars  which  might  be  ob- 
tained under  pressure  and  by  the  acl^ion  of  acids. 

At  the  Pasteur  In.stitute  the  water  content  of  I.aminaria  di^itata,  pre- 
viciusly  washed  to  extract  tlie  mineral  salts,  or  unwashed,  was  reduced  by 
evaporation  to  10  %.  The  algae  were  then  treated  with  water  containing 
3,  4,  and  even  6  %  of  sulphuric  acid  for  half  an  hour  or  an  hour,  at  122'^  C. 
The  sugary  liquid  was  neutralised  to  i  "/oo  of  acidity,  nitrogenous  material 
added  in  some  cases,  and  sprinkled  with  brewers'  yeast.  Fermentation  oc- 
curred without  difficulty,  but  somewhat  better  in  the  flasks  containing 
nitrogenous  matter.  An  average  of  6 litres  of  alcohol  per  100  lb.  of  dry 
algae  was  obtained. 

It  is  probable  that  larger  quantities  could  be  obtained  commercially, 
when  higher  pressure  is  possible.    The  author  is  of  opinion  that  tHe  solid 
liquid    residue  could    subsequently  be  used  for  the  extraction  of  mineral 
matter  and  potash,  thus  serving  a  double  purpose. 
570  -  Sorghum  or  Dari,  a  New  Substitute  for  Malt  Used  in  Brewing.  —  Raux,  j.,  in 

Brasserie  et  Malterie,  Year  VII,  No.  2+,  pp.  372-375.  l,yons,  March  5,  1918. 

For  several  months  brewers  have  been  offered  as  a  new  substitute  for 
1  malt,  sorghum  or  dari,  also  called  "  dura  "  and  "  Guinea  millet  ".  Owing 
to  the  high  price  of  rice  and  maize,  used  as  substitutes  in  brewing,  and  their 
present  use,  particularly  for  bread -making,  it  was  suggested  that  sorghum, 
which  is  cheaper,  might  be  used  in  their  stead.  It  is  offered  either  as  a  m^eal 
or  as  whole  grains ;  sometimes  the  grain  is  not  decorticated  and  the  yield 
in  extract  is  then  low  (about  10  %). 

The  moisture  content  is  from  12  to  15  %.  If  too  damp  the  sorghum 
quickly  goes  bad  turning  sour  and  takes  on  an  abnormal  odour. 

The  yield  in  extract  —  64  to  70  %  —  is  much  below  that  given  by  maize, 
and  especially  by  rice.  In  maize  it  depends  on  the  extent  of  cleaning.  Sor- 
ghum is  delivered  at  the  brewery  without  any  special  treatment,  but  it 
would  be  easy  to  treat  it  in  such  a  way  as  to  remove  part  of  the  fats,  which 
amount  to  3  to  5  %,  i.  e.,  little  less  than  those  contained  in  crude  maize. 
In  sorghum,  as  in  maize  these  substances  hinder  the  solution  of  the  starch, 
thus  accounting  for  a  yield  in  extract  below  that  which  might  be  expected 
from  the  proportion  of  starch  it  contains  (62  to  66  %). 

Sorghum  fat  also  has  the  disadvantage  of  going  rancid  fairly  quickly. 

Care  must,  therefore,  be  taken  to  store  the  grain  in  good  condition  and  to 

use  nothing  with  any  rancid  smell,  as  this  might  be  transmitted  to  the  beer. 

Most  of  the  samples  contain  a  fairly  large  amount  of  total  protein ; 

j  this  would  account  for  the  rapid  spoiling  of  over-damp  grain.     Most  of  this 

1  protein,  however,  is  insoluble  and ,  as  in  all  crude  grain,  does  not  pass  into  the 

I  must  and  can  bave  no  influence  on  the  keeping  quality  of  the  beer. 

j  Sorghum  is  used  in  the  same  way  as  maize  and  rice,  i.  e.,  it  is  added 

j  during  the  first  mashing  or  to  the  copper.     It  may  be  advantageously  used 

j  in  brewing.     The  only  difficulty  is  that  of  filtering,  which  is  attributed  to 

'  the  use  of  excessively  fine  meal,  which  must  nol  exceed  a  certain   degree 

■  of  fineness.     From  the  point  of  view  of  filtering,  treatment  during  boiling 

'  is  advantageous  as  it  allows  all  the  starch  to  be  dissolved  b\  dividing  the 

cellulose  of  the  grain  into  the  smallest  possible  particles. 
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571  -  Microscopical  Studies  on  Tomato  Products  (i).  —  Howard,  burton  J.,  in  collabor- 
ation with  Stephenson,  Charles  H.,  in  United  States  Department  of  Agriculture  Bulletin 
No.  581,  pp.  24,  5  Fig.,  12  Tables.     Washington,  October  6,  1917. 

During  the  past  few  years  the  Bureau  of  Chemistry  has  conducted 
a  very  comprehensive  investigation  to  estabhsh  a  basis  for  judging  tonfeto 
products.  Experiments  were  conducted  in  the  bureau  laboratory  and 
also  in  factories,  a  large  Humber  of  which  were  visited.  Out  of  the  mass 
of  data  thus  collected,  it  was  felt  that  the  scientific  facts  underlying  the  re- 
lationship between  microorganisms  and  the  rot  and  decay  of  tomato  pro- 
ducts should  be  of  value  to  manufacturers  and  food  control  officials  at 
the  present  time.  The  results  bearing  upon  the  relation  of  the  physical 
condition  of  the  stock  from  which  tomato  products  are  made  to  the 
numbej  of  microorganisms  present  in  tomato  products  are  therefore  given 
in  this  bulletin. 

A  great  many  tests  at  factories  were  made  by  noting  the  general  condi- 
tion of  the  stock  and  then  examining  microscopically  samples  of  the  finished 
products.  The  criteria  published  inigi  I  in  the  Bureau  of  Chemistry  Circular 
68,  for  the  guidance  of  manufacturers,  were  reached  largely  by  such  experi- 
ments. 

Tomato  products  promptly  made  from  stock  judged  acceptable  by 
visual  inspection  never  showed  high  counts  of  microorganisms.  Similarly, 
products  made  from  stock  obviously  not  good  or  from  stock  improperly 
handled  usually  showed  high  counts.  It  may  therefore  be  assumed  that  high 
counts  of  organisms  in  such  products  indicate  unmistakably  that  the  stock 
used  was  in  bad  condition  or  was  handled  in  an  insanitary  manner  during 
manufacture. 

It  was  found  that  tomato  pulp  stored  in  barrels  usually  gave  high 
microscopical  counts  ;  hence  it  would  seem  inadvisable  to  usq  barrels  for 
storing  the  product. 

Field  work  performed  during  the  past  three  seasons  has  proved  that 
with  proper  equipment  and  factory  management  there  is  no  reason  for 
stock  ready  for  the  cyclone  to  contain  over  i  per  cent  of  decayed  material. 

In  factories  where  the  stock  is  properly  handled  the  mould  count  is  of 
greater  importance  than  the  counts  of  the  other  organisms  in  judging  the 
condition  of  the  raw  stock.  High  counts  of  yeasts  and  spores,  and  bac- 
teria are  more  frequently  an  indication  of  secondary  than  of  primary  spoil- 
age. A  low  mould,  yeast  and  spore  or  bacterial  count  does  not  necessarily 
indicate  sound  stock,  but  a  high  count  in  any  of  these  organisms  always  in- 
dicates bad  stock  or  improper  handling. 

It  was  found  that,  of  the  samples  made  in  the  laboratory,  none  with 
less  than  5.5  per  cent  of  rot  gave  a  mould  count  of  more  than  50  per  cent  of 
microscopical  fields.  In  the  case  of  the  factory  samples  the  mould  count 
rose  sharply  from  o  to  ^2  per  cent  of  rot.  Beyond  ^/j  per  cent  the  rate  of 
rise  gradually  decreases,  until  after  20  per  cent  of  rot  the  rate  of  increase 
is  slow.  A  mould  count  ,of  40  may  be  obtained  in  samples  having  any 
amount  of  rot  between  2.2  and  100  per  cent. 


(i)  See  also  /?.,  September  loi/,  No.  856.  (Fd.) 
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A  yeast  and  spore  count  of  20  per  Veo  c^-  represents  about  i  per  cent 
of  decay.    From  this  point  the  rate  of  increase  is  slow. 

A  bacterial  count  below  15  000  000  per  cc.  indicates  little  as  to  the 
amount  of  decay.  Beyond  this  jDoint,  however,  up  to  20  per  cent  of  rot 
the  rate  of  increase  is  about  20  000  000  for  each  per  cent,  of  rot. 

An  investigation  of  the  manufacture  of  tomato  sauces  and  pastes  in 
Italy  showed  that  Italian  products  should  be  equal  to  American  products 
made  under  similar  conditions.  The  mould  count  for  the  concentrated 
products  was  found  to  be  about  the  same  as  that  for  pulp,  and  the  yeast 
spore  and  bacterial  counts  to  be  proportional  to  the  degree  of  concentra- 
tion. Sauces  and  pastes  made  from  objectionable  material  run  particularly 
high  in  yeasts,  spores  and  bacteria.  High  counts  on  tliis  class  of  products, 
then,  indicate  bad  stock  or  insanitary  handling. 

572  -  The  Importance  of  Bacterial  Action  in  Indigo  Manufacture.  —  Hutchinson, 

C.  M.  (Imperial  Agricultural  Bacteriologist,  Pusa),  pp.  11.  Calcutta  1917. 
As  the  result  of  investigations  carried  out  in  the  Imperial  I^abo- 
ratory  during  1916  in  conjunction  with  the  Indigo  Research  Chemist, 
it  has  become  apparent  that  the  yield  of  indigo  from  a  given  weight  of 
indigo  plant  depends  upon  the  invervention  of  bacteria  during  the  steeping 
process.  The  account  of  the  work  done  on  this  subject  is  intended  to  give 
some  idea  of  the  manner  in  which  this  fact  has  been  ascertained,  the  extent 
to  which  it  is  probable  that  bacterial  action  affects  yield,  and  the  possible 
ways  of  making  use  of  this  new  piece  of  information  so  as  to  successfully 
modify  existing  factory  practice.  It  is  remarkable  that  so  far  as  published 
records  are  concerned,  no  previous  work  on  these  lines  has  apparently 
been  done  in  India,  as  the  obviously  bacterial  nature  of  the  fermentation 
process  going  on  in  the  steeping  vat  would  naturally  suggest  investiga- 
tion into  the  action  of  such  bacteria  upon  the  plant  and  upon  the  important 
part  of  it  which  goes  into  solution  in  the  water. 

The  chief  conclusions  reached  in  the  present  study  are  as  follows :  — 
i)  The  yield  of  indigo  depends  largely  upon  bacterial  action. 

2)  Some  kinds  of  bacteria  operate  beneficially,  others  detrimentally. 
In  the  absence  of  the  former  class  in  sufficient  numbers  there  will  be  a 
reduction  in  yield. 

3)  It  should  be  possible  to  ensure  the  presence  of  the  beneficial 
kinds  by  artificial  inoculation. 

4)  It  is  necessary  to  bring  the  bacteria  normally  present  on  the 
walls  of  the  steepling  vat  into  closer  contact  with  the  indigo  plant  in  the 
vat,  by  altering  the  shape  of  the  latter  so  as  to  reduce  the  ratio  of  cubic 
content  to  wall  area. 

5)  It  will  probably  be  found  beneficial  to  modifiy  the  character 
of  the  wall  surface  so  as  to  promote  more  extensive  and  permanent  growth 
of  the  beneficial  bacteria. 

573  -  The  Use  of  Imperata  cylindrica  in  Paper  Making;  Experiments  in  Italy.— 

ViGNOLO-IvUTATi,  Fbrdinando,  ill  Annalt  dclla  R.  Accademia  d' Agricoltura   di   Torino, 
Vol.  I^VIII,  igrs,  pp.  68-76.     Turin,  1916. 

Since  1913  {L'lndustria  chimica,  Nos.  2  and  13,  Turin,  1913),  the 
author,  attached  to  the  Chemical  I^aboratory  of  Commercial  Products  at  the 
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Royal  Institute  of  Commerce  of  Turin,  has  carried  out  laboratory  experi- 
ments and  industrial  investigations  into  the  utilisation  of  Imperata  cylin- 
drica  as  raw  material  in  paper-making.  In  his  laboratory  experiments  he 
treated  the  leaves  by  the  soda  method ;  in  the  industrial  experiments  the 
calcium  bisulphite  method  was  used.  The  results  obtained  in  the  labora- 
tory experiments  led  to  the  conclusion  that :—  i)  under  normal  pressure 
the  cellulose  (which  is  easily  bleached  by  the  ordinary  methods)  may  be 
extracted  from  /.  cylindrica  without  difficulty  in  quantities  amounting  to 
40  %  of  air-dried  raw  material ;  2)  the  fibre  of  Imperata,  Stipa  and  Lygeum 
are  very  similar.  From  the  results  obtained  in  the  industrial  investigations 
it  may  be  concluded  that  :—  i)  the  cellulose  of  /.  cylindrica  is  very  similar 
to  that  of  esparto  grass;  2)  the  yield  of  bleached  cellulose  may  amount  to 

38  % ;  3)  no  greater  consumption  of  chemicals  is  required  to  reduce  to  paper 
pulp  the  cellulose  of  Imperata  than  to  reduce  that  of  esparto. 

In  the  industrial  experiments  the  soda  method  was  tested  with  the 
following   results  :  — 

The  best  conditions  for  obtaining  an  easily  bleached  pulp  are  realised 
by  using  the  autoclave  under  a  pressure  of  from  2  to  3  atmospheres  and  caust- 
ic soda  in  quantities  not  less  than  10  %  of  the  air-dried  raw  material.  An 
excess  of  soda  facilitates  bleaching  but  reduces  the  pulp  yield.  The  yield 
is  higher  with  low  pressure  (i  to  2  atmospheres)  and  prolonged  boiling  than 
with  greater  pressure  and  shorter  boiling.  The  crude  fibre  obtained  with  10 
to  15  %  caustic  soda  contains  a  high  proportion  of  slimy  substances  which 
are  largely  removed  by  prolonged  washing.  By  the  use  of  10.6  %  of  soda 
and  0  hours'  boiling  under  a  pressure  of  3  atmospheres,  37  %  of  crude  fibre 
is  obtained.  If  this  is  treated  •mih.  15  %  calcium  chloride  (containing  33  % 
free  chlorine),  a  satisfactor}^  white  fibre  is  obtained.  If  a  larger  quantity 
(15.9%)  of  caustic  soda  is  used  under  the  same  conditions  of  boiling  and 
pressure,  the  yield  is  slightly  less,  and,  when  treated  with  12.4  %  of  calcium 
chloride,  a  perfectly  white  fibre  is  obtained.  The  yield  of  bleached  fibre  is 
thereby  raised  to  about  35%,  but  if  normal  pressure  is  used  the  yield  is  from 

39  to  40  %. 

The  stems  (70-80  cm.  long,  3-4  mm.  in  diameter  at  the  lower  internodes 
and  about  2  mm.  at  the  upper  internodes  ;  water  content  about  11  %  when 
air-dried),  stripped  of  their  nodes,  chopped  and  crushed,  then  treated  by 
the  methods  used  for  the  leaves,  give  about  45  %  of  bleached  cellulose. 

According  to  HacheIv  there  are  3  varieties  of  /.  cylindrica  :— 

i)  a)  var.  genuina  sub-var.  europaca,  growing  on  the  sandy  shores  of  rivers  and  the 
sea  throughout  the  Mediterranean  district;  and  even  as  far  as  the  Sahara  and  Caspian  Sea  ; 
b)  var.  oenuina  sub-var.  Thumhcr'JiU,  of  central  and  southern  Africa  ; 

2)  var.  condensata,  of  Chili  ; 

3)  var.  Koeni'M,  of  East  Africa  and  southern  and  eastern  Asia. 

In  his  experiments  the  author  used  I.  cylindrica  var.  genuina  sub-var. 
europaea.  In*  certain  districts  varieties  of  Imperata  have  been  of  great  ser^ 
vice  in  fixing  mo\dng  sands  and  in  fighting  the  desert.  For  this  reason  when 
these  plants  are  to  be  used  in  such  districts  for  paper-pulp  they  should  be 
cut  and  not  uprooted,  so  as  not  to  injure  growth. 
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In  Italy  /.  cylindrica  grows  mostly  on  the  southern  Tyrrhenian  coast, 
on  the  Ionian  coast,  and  in  the  islands.  In  Calabria  it  is  often  found  as  a 
weed,  infesting  the  olive-orchards  in  particular.  In  this  last  case  harvesting 
and  using  it  would  not  only  improve  olive  growing,  but  would  also  form 
a  source  of  income. 

574  -  Dairy  Inspection  in  the  United  States.  —  bailey  \v.  m.,  in  the  journal  0/  the 

American  Vcteritiary  Medical  Association,  Vol.   LII,   No.  6,  pp.   686-692.  Ithaca,  N.  Y  , 
February,  191 S. 

In  this  address  delivered  at  the  54th  Annual  Meeting  of  the  American 
Veterinary  Medical  Association,  the  following  points  were  discussed  : 
i)  Healthy  Cattle ;  2)  The  Importance  of  Clean  Milking  Methods,  Cooling, 
Transportation  and  Distribution  Methods  ;  3)  Pasteurization. 

The  following  points  were  emphasized  concerning  the  value  of  close 
correlation  of  dairy  and  milk  inspection  :  — 

a)  Milk  produced  under  filthy  conditions  may  posses  a  low  bacterial 
count  if  it  is  instantly  and  constantly  cooled  to  500  F.  or  below. 

h)  Milk  produced  under  sanitary  conditions  may  possess  a  high  bac- 
teiial  count  at  the  time  of  distribution,  if  it  has  not  been  cooled  and  main- 
tained at  proper  temperature. 

c)  A  high  scoring  dairy  may,  at  times,  produce  a  badly  contaminated 
milk,  while  a  dairy  scoring  very  low  may  produce  clean  milk. 

d)  Thus  careful  inspection  of  gross  conditions  and  the  rating  of 
their  value  in  terms  of  per  cent,  on  the  government  score  card,  together  with 
milk  inspection,  particularly  bacterial  analysis,  will  enable  any  health  de- 
partment to  judge  its  milk  supply  correctly. 

The  establishment  of  ^  government  milk  hygiene  service  for  the  control 
and  regulation  of  milk  production  throughout  the  United  States  is  advo- 
cated. 

575  -  The  Daily  per  Capita  Consumption  of  Milk  in  the  United  States  (Connecticut).  — 

JtJDKiNS,  H.  r.,  Journal  of  Dairv  Science,  Vol.  I,  No.  3,  pp.  246-249.  Baltimore,  Septem- 
ber, 191 7. 

While  it  is  difficult  to  compile  any  accurate  figures  on  the  daily  per 
capita  consumption  of  milk,  it  is  generally  conceded  that  the  average  for 
the  United  States  is  about  0.6  of  a  pint.  This  is  a  little  more  than  a  glass 
a  day.  That  this  is  too  small  an  amount  is  beyond  question  considering 
that  from  the  standpoint  of  protein,  which  is  especially  needed  by  the  grow- 
ing child,  or  from  the  standpoint  of  total  energy  as  utilized  by  the  adult, 
much  morefood  value  is  obtainable  from  milk  for  a  given  sum  of  money  than 
can  be  purchased  in  any  comparable  food. 

The  following  table  recently  prepared  by  the  United  vStates  Depart- 
meiit   of  Agriculture  illustrates  this  point :  — 


Protein. 
1  quart  of  milk  is  equal  to  : 

7  ounces  of  sirloin  steak 
6  ounces  of  round  steak 
4-3  eggs 
8.5  ounces  of  fowl 


Energy . 

I  quart  of  milk  is  equal  to  : 

II  ounces  of  sirloin  steak 
12  ounces  of  round  steak 
8  Vz  eggs 

10.7  ounces  of  fowl. 
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Were  it  not  for  the  infant  the  per  capita  consumption  would  be  much 
less  than  it  is.  According  to  Vermont  Bulletin  195  one  sixth  of  the  milk 
produced  by  22  000  000  cows  is  used  as  a  food  for  infants  and  young  child- 
ren. It  has  been  figured  that  an  infant  consumes  530  quarts  of  milk 
during  the  first  year  of  its  life. 

In  order  to  study  the  per  capita  consumption  of  milk  first  hand  data 
were  tabulated  from  families  living  in  Storrs  to  whom  the  Connecticut 
Agricultural  College  retails  daily  about  90  quarts  and  hence  accurate  records 
were  available. 

The  families  were  divided  into  three  groups  :  — • 

Group  I. 

Families  with  one  or  more  children  under  three  years. 


Number 
of  days 


Number 
of  pints 


Total.    . 
Average 


Average 

daily 
I  consumption 


Number 
in  family 


I  019 
IOI.9 


5546 
5-546 


5679 
567.9 

Group  II. 

Families  i&ith  children  three  to  twelve  years. 


Total.    . 
Average 


586 
97.6 


I  780 
296.6 


18.02 
3-003 


39 
39 


24 
4 


Average 
per  capita 


(pints) 


1.42 


0.75 


Group  III. 

Families  with  no  children. 


Total 

Average 

Average  per  27  families. 


873 
76.09 


I  517 
135-I 


19.72 
1.79 
3-45 


2.3 
2.0 

3.22 


0.895 
1.07 


The  per  capita  consumption  of  milk  on  17  farms  where  it  was  produced 
resulted  in  1.30  pints  daily  with  considerable  variation  in  different  families. 

576  -  Chemical  Changes  in  the  Souring  of  Milk.  —  van  Slyke,  i,ucias  i,.  and  bosworth, 
Alfred  W.  (Chemical  lyaboratory  of  the  New  York  Agricultural  Experiment  Station, 
Geneva),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXIV,  No.  3.  pp.  191-202.  Balti- 
more, Md.,   1916. 

Fresh  milk  was  analyzed  for  its  soluble  and  insoluble  constituents, 
a  porous  porcelain  filter  being  used  to  make  separation.  Another  portion 
of  the  same  milk  was  inoculated  with  a  culture  containing  Bacterium  lac- 
tis  acidi  and  Bacterium  lactis  aerogenes.  At  the  end  of  60  hours  determina- 
tions were  made  of  the  soluble  and  insoluble  portions.  About  22  per 
cent  of  the  milk-sugar  was  changed  by  the  lactic  acid  bacteria,  88.5  per  cent 
of  the  amount  changed  being  converted  into  lactic  acid.  Citric  acid  com- 
pletely disappeared. 

The  insoluble  inorganic  constituents  of  the  fresh  milk  were  made 
soluble  by  the  lactic  acid.     Albumin   of   sour  milk  passed  through  the 
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porcelain  filter  completely.  Calcium  caseinate  was  changed  into  free  protein 
and  precipitated,  the  calcium  forming  lactate. 

To  study  the  rate  and  extent  of  chemical  change  under  given  conditions, 
fresh,  pasteurized,  separated  skim-milk  was  inoculated  with  a  pure  culture 
oi  Bacterium  lactis  acidi  and  kept  at  32. 2^0.  Samples  were  taken  for  analysis 
at  intervals  during  96  hours.  Most  of  the  change  in  milk-sugar  occurred 
between  the  loth  and  24th  hours.  When  the  milk  contained  0.7  per  cent 
of  lactic  acid,  the  bacterial  activity  was  much  reduced.  The  acidity  increased 
most  rapidly  during  the  first  24  hours,  the  rate  of  increase  diminishing 
after  that.  The  increased  acidity  of  the  serum  was  due  to  increase  of  lactic 
acid.  In  the  insoluble  portion  of  the  milk  the  free  casein  is  the  acid  con- 
stituent. Calcium  comBined  as  CaHPO^  goes  into  solution  completely 
in  13  Y2  hours.  Calcium  combined  as  caseinate  was  acted  upon  more  slow- 
ly, complete  solution  requiring  about  24  hours.  The  amount  of  albu- 
min nitrogen  in  the  serum  increased  with  increase  of  acidity;  all  the 
albumin  of  the  milk  appears  in  the  serum  in  14  hours. 

577  -  Studies  on  Goat's  Milk.—  I.  The  Casein  of  Goat's  Milk:  II.  The  Soluble  and 
Insoluble  Compounds  of  Goat's  Milk.  —  bosworth,  Alfred  w.  and  van  Slyke, 

IvUCiUS  'L,.,\\\The  Journal  of  Biolo-ical  Chemistry, Vol.  XX,  3,  pp.  173-175;    177-185. 
Baltimore,  Md.,   1916. 

I.  —  On  the  basis  of  the  analytical  results  obtained  in  the  study  of  the 

compounds  formed  by  casein  of  goat's  milk  with  bases,  taken  together  with 

the  amount  of  phosphorus  and  sulphhr  found  in  such  casein,  the  molecular 

weight  is  8  888  and  the  valency  of  the  protein  molecule  in  basic  caseinates 

is  8. 

j  II.  —  Goat's  milk  contains  two  general  classes  of  compounds,  those  in 

I  true  solution  and  those  in  suspension  or  colloidal  solution.     These  two 

j  portions  can  be  separated  for  study  by  filtering  milk  through  a  porous 

I  earthenware  filter  like  the  Pastexjr-Chamberland  filtering  tube. 

Serum  prepared  from    fresh  milk    of    goats   is    nearly  transparent, 
With  a  faint  greenish-yellow  tinge  and  slight  opalescence.    The  following 
I  constituents  are  in  true  solution  :  sugar,  potassium,  sodium,  chlorine.     The 
following  are  partly  in  solution  and  partly  in  suspension  or  colloidal  solu- 
i  tion :  albumin,  inorganic  phosphates,  calcium,  magnesium,  citrates.   The  fol- 
1  lowing  are  entirelj^  in  suspension  or  colloidal  solution  :  fat,  casein. 
I         The  insoluble  portion  of  milk,  freshly  prepared  and  moist,  is  grayish  to 
:  greenish-white  in  colour,  of  a  glistening  appearance,  and  of  gelatinous  consis- 
,  tency.    When  shaken  with  water,  it  goes  into  suspension,  forming  a  mixture 
having  the  opaque,  white  appearance  of  milk.     Such  a  suspen.sion  is  neu- 
tral to  phenolphthalein.     When  purified,  the  insoluble  portion  consists  of 
neutral  calcium  caseinate  (Casein  Ca^),  di-  and  tri-calcium  and  magnesium 
\  phosphates. 

I  The  insoluble  portion,  suspended  in  water  and  treated  with  neutral 
•potassium  oxalate,  reacts  alkaline  to  phenolphthalein,  indicating  the  pre- 
jSence  of  tri-calcium  phosphate.  Thisisshown  also  bj^  a  quantitative  com- 
iparison  of  the  amount  of  bases  and  acids. 
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The  acidity  of  the  serum  is  considerably  greater  than  that  shown  by  the 
milk  after  treatment  with  neutral  calcium  oxalate.  This  is  accounted  for 
by  the  presence  of  di-calcium  phosphate. 

The  following  arrangement  is  tentatively  suggested  as  representing  the 
forms  in  which  the  constituents  of  goat's  milk  may  be  present :  — 

per  cent 

Fat. 3.80 

Proteins,  combined  with  calcium 3.10 

Milk  sugar 4.50 

Salts : 0.94 

Di-calcium  phosphate •  .    .    .     0.092  per  cent. 

Trl-calcium  phosphate 0.062 

Di-magnesium  phosphate 0.068 

Tr>magnes'uni  jjhosphate 0.024 

Mono-potassium  phosphate 0.073 

Potassium  citrate 0.250 

Potassium  chloride 0.160 

Calcium  chloride 0.115 

Sodium  chloride    . 0.095       — 

Total  solids • 12.34 

578  -  A  Comparison  of  the  Composition  of  Cow's  Milk,  Goat's  Milk,  and  Human  Milk. 
—  BoswoRTH,  Alfred  W.  and  Van  Slyke,  lyUCius  ly.  (Chemical  l^aborators'  of  the 
New  York  State  Agricultural  Experiment  Station,  Geneva),  in  The  Journal  of  Biological 
Chemistry,   Vol.   XXIV,  No.   3,   pp.    187-189.     Baltimore,  Md.,   1016. 

The  authors  have  published  statements  attempting  to  indicate  the 
individual  forms  or  compounds  in  w^hich  the  salts  exist  in  cow's  milk  (i), 
goat's  milk  (2)  and  human  milk  (3).  It  is  a  matter  of  interest  to  bring  these 
results  together  in  order  to  see  in  what  respects  the  three  kinds  of  milk  differ. 
In  the  appended  table  the  figures  which  have  a  special  interest  are  those 
relating  to  the  salts,  and  we  notice  the  following  points  in  relation  to  these 
compounds. 

Phosphates.  Cow's  Milk.  —  The  insoluble  phosphate  is  di-calcium 
phosphate  ;  tri -calcium,  di-  and  tri-magnesium  phosphates  do  not  appear  to 
be  present.  The  soluble  phosphates  are  mono-magnesium  and  di-potassium 
which  constitute  about  two-thirds  of  the  total  phosphates. 

Goat's  Milk.  —  This  differs  from  cow's  milk  i)  in  containing  tri-cal- 
cium,  di-  and  tri-magnesium  and  mono-potassium  phosphates,  and  2)  in 
containing  no  mono-magnesium  or  di-potassium  phosphates. 

Human  milk.  —  This  differs  noticeably  from  both  cow's  milk  and  goat's 
milk  in  containing  no  insoluble  phosphates,  but  only  the  soluble  compounds, 
mono-magnesium  and  mono-potassium  phosphates.  The  phosphates  in 
human  milk  are  much-less  in  amount  than  in  cow's  or  goat's  milk. 

Citrates.  All  three  milks  contain  potassium  citrate,  while  cow's  milk 
and  human  milk  contain  sodium  citrate  also. 

Cheorides.  Chlorides  are  present  in  goat's  milk  in  much  larger  amounts 


(i)  See  B.  May  1915,  No.  54S.  (2)  See  No.  577  of  this  Review.  —  (3)    See  :    The  Journal 
of  Biological  Chemistry,  Vol.  XX,  pp.  707-709,  1915.   {Ed.) 
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than  in  cow's  milk  or  human  milk ;  the  amount  in  cow's  milk  is  considerably- 
larger  than  in  human  milk.  In  cow's  milk  and  human  milk  the  chloride  ap- 
pears to  be  calcium  chloride,  while  in  goat's  milk  potassium  and  sodium 
chloride  are  also  present. 

Total  salts.  The  total  amount  of  salts  in  human  milk  is  about  one- 
third  that  of  cow's  milk  or  goat's  milk.  The  number  of  different  salts 
appears  to  be  greatest  in  goat's  milk  and  least  in  human  milk. 

Compounds  in  Cow's  Milk,  Goat's  Milk,  and  Human  Milk. 


Compottnds 


Cow's  Milk 
per  cent 


Goat's  Milk 
per  cent 


Human  Milk 
per  cent 


Fat. 

M  Ik-sugar 

Proteins,  combined  with  calcium 
Salts : '.    . 

Di-calcium  phosphate  .   • 

Tri-calcium  j>  ,    . 

Mono -magnesium         <■  .   .    . 

Di-magnesium  »  .    .    . 

Tri-magnesium  >  . , .    . 

Mono-potassium  -  .    .    . 

Di-potassium  »  .   .    . 

Potassium,  citrate 

Sodium  »        

Potassium  chloride • 

Sodium  » 

Calcium  «       


3-90 
4.90 
3.20 
0.901 

0175 
0.000 
0.193 
0.000 
0.000 
0.000 
0.230 
0.052 
0.222 
0.000 
0.000 
0.119 


3.80 

4-50 
3.10 

0.939 
0.0912 

0.062 

0.000 

0.068 

0.024 

0.073 

0.000 

0.250 

0.000 

0.160 

0.095 

0.1 15 


3-30 
6.50 

1.50 

0-313 
0.000 
0.000 
o  027 
0.000 
0.000 
0.069 
0.000 
0.103 
0.055 
0.000 
0.000 
0.059 


579  -  Pasteurization  of  Cream.  —  Larsen,  c,  i-^uller,  j-  m.,  jones,  v.  r.,  Gregory,  h. 

and  ToLSTRUP,  M.,  in  Agricultural  Experiment  Station,  South  Dakota  State  College  of  Agri- 
culture and  Mechanic  Arts,  Dairy  Husbandry  Department,  Bulletin  No.  171,  pp.  529-548 
Q  Tables.  Huron,  S.  D.,  November,  191 6. 

Some  European  countries  have  required  for  some  time  that  all  butter 
be  made  from  pasteurized  cream.     In  the  United  States  about  ^/^  of  the 
butter  is  now  made  from  pasteurized  cream,  and  pasteurization  of  cream^ 
for  butter  making  is  constantly  increasing. 

The  chief  purposes  of  the  writers'  experiments  were  :—  i)  to  ascertain 

j  the  efficiency  of  the  coil  cream  vat  for  pasteurization  of  cream ;  2)  to  deter- 

;  mine  the  effect  of  different  temperatures  of  cream  pasteurization  upon  : 

'  a)  germ  content  of  cream  ;  b)  chemical  compositioq.  of  cream  ;  c)  size  and 

condition  of  butterfat  globules  in  cream ;  d)  keeping  qualities  and  acidity 

of  butter  manufactured. 

The  equipment  consisted  in  a  150  gallon  coil  cream  vat,  a  20  HP  re- 
turn tubular  boiler  and  a  15  HP  engine  which  ran  the  coil  in  the  cream  vat. 
The  cream  was  of  uniform  good  quality  and  contained  30  per  cent  butter- 
fat.  When  the  steam  pressure  reached  73  lb.,  the  coil  in  the  vat  was  started 
;  and  run  lo  minutes  at  the  speed  of  42  to  45  revolutions  per  minute.  After 
thus  mixing  the  cream,  samples  were  taken  for  chemical  and  bacterio- 
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logical  analysis  and  for  measurement  of  fat  globules.  The  temperatures  of 
pasteurization  were  as  follows :  —  in  one  series  of  experiments  the  cream  was 
heated  to  140^  F  for  25  minutes  ;  in  a  second  series  to  160°  F  for  10  minutes ; 
in  a  third  series  it  was  heated  to  180°  F  and  cooled  immediately.  Subsequently 
the  cream  was  cooled  to  ripening  temperature, 'or  about  75°  F  ;  after  cooHng 
samples  were  again  taken  for  chemical  and  bacteriological  analysis  and  for 
measurement  of  fat  globules ;  8  to  12  %  of  starter  was  added,  and  each  lot 
of  cream  ripened  as  nearly  as  possible  to  the  same  acidity.  The  percentage 
of  acid  developed  in  the  cream  varied  from  0.45  to  0.55.  After  ripening, 
which  required  from  2  to  6  hours,  the  cream  was  cooled  to  a  few  degrees  be- 
low churning  temperature  (520  to  560F.),  held  from  i  to2  hours  and  then 
churned.  A  sample  of  butter  from  each  churning  was  placed  in  cold  stor- 
age (at  about  40°  F) ;  the  acidity  and  score  of  the  butter  was  determined 
when  the  butter  was  fresh  and  at  the  end  of  i,  2  and  3  months. 

The  results  may  be  summarized  as  follows  :  — 

It  was  found  that  in  pasteurization  of  creahi  at  different  temperatures 
namely,  140°  F.  for  25  minutes,  1600F  for  10  minutes  and  180°  F.,  with  im- 
mediate cooling,  the  temperature  of  1600  F.  for  10  minutes  was  the  most 
effective  in  destroying  total  micro-organisms.  Pasteurization  of  cream  at 
1600  or  1800F.  proved  more  efficient  in  killing  moulds  and  non-acid  forming  1 
organisms  than  pasteurization  at  140°  F. 

The  only  noticeable  change  in  composition  of  cream  due  to  pasteuriza- 
tion was  a  slight  decrease  in  percentage  of  water,  and  a  consequent  increase 
in  percentage  of  total  solids. 

There  was  a  slight  decrease  in  acidity  of  the  cream  after  pasteuriza- 
tion at  temperatures  of  140°  and  160°  F.  Cream  pasteurized  at  180°  F.  show- 
ed on  the  average  less  decrease  in  percentage  of  acid.  This  is  probably  due 
to  the  fact  that  the  decrease  in  acidity  by  volatilization  of  acids  just  about 
offsets  the  increase  in  acidity  through  evaporation  of  water  from  the  cream. 

Numerous  microscopical  examinations  of  fat  globules  in  raw  and 
pasteurized  cream  show  that  at  the  higher  temperature  (i6oOand  180°  F.)  the 
fat  globules  tend  to  coalesce  or  unite.  This  is  probably  due  to  the  higher 
heat,  together  with  the  greater  agitation  of  the  cream  by  the  coil. 

In  no  instance  was  it  noticed  that  the  high  pasteurization  temperatures 
unfavourably  affected  the  body  of  the  butter. 

Butter  made  from  cream  pasteurized  at  180°  F.  retained  its  keeping 
qualities  the  best. 

The  different  temperatures  of  pasteurization  did  not  have  any  im- 
portant effect  on  the  chemical  composition  of  the  butter. 

580  -  Concerning  Rancidity  of  Butter.  —  Guthrie,  E.  S.  (Department  of  Dairy  Industry, 
Cornell  University),  in  Journal  of  Dairy  Science,  Vol.  I,  No.  3,  pp.  218-233.  Baltimore, 
September,  1917. 

The  plan  of  research  of  the  investigations,  concerning  rancidity  of  but- 
ter, reported  in  this  paper,  was  outlined  as  follows  :  —  Is  rancidity  due  to 
chemical,  cow  enzymic,  or  biological  changes  ?     On  account  of  lack  of  time  to 
study  all  the  factors,  the  first  two  changes  were  the  only  ones  investigated. 
So  long  as  most  of  the  previous  investigators  thought  that  oxidation 
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twas  the  main  consideration  in  the  development  of  rancidity,  the  chemical 
changes  were  studied  with  special  reference  to  the  iodine  number. 

The  chemical  changes  in  butter  were  found  to  be  very  slight  when  bio- 
logical agencies  were  held  in  check.  These  changes  did  not  cause  rancidity. 
The  enzymic  development  caused  very  little  variation  in  the  iodine  number, 
and  it  produced  no  rancidity. 

The  exposure  of  butter  and  butter  fat  to  high  temperatures,  light  and 
air,  did  not  cause  a  marked  change  in  the  iodine  number,  and  this  exposure 
did  not  cause  rancidity.  Rancidity  of  butter  as  defined  by  butter  dealers 
and  expert  butter  judges  is  rarely  found.  The  average  persons  thinks  of 
the  strong  flavour  of  butter  as  rancid. 

A  bibliography  on  the  subject  is  appended. 

581  -  Indole  and  Scatole  in  Cheese.  —  Nelson,  v.  E.  (I,aboiatory  of  Agricultural 
Chem  str3'  ot  the  University  of  Wisconsin,  Madison),  in  The  Journal  of  Biological  Chemistry 
Vol.   XXIV,   No.  4,  pp.    533-536.     Baltimore,  Md.    1916. 

In  attempting  to  isolate  certain  amines  and  other  decomposition  pro- 
ducts resulting  from  the  action  of  various  microrganisms  upon  amino-acids 
found  in  cheese,  the  author  observed  that  Limburger  and  "  Handkase  " 
contain  a  considerable  amount  of  indole  and  that  the  former  also  contains 
an  appreciable  quantity  of  phenohc  bodies.  This  led  to  a  study  of  other 
varieties  of  both  soft  and  bard  cheese,  to  determine  whether  they  contained 

i  such  substances  as  indole,  scatole  and  phenol. 

I         The  method  of  procedure  was  to  macerate  about  400  gm.   of  cheese 

I  with  water,  place  the  mixture  in  a  5  litre  flask,  and  distil  ■wath  steam.     To 

I  the  distillate  were  applied  tests  for  the  detection  of  indole,  scatole,  phenol 
and  ammonia.     The  results  were  as  follows  :  — 

Indole  and  phenol  were  found  to  be  present  inl/imburger  cheese.  Sca- 
tole was  not  found  in  h  mburger  cheese.  Indole  is  present  in  Handkase:  It 
is  doubtful  if  scatole  and  phenol  are  to  be  found  in  this  tj'pe  of  cheese.  A 
trace  of  indole  is  preesnt  in  Camembert  cheese.  Scatole  and  phenol  are 
absent  in  this  type  of  cheese.  Cheddar,  Swiss,  Gammalosf,  brick,  and  Roque- 
fort do  not  contain  any  indole,  scatole,  or  phenolic  bodies. 

The  amount  of  indole  in  aLimburger  cheese  naturally  varies,  depending 

I  upon  how  far  the  ripening  process  has  gone.  A  young  cheese  may  contain 
such  a  small  amount  that  a  quantitative  estimation  is  impossible,  while  a 
good  ripe  I,  mburger  cheese  may  contain  as  much  as  one  part  in  52  800  parts 
of  cheese. 

I  Lactic  and  bulgaricus  forms  of  organisms  when  grown  upon  media 
containing  tr3q3tophane  produced  no  indole  or  scatole.  As  growing  organ- 
isms upon  pure  amino-acids  is  more  difficult  than  upon  proteins  it  may  be 
necessary  to  add  a  little  peptone  or  milk  to  the  culture  and  until  further 

\  work  has  done  upon  this  phase  it  will  be  impossible  to  say  that  these  organ- 

jisms  to  not  produce  these  putrefactive  substances. 

!         The  liquefying  coccus  isolated  from  a 'Cheddar  cheese  appears  to  pro- 

j  duce  traces  of  indole  from  tryptophane. 
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582  —  Cheese    Mites.  —    Eales,  Nelue   B.,  in  The  journal  of  the  Board    of  Agriculture^ 
Vol.  XXIV,  No.  10,  pp.  1087-1096.  I,ondon,  January,  1918. 

The  experiments  described  were  carried  out  at  the  Zoology  Department 
of  University  College,  Reading,  as  a  result  of  the  great  damage  done  by 
mites  to  cheeses  in  England.  Four  species  of  mites  attack  cheese :  —  i)  Carpo- 
glyphus  anonymus  (in  Cheddar);  2)  Tyto  'lyphns  siro  (in  Stilton  and  Cheddar)  ; 
3)  T.  longior  {id.)  ;  4)  Aleurohius  farinae  {id.). 

The  mites,  their  life  history,  and  the  experiments  made  on  cheese  infec- 
tion are  described,  and  methods  of  prevention  and  remedies  given. 

Methods  of  prevention.  —  i)  Peifect  cleanliness  of  the  rooms  in  which  the 
cheeses  are  kept,  and  of  all  utensils  and  shelves  used,  the  stopping  up  of  cracks 
and  crevices,  etc. 

2)  Netting  of  windows  and  double  doors. 

8)  Thorough  disinfection  of  the  rooms  between  the  Stilton  seasons  ; 
the  whole  room,  especially  all  corners,  window  ledges,  crevices,  shelves  and 
their  supports,  etc.  should  be  washed  with  a  5  %  carbolic  acid  solution. 

4)  -It  would  be  advisable  to  use  short,  movable  shelves,  preferably  of 
glass,  witli  iron  supports  and  to  have  concrete  floors  with  gutters  for 
drainage. 

Remedies.  —  i)  Filling  the  cheese  room  with  steam  vapour,  and  dipp- 
ing the  cheeses  in  hot  water  or  formalin  are  useless  as  remedies. 

2)  Brushing  the  attacked  cheeses  daily  and  removing  the  mite  dust 
considerably  reduce  the  damage. 

3)  Fumigate  the  room  with  carbon  bi-sulphide  in  the  proportion  of 
I  lb.  of  bisulphide  to  every  500  cubic  feet  of  space  during  August  or  Septem- 
ber ;  there  should  be  at  least  two  fumigations,  the  second  12  or  14  days  after 
the  first,  a  third  after  the  same  interval  is  advisable.  Painting  the  sur- 
face of  the  cheeses  with  bisulphide  is  the  only  wa}"  of  freeing  them  entirely 
from  mites;  three  paintings  should  be  applied. 

5S3  -  The  Handling  and  Precooling  of  Florida  Lettuce  and  Celery  (i).  — Ramsey,  h.  j. 

andMARKELL,  I3.I,.,iu  the  U.  S.  Department  of  Agriculture,  Bulletin  No.  60,  pp.  28  +  " 
Tables  -f   19  Figs.     Washington,  December  21,  1917- 

In  Florida  the  cultivation  of  lettuce  and  celery,  now  being  grown  over 
4  000  acres,  an  area  which  is  constantly  increasing,  brings  into  the  growers 
about  I  500  000  dollars  annually.  As  rot  frequently  causes  serious  loss, 
not  only  in  the  field;  but  also  in  apparently  sound  produce  during  transit, 
the  Office  of  Horticultural  and  Pomological  Investigations  of  the  Bureau  of 
Plant  Industry  of  the  U.  vS.  Department  of  Agriculture  undertook  a  series  of 
investigations  into  the  best  commercial  methods  for  reducing  the  losses 
which  occur  from  the  time  the  produce  leaves  the  field  till  it  is  delivered  to 
the  consumer. 

The  experiments  on  lettuce  were  carried  out  in  1913-1915  near  Pal- 
metto, Manatee  County,  one  of  the  largest  lettuce-producing  centres  of 
Florida,  those  on  celery  at  Palmetto  and  Manatee,  chiefly  during  the  spring 
of  1 91 5.  The  rotting  of  lettuce  during  transport  was  found  to  be  due  prin- 


(i)  See  R.  Jan.,  1918,  No.  100.  (Ed.). 
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cipally  to  lettuce  drop  {Sclerotinia  Liheriiana) ,  a  fungus  which  seems  to 
enter  the  lettuce  through  the  lower  leaves. 

The  lettuce  was  cut  just  above  the  lowest  3  or  4  leaves,  and  all  di- 
seased leaves  removed  ;  such  lettuce  decayed  much  less  during  transit 
than  that  cut  by  the  ordinary  method.  -  Produce  in  cars  pre-cooled  at  the 
shipping  point  to  400F.  decayed  much  less  during  the  journey  than  that  in 
cars  that  had  not  been  pre-cooled.  IvCttuce  cut  as  described  and  packed 
in  pre-cooled  cars  reached  its  destination  in  almost  perfect  condition  and 
sold  much  better  than  that  treated  by  the  usual  methods. 

Celery  is  often  injured  in  transit  because  it  is  packed  too  closely  in 
the  car  to  permit  of  proper  circulation  of  the  air  and  rapid  cooling.  Tem- 
perature records  taken  during  transit  in  pre-cooled  cars  iced  at  the  station 
and  non-precooled  cars  kept  iced  throughout  the  journey,  showed  that  non 
pre-cooled  cars  required  about  4  days  to  reach  as  low  an  average  tempera- 
ture as  that  maintained  by  pre-cooled  cars  from  the  start.  During  the  whole 
journey  from  Florida  to  the  destination  (New  York)  the  temperature  in  the 
top  row  of  cases  never  exceeded  that  in  the  lowest  row  by  more  than  5  or 
6'*  in  the  pre-cooled  cars,  whereas  in  the  non  pre-cooled  cars  it  amounted  to 
18°  F.  for  a  considerable  time. 

The  cost  of  the  pre-cooling  and  initial  icing  of  a  car  of  celery  was  less 
than  that  of  full  refrigeration  throughout  the  journey.  In  hot  weather  it 
may  be  necessary  to  renew  the  ice  once  during  transit,  but  this  is  not  likely 
to  raise  the  expense  above  that  usually  incurred  for  full  refrigeration. 

Pre-cooled  celery  reached  the  market  in  uniformly  fresh  condition, 
with  the  leaves  of  the  top  row  almost  as  green  as  those  of  the  lowest  rows. 
The  leaves  in  the  top  rows  of  non-pre-cooled  celery  were  very  yellow, 
decreasing  the  value  of  the  whole  load. 

It  appears  that,  during  the  latter  part  of  the  Florida  celery-shipping 
season,  the  produce  might  be  sold  at  a  better  price  if  stored  for  a  short  time. 
Pre-cooled  celery  was  successfulh^  stored  during  4  weeks  with  very  lit- 
tle decay,  whereas  non  pre-cooled  celery  stored  during  the  same  time  de- 
cayed considerably.  Celery  from  the  lower  rows  of  a  non  pre-cooled  car  can 
be  stored  for  a  short  time,  but,  during  warm  weather,  that  on  the  top  row 
should  be  sold  as  soon  as  it  reaches  the  market. 
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584  -  Observations  on  the  Damage  Done  to  Trees  by  Tarring  tlie  Streets  of  Milan, 

Italy  (i).  —  Brizi,  U.,  in  Reale  Istiiuto  Lombardo  di  Scienze  e   Lettere,   Rcndiconti,  Se- 
ries 2,  Vol.  Iv,  Pt.  12-13,  pp.  568-591.  Milan,  1917. 

As  had  alreadj"  been  noticed  in  France,  England,  and  even  in  Italy, 
the  author  observed  that  tarring  roads  causes  the  death  of  the  plants  near 
them.  Many  of  the  observations  made  at  Milan  agree  with  those  previously 
made,  as  regards  both  trees  and  plants  in  beds  bordering  on  the  tarred  roads,  i 

The  most  sensitive  plants  are  Mesculus  Hippocastanum  and  Msc.  car- 
nea  (=  Msc.  glabra)  the  leaves  of  which,  at  the  beginning  of  summer,  tufn 
rusty  at  the  edge  and  curl  up  slightly,  while  their  surface  is  covered  \vith 
numerous  small  spots,  which,  at  first,  are  yellow  and  as  if  covered  with  a  thin 
layer  of  shining  varnish.  The  leaf  then  curls  up  more  and  more,  dries, 
and  is  easily  torn  and  carried  away  by  the  wind. 

Other  conditions  being  equal  Platanus  orientalis  is  more  resistant.  In 
late  summer  the  leaves,  particularly  the  youngest  and  those  of  the  lowest 
branches,  are  sprinkled  with  yellowish  spots,  which  later  turn  into  small, 
brownish,  confluent  marks  with  a  sliin}'  surface.  The  leaf  is  rarely  com- 
pletely covered  with  these  spots,  and,  for  that  reason,  does  not  often  dry 
up  altogether  and  fall. 

Very  sensitive  are  Forsythia  viridissima,  Fagus  laciniata  (=  F.  sylvatica) 
LagerstrcBmia  indica,  Taxus  haccata,  SpircBa  solstitialis  (?),  Cornus,  Dentzia, 


(i)  See  B.  Dec,  1910,  p.  391  ;  B.  Jan.,  1911,  Nos.  281  and  282  ;  B.  Feb.,  1911,  Xo.  592  ; 
B.  Jlay,  igiijNo.  1522  ;  B.  July,  i9ii,]sro.  2271  ;  5.  Nov.-Dec,  1911,  No.  3227  ;  B.  June,  1912, 
No.  967;  B.  Feb.,  i9i3,No.  184  ;£.  IVIa3-,  i9i3,No.  522.     {Ed.) 
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Magnolia grandi flora,  etc.,  and,  of  the  herbaceous  plants,  Lamium,  Stellaria, 
etc.  Field  grasses  are  more  resistant. 

The  injury  is  caused  almost  exclusively  by  the  very  fine  dust  raised  by 
the  passage  of  motor  cars  along  the  tarred  roads.  This  dust  settles  slowly 
and  is  most  abundant  on  low  plants  and  the  lowest  branches  of  trees,  and 
less  abundant  on  high  branches.  This  was  confirmed  by  a  set  of  experiments 
on  both  herbaceous  and  woody  plants  [Chrysantkenmm,  Primula  sinensis, 
Cineraria,  Dahlia  variabilis,  Fuchsia,  Canna  indica,  Pelargonium  zonale, 
Hordeum  vulgare,  Lolium,  Festuca,  Aloe  mar  gar  itif era  (=  Haworthia  marga- 
ritifera),  Echeveria  metallica  (=  Cotyledon gibbiflor a),  Crassula,  Nephrodium, 
Pteris,  Hydrangea,  Forsythia  viridissima,  Syringa  vulgaris,  Spiraea  solsti- 
tialis  (?),  Msculus,  Fagus  purpurea,  Tilia,  Ulmtts  effusa,  Acer  Pseudopla- 
tanus,  A.  Negundo  {=Negundo  aceroides),  Phoenix,  Trachy carpus ,  Kentia, 
Laurus  nobilis,  Thuya,  Cupressus,  Araucaria,  Platanus  orientalis). 

The  harmful  action  of  the  dust  is  due,  if  not  exclusively,  at  least  largely, 
to  the  action  of  the  vapours  given  off  by  the  small  particles  of  tar  it  contains 
when  it  is  strongl}^  heated  by  the  sun.  No  other  explanation  can  be  given 
of  the  fact,  observed  in  nature,  and  absolutely  clear  and  indisputable  in  the 
experimental  tests,  that  on  the  same  plants,  covered  with  the  same  amount  of 
dust  of  the  sam.e  quality,  marked  and  serious  lesions  occur  only  in  the  parts 
reached  by  the  sun  and  are  more  intense  and  rapid  in  growth  in  proportion 
as  the  period  of  insolation  is  prolonged,  and,  consequently,  the  temperature 
is  higher.  Plants  exposed  in  the  shade,  or  not  reached  directly  by  the  sun, 
never  suffer  perceptible  injury.  The  soluble  compounds  contained  in  the 
particles  of  tar  cannot  be  considered  to  be  direct  causes  of  the  injury, 
chiefly  because  these  particles  are  insoluble,  and,  secondly,  because  even 
if  some  injurious  substances  could  be  dissolved  by  rain,  this  would  not 
explain  why  the  lesions  only  appear  in  the  parts  exposed  to  the  sun.  On  the 
other  hand,  rain,  though  only  light  is  favourable,  because  it  washes  the 
leaves  free  from  dust. 

The  best  remedy  lies  in  a  rational,  regular  and  abundant  watering  of  the 
tarred  roads,  which  would  remove  the  dust,  especially  when  it  accumulates 
after  long  droughts.  It  is  probable  that  the  slight  damage  hitherto  observed 
in  England  is  due,  not  only  to  the  use  of  a  better  quality  tar  —  it  is  not  the 
crude  tar  from  the  gas-works  as  in  France  and  Italy,  but  a  special  refined 
tar  —  but  to  the  fact  that  all  the  tarred  roads  on  which  there  is  much  traffic 
are  not  onl}^  watered  daily,  but  are  well  washed  by  powerful  streams  of 
water  which  prevent  the  dust  from  accumulating.  Care  should  also  be  taken 
to  choose  for  shaded  roads  trees  or  plants  little  subject  to  the  action  of  tar. 

To  avoid  serious  injury  when  the  boiling  tar  is  applied  the  operation 
should  be  carried  out  by  preference  during  the  period  of  vegetative  rest,  or 
before  the  plants  begin  to  grow,  i.  e.,  at  the  beginning  of  spring,  never  in  the 
middle  of  summer.  By  these  means  and  by  copious  periodical  watering 
the  damage  may  be  considerably  reduced,  but  doubtless  the  only  way  to 
avoid  It  altogether  is  to  replace  tarring  by  another  method  of  coating 
roads.  At  Milan  it  was  observed  that  the  use  of  asphalt  or  "  San  Valentino 
bitumen  "  gives  rise  to  none  of  the  damage  to  plant  life  caused  by  tar. 
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DISEASES  DUE  TO  FUNGI. 
BACTERIA  AND  OTHER  I^OWER  PlyANTS. 

GENERAL  585  -  Rusts  and  Smuts  Collected  in  New  Mexico  in  1916.  —  St.wdley,  paulc,  in 

Mycologia,  Vol.  X,  No.   i,  pp.  34-42.     lyancaster,  Pa.,  January,   1918, 

The  list  contains  about  60  species  of  rusts  and  5  species  of  smuts,  col- 
lected chiefly  by  the  author  in  August  and  September,  1916,  at  Ute  Park, 
Colfax  County,  in  the  extreme  north  of  New  Mexico,  at  an  altitude  of  about 
2  350  metres.  Many  of  the  species  are  new  to  the  State,  several  others  were 
found  on  hosts  hitherto  unreported  for  New  Mexico.  The  rusts  were  de- 
termined b3^  Dr.  J.  C.  Arthur,  the  smuts  b3'-  Mr.  H.  R.  Rosen. 

Among  the  rusts  are  Coleosporium  ribicola  (Cooke  and  Ellis)  Arthur 
[Peridermium  ribicola  lyong),  verj^  abundant  on  Ribes  aureum  Pursh., 
R.  inebrians  Lindl.  and  Grossularia  inermis  (Rydb.).  Cov.  and  Britt,  all 
new  hosts  for  the  State.  The  fundus  was  also  found  at  Ute  Park  on  a  leaf  of 
R.  Wolfii  Rothr.  In  the  North  American  flora  this  rust  is  reported  neither 
on  G.  inermis  nor  on  R.  Wolfii.  IvONG  reported  its  aecidial  stage  on  Pinus 
edulis  Engelm.,  from  the  Sandia  Mountains.  He  also  reported  the  coleo- 
sporial  stage  on  R.  mescalerium  Coville,  in  the  Santa  Fe  National  Forest; 
the  host  was  probably  rather  R.  inebrians,  because  according  to  the  author, 
R.  mescalerium  is  confined  to  the  south  of  the  State.  lyONG  also  noted  the 
coleosporial  stage  in  Albuquerque  on  R.  longifolium  {longifloriim  ?),  a  name 
which  should  doubtless  be  corrected  to  R.  aureum;  R.  longifloruni  is  not 
known  to  occur  in  New  Mexico. 

Among  the  smuts  are  mentioned  Ustilago  Hordei  (Pers.)  Kell.  and 
Swingle  on  cultivated  Hordeum  trifurcatum  Jacq.,  and  U.  levis  abundant  on 
cultivated  oats. 

586  -  Brazilian  Fungi  (i).  —  Rangel,  E.,  in  ArJiivos  do  Jardin  Botanico  do  Rio  dc  Janeiro-, 
Vol.  II,  pp.   69-71  -\-  3  Plates.  Rio  de  Janeiro,  1918. 

The  list  includes  :  — 

1)  Puccinia  grumixamae  Kangel  n.  sp.,  on  living  leaves  of  Eugenia 
brasiliensis,  in  the  Botanical  Garden  of  Rio  de  Janeiro  j 

2)  P.    cambucae  Puttemans  ;  the  host  of  this  fungus  described  pre- 
viously is  Marlierea  edulis,  not  Myrciaria  plicato-costata  ; 

3)  S.  Simasii  Rangel  n.  sp.,  on  leaA^es,  petioles  and  twigs  of  Breweria 
Burchellii,  at  Icarahy,  near  Niteroy  ; 

4)  P.  paulensis  Rangel  n.  sp.,  on  leaves  and  twigs  of  Capsicum  an- 
nuum,  at  S.  Paolo  ; 

5)  Laestadia  cambucae  Rangel  ;  the  host  of  this  fungus  is  Marlierea 
edulis,  not  Myrciaria  plicato-costata  ; 

6)  Septoria  Miconiae  Rangel  n.  sp.,  on  living  leaves  of  Miconia  sp., 
at  Niteroy  ;  ■ 


(i)  See  B.  Jan.,  1912,  No.   11  :   B.  June,  1913,  pp.   876-879;    B.  Oct.,   1013,  No.  1216; 
B.  Dec.  1913,  No.  1401  ;  B.  Jan.,  19x4,  No.  78  ;  B.Aug.,  i9i5,Nos.  859  and  861  ;  R.  Apr.,  i')i8, 
No.  403.   {Ed). 
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7)  Cercospora    Genifae  Rangel,    n.  sp.,  on  living  leaves  of  Genifa 
sp.  {G.  americana?)   at  Rio  de  Janeiro; 

8)  Helminthosporium  Manihotis  Rangel,  n.  sp.,  on  living  leaves  of 
Manihot  Ay  pi,  at  S.  Joao  Nepomuceno  (Minas  Geraes)  ; 

In  1915  the  anthor  described  a  new  genus  of  hyphomycetes,  which  he 
called  Vellosiclla  ;  so  as  to  avoid  confusion  with  the  similarly  named  genus  of 
Scrofulariaceae,  he  has  changed  the  name  of  the  genus  he  formed  to  Myco 
vellosiella. 

A  description  of  the  species  new  to  science  is  given  in  I,atin. 

* 

587  -  Fungi  of- the  Philippine  Islands.  — Yates,  H.  S.,in  The  Philippine  journal  of  Science, 
Section  C,  Botany,  Vol.  XII,  No.  6,  pp.  361  -380.  Manila,  igi?-  * 

This  paper  gives  a  list  of  78  species  of  fungi  collected  during  recent 
>ears  in  various  districts  of  the  Philippines.     Many  are  new  to  .science  and, 
!  in  this  case,  are  accompanied  by  a  description  in  I^atin. 

It  is  interesting  to  note  that  the  genera  Meliola  and  Asterina  are  par- 
ticularly numerous.  This  may  be  explained  in  part  by  the  fact  that  repre- 
sentatives of  these  two  genera  are  mostly  not  very  remarkable  forms  which 
may  have  escaped  previous  investigators.  In  the  Philippines  the  Meliola 
genus  includes  a  larger  number  of  known  species  than  any  other  genus  of 
Ascomycetes,  second  place  in  this  respect  being  held  by  the  genus  Asterina. 
The  list  given  by  the  author  includes  21  species  of  Meliola,  17  of  which  are 
new  to  science,  and  10  species  of  Astenna,  6  of  which  are  new. 

Among  the  various  fungi  enumerated  are  :  — 

i)  Meliola  catuhigensis  n.  sp.,  on  leaves  of  Loranthus  ; 

2)  Asterina  colliculosa  Speg.,  on  leaves  of  Eugenia  Jambolana  ; 

3)  Adinodothis  Piperis  Syd.,  on  leaves  of  Piper  retrofractnni  and 
Piper  sp.  ;  a  fungus  very  common  in  the  Philippines  ;  in  some  places 
practically  all  the  Piper  plants  are  attacked  ; 

4)  Cercospora  personata  Syd.,  on  leaves  of  Arachis  hypogaea  (i)  ; 

5)  Hadronema  orbicular e  Syd.,  very  common  on  living  leaves  of 
Quercus  sp.;  it  is  one  of  the  few  fungi  which  have  only  been  reported  from 
Japan  and  the  Philippines. 


i  588  -  Plants  Resistant  to  Diseases,  Pests  and  Adverse  Meteorological  Conditions. 

No.  519  of  this  Revicm. 


vSee 


589  -  Mineral  Anticryptogamic  Compounds  Produced  in  Spain.  —  See  No  509  of  this 

Review. 

590  -  Comparaison  of  the  Effects  of  Copper  Mixtures  and  Acid  Mixtures  on  Milde>'' 

of  the  Vine.  —  Capus,  T-,  in  Comptes  rendus  des  seances  de  l' Academie  d" Agriculture  de 

France,  Vol.  IV,  No.  2,  pp.  86-90.  Paris,  1918. 

In  1917  the  author  undertook  experiments  iu  the  experiment  field  of 
Cadillac  (Gironde)  and  the  laboratory  of  the  Plant  Pathology  vStation  of 
the  Department  of  Gironde,  on  the  comparative  effects  of  the  following 
mixtures  :~ 


RESISTANT 
PLANTS 

MEANS 

OF  PKEVENTION 

AND   CONTROI, 


(I)  See  R.  March.  191 8,  No.  350  {Ed. 
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a)  basic  Bordeaux  mixture,  according  to  the  formula  of  Muxakdet 
and  Gayon,  with  2  %  copper  sulphate ; 

b)  acid  Bordeaux  mixture  prepared  by  the  Pickering  and  Sicard 
method,  with  the  same  quantity  of  copper  sulphate  ; 

c)  basic  Bordeaux  mixture,  prepared  by  Pickeriijg's  method,  i.  e., 
with  lime  water  and  2  %  copper  sulphate  ; 

d)  acid  Burgundy  mixture,  prepared  by  Fonzes-Diacon's  method  ; 

e)  2  %  neutral  Burgundy  mixture. 

The  results  obtained  showed  the  acid  and  basic  mixtures  to  be  equally 
efficacious  against  mildew  of  the  vine,  but  that  for  a  period  exceeding  20  days 
and  during  heavy  rains,  basic  mixtures  retain  their  efficacy  better  than 
acid  ones. 

591  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —  See  No.  5C6  oi  this 

Review. 

DISEASES  592  -  Pseudomonas    Tritici  n.  sp.,  Injurious  to  Wheat  in  the  Punjab.  -- 

OF  VARIOUS  HUTCHINSON,  CM.,  xvi  Memoir s  of  the  Dcpaiment  of    Agriculture  in  India,    Bactcric- 

CRors  /on/crt/SiT.'V.s  Vol.  I,  No.   7,  pp.   160-175  +  4  Plates.     Calcutta,  October,  loi 7- 

A  bacterial  disease  of  wheat,  called  locally  "  Tannan  "or  "  Tandu  ", 
has  long  been  known  in  the  Punjab.  Its  principal  characteristics  are  very 
similar  to  those  described  by  Rathay  (i)  and  O'Gara  (2)  for  Dactylis 
glomerata  and  Agropyron  Smithii  respectively. 

The  inflorescences  and  part  of  the  stem  are  covered  with  a  bright 
primrose  yellow  shme  or  gum,  forming  adherent,  sticky  layers  between  the 
glumes  and  between  the  stem  and  sheath.  This  slime  is  composed  of  masses 
of  bacteria,  and  the  outer,  exposed  parts  become  dry,  hard  and  flak}^  and, 
at  the  same  time,  turn  a  deeper  yellow.  A  frequent  characteristic  of  the 
disease,  due  to  obstruction  of  the  growth  of  the  plant  by  the  stick}'^  bacterial 
masses,  is  the  distortion  of  the  stem  immediately  below  the  head. 

Although  the  disease  has  appeared  in  the  same  district  (Montgomery) 
of  the  Punjab  every  year  since  1908,  with  the  sole  exception  of  1915,  and 
is  said  to  have  been  known  there  many  years  earlier,  it  does  not  appear  to 
be  of  serious  importance  at  present  as  it  only  attacks  a  very  small  per- 
centage of  plants,  and  only  those  in  soil  rendered  infertile  by  bad  cultiva- 
tion and  bad  drainage. 

The  occurrence  of  the  disease  m.ust,  however,  be  carefull}"  and  contin- 
ually observed  to  prevent  an  eventual  increase  of  parasitic  activity  and 
a  wider  distribution  of  the  pathogenic  agent,  although  the  disease  setms  at 
present  to  be  limited  by  natural  causes  —  dry  air  and  high  soil  tem- 
perature —  to  the  only  part  of  India  in  which  it  is  as  yet  known.  As  these 
causes  vary  only  in  abnormal  seasons,  it  seems  that,  in  the  Punjab,  the 
disease  would  only  form  a  serious  obstacle  to  wheat -growing  if  the  irriga- 
tion water  were  applied  unjudiciously,  or  if  a  new  variety  of  wheat,  more 
subject  to  attack  by  the  parasite,  were  introducd.  The  damage  might 
also  increase  if  the  bacterium  were  to  acquire  higher  parasitic  power  or 
resistance  to  adverse  climatic  conditions. 


(i)  Sec  R.  Nov.,  19:7,  No.  io(j3.  — 
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The  disease  may  be  spread  either  by  bacteria  persisting  in  the  soil  or 
)y  those  carried  on  the  grain  or  chaff  of  the  plant;  this  should  be  remembered 
vhen  using  seed  wheat  from  infected  districts. 

The  causal  bacterium  is  described  in  detail  under  the  name  of  Pseudo- 
iionas  Tritici  n.  sp.  It  is  probable,  as  in  similar  cases,  that  eelwornis  play 
m  important  part  in  spreading  or  accentuating  the  disease. 

In  the  inoculation  experiments  at  Pusa  bacterial  growth  on  the  wheat 
■ould  only  be  obtained  under  a  bell-jar,  which  ensured  sufficiently  moist 
ir  and  the  formation  of  dew  on  the  plant.  The  rapid  growth  of  the  wheat, 
lowever,  not  only  made  it  impossible  to  observe  the  full  effect  of  the  para- 
ite,  but  appeared  to  prevent  the  characteristic  distortion  of  the  stem 
•bserved  in  the  Punjab  fields. 

No  positive  results  were  obtained  with  inoculation  of  other  Grami- 
leae,  but  considerable  bacterial  growth  was  obtained  on  living  onion  bulbs. 
)nions  were  chosen  because  of  the  many  points  of  resemblance  in  the 
lorphological,  cultural,  and  physiological  characters  of  the  wheat  bacillus 
nd  Ps.  Hyacinthl  Wakker.  The  onion  is  the  plant  most  closely  resembling 
he  h3^acinth  obtainable  in  the  plains  of  East  India. 

In  view  of  the  relatively  small  percentage  of  wheat  attacked  by  the 
isease,  the  onlj^  methods  of  control  which  need  be  emphasised  for  this  as 
)r  other  l)acterial  diseases  of  plants  are  good  drainage  and  careful  cultiva- 
ion. 

93  -  Bacterial  Blight  of  Barley.  —  jomes,  i,.  r..,  Johnson,  a.  g.  aud  reddy,  c.  S.,  in  the 
Journal  of  Agricultural  Research,  Vol.  XI,  No.  12,  pp.  625-643  -\-  2  Figs,  -f-  4  Plates. 
Washington,  D.  C,  December,  17,  K^iy. 

This  paper  describes  a  bacterial  disease  of  barley  {Hordeum  spp.)  which 
/as  first  observed  in  1912  doing  considerable  damage  to  two-row  Montana 
arley  [H.  distichon),  and  later  on  common  six-row  varieties  {H.  vulgare),  at 
ladison.  Wis.  Since  then  it  has  appeared  each  year  in  the  same  district 
nd  has  also  been  reported  from  other  parts  of  the  United  States. 

The  disease  principally^  attacks  the  leaves,  where  it  forms  small  water- 
laked  areas,  which  enlarge  later  into  translucent  yellowish  or  brownish 
letches  or  stripes.     Similar  lesions  may  also  appear  on  the  glumes. 

A  bacterial  exudate  may  appear  on  the  lesions  in  the  form  of  tiny,  cloud- 
d  drops,  which  harden  into  yellowish  resinous  granules  or  form  a  grayish 
aky,  surface  film  This  exudate  and  translucency  of  the  infected  parts  dis- 
uguish  the  bacterial  blight  from  diseases  caused  by  Helminthosponum. 
he  disease  is  somewhat  similar  to  those  caused  by  Aplanohacter  Raihayii 
/.  F.  S.,  A.  Agropyri  O'Gara,  and  Pseudomonas  Avenae  Manns,  but  is  ne- 
ertheless  distinct  from  each  of  them. 

The  primar3^  lesions  may  appear  very  early  on  the  young  plants, 
lid  the  secondary  lesions  when  the  plants  are  from  8  to  10  inches  high, 
ater  the  disease  develops  with  increasing  rapidity. 

The  disease  is  very  widespread,  from  the  Mississippi  Valley  to  the  Paci- 
c  coast.  It  attacks  the  two  row  (H.  distichon),  common  six- row  {H. 
ulgare),  and  erect  six-row  {H.  hexastichon)  barleys.  The  varieties  of  these 
iree  groiips  are  not  all  equally  susceptible  to  infection ;  some  appear  to  be 
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naturally  immune,  but  nothing  definite  can  be  stated  till  further  work  on 
the  subject  has  been  carried  out 

The  pathogenic  agent  is  present  in  great  numbers  in  the  invaded  tis- 
sues and  the  exudate.  It  is  a  monotrichic  bacterium,  yellow  in  culture,  which 
the  authors  believe  to  be  new  to  science  and  describe  under  the  name  of 
Bacterium  translucens.  Not  only  has  it  been  isolated  from  infected  tis- 
sues and  the  exudate,  but  also  from  dry  leaves,  kept  throughout  the  winter, 
and  from  grain  2  years  old. 

Inoculation  experiments  have  shown  that  the  disease  may  easily  be  re- 
produced in  barley  by  spraying  with  water  containing  the  bacterium  in 
suspension.  Negative  results  were  obtained  by  inoculations  of  oats,  rye, 
wheat,  spelt,  emmer,  einkorn  and  timothy.  The  bacterium  enters  the  host 
through  the  stomates  and  intracellular  spaces 

Although  the  bacterium  may  hibernate  in  infected  leaves  there  is  no 
doubt  that  diseased  grain  is  the  principal  factor  in  spreading  the  parasite 
and  the  seat  of  spring  infection.  The  most  efficacious  means  of  control 
known  at  present  consist  in  avoiding  infected  seed  and  in  doubtful  cases, 
disinfecting  it. 

594  -  Diseases  of  Cabbage  in  the  United  States.  —  harter,  i,.  1,.  and  Jones,  i,.  r.,  in 

the  United  States  Department  of  Agriculture,  Farmers'  Bulletin  925,  pp.    30  -f-  13  Figs 
Wash  ngton,  D.  C,  January,  191 8. 

After  observations  on  the  spread  of  diseases  of  cabbages  and  other  cul- 
tivated CruCiferae  and  the  methods  of  controlling  them,  the  author 
describes  the  most  important  of  these  diseases,  nearly  all  of  which  are 
caused  by  vegetable  parasites.     They  are:  — 

i)  Clubroot  (clubioot,  finger  and  toe),   caused  by  Plasmodiophora 
Brassicae  Wor. ; 

2)  root-knot  {Heterodera  radicicola  [Greef]  Miill.) ; 

3)  black-rot    (brown-rot,   stem-rot,   dry-rot)    caused  by  Bacterium 
campestre  (Pammel)  Erw.  Sm.  ; 

4)  yellows  (yellow-sides,  wilt,  dry-rot),  caused  by  Fusarium  congluti- 
nans  Wollenw.  ; 

5)  black-leg  (foot-rot,  wilt),  a  disease  caused  by  Phomalingam  (Tode) 
Desmar. ; 

6)  soft-rot,  caused  by  soft-rot  bacteria,  of  which  Bacillus  carotovo- 
rus  Jones  is  a  typical  t  xample  ; 

7)  root-rot  (wdt),  a  disease  of  non-bacterial  origin  caused  by  aspb}oda 
of  the  plant  due  to  stagnant  water  ; 

8)  malnutrition,  a  disease  due  to  excess  of  chemical  fertilisers  and  a 
deficiency  of  humus  in  the  soil ; 

9)  downy  mddew  {Peronospora  parasitica  [Pers.]  De  By.) ; 

10)  white-rust  {Albugo  Candida  [Pers.]   Ktz.   =   Cystopus  candidus 
[Pers.]  Lev.)  ; 

11)  drop  {Sclerotinia  Libertiana  Fuck.)  ; 

12)  spot  disease  of  cauliflower,  a  new  disease  caused  by  a  bacterium 
which  appears  to  attack  only  Brassica  oleracea  and  B.  oleracea  f.  Botrytis; 

13)  black  leaf-spot  (black  mould)  ;  the  most  common  form  of  tHi 
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disease  is  caused  by  AUernaria  Brassicae  (Berk.)  Sass.,  but  other  related  fungi 
may  cause  similar  leaf -spotting,  and  yet  others  may  contribute  to  mordding 
the  plants  in  storage  deposits  ; 

14)  powdery  mildew  {Erysiphe  Polygoni  D.  C.) ; 

15)  damping-off,   a  disease  which  chiefly  attacks  young   plants  in 
seed-beds,  and  which  may  be  caused  by  several  species  of  fvingi. 

595  -  Pseudomonas  seminum  n.  sp.,  a  Bacterium  Injurious  to  Peas,  in  England. 

—  Cayley,  Dorothy  M.,  in    The  Journal  of  A:;riculturai  Science,   Vol.    VIII,   Pt.    4, 
pp.  461-479  +   Plates  IV-VII.     Cambridge,  1917- 

Crops  of  Pisttm  sativum  grown  near  the  John  Innes  Horticultural  In- 
stitut  on,  Merton,  Surrey,  are  badly  damaged  by  a  bacteriosis  which,  hav- 
ing appeared  in  a  particularly  serious  form  from  1910  to  1912,  was  found 
later  in  other  districts  in  the  south  of  England.  The  same  disease  was  found 
in  1915  on  peas  from  Sleaford,  Lincoln.  An  examination  of  samples  from 
various  districts  showed  that  this  bacteriosis  tends  to  spread*more  and 
more. 

The  author  proposes  to  call  the  bacterium,  wh'ch  has  not  yet  been  de- 
scribed, Psetidomonas  semmum,  and  gives  details  of  its  morphology  and 
biology. 

The  chief  characteristic  of  the  disease  is  that  it  occurs  within  the  seed, 
discolouring  the  centre  of  each  cotyledon.  External  examination  does  not 
ll  show  if  the  seed  is  diseased  or  not.     The  bacteria  cannot  psnetrate  the  ripe 
tissues,  so  that  infection,  found  only  in  the  lesions  of  the  very  young  tis- 
sues, takes  place  long  before  it  is  shown  by  discolouration  of  the  tissues. 

The  bacteria  is  found  in  all  parts  of  the  plant  except  the  vessels,  in 
which  it  has  never  been  observed.  It  has  been  isolated  from  the  interior  of 
both  the  dry  and  fresh  seed,  from  the  stem  and  the  pod.  It  has  never  been 
seen  to  pass  the  micropyle  although,  in  one  case,  it  was  found  in  the. space 
between  the  cotyledons  and  the  young  embryo. 

All  varieties  of  table  p2as  seem  more  or  less  subject  to  the  disease.  The 
most  resistant  variety  is  Sutton's  Improved  Petit  Pois,  which  when  sown 
in  infected  soil,  produced  49  to  50  %  of  sound  plants,  the  seeds  of  which, 
sown  in  the  same  soil  the  following  year,  produced  50  %  of  sound  plants. 
The  Duke  of  Albany  and  Nee  Plus  Ultra  varieties  are  very  subject  to 
the  disease,  the  number  of  healthy  plants  in  the  first  variety  was,  at  the 
most,  14  to  15  %,  and  cultivation  of  the  second  at  Morton  for  Mindelian 
experiments  had  to  be  stopped  because  of  its  great  susceptibility.  Tall,  early 
varieties  are  much  less  attacked  than  late  ones  ;  this  appears  to  be  due  to 
their  less  succulent  vegetative  apparatus,  and  their  more  rapid  growth, 
which  allows  them  to  become  sufficiently  mature  before  external  conditions 
determine  a  rapid  development  of  the  bacteria. 

The  author  examined  many  varieties  of  early  peas  grown  at  Wisley 
in  1915.  All  the  plants  were  nearly  ripe.  One  variet}^  only  showed  the 
typical  discolouration  of  the  cotyledons,  although,  judging  by  the  exter- 
nal appearance,  there  were  many  doubtful  cases.  A  row  of  Duke  of  Albany 
grown  in  an  adjacent  plot,  but  in  a  much  more  advanced  stage  of  develop- 
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ment  showed  the  typical  discoloured  area  in  the  centre  of  the  cotyledons. 
Infection  was  more  marked  at  Merton  than  at  Wisley,  where  it  was  probably 
introduced  by  seed. 

Of  the  dwarf,  succulent  early  varieties,  Chelsea  Gem  and  I^ittle  Mar- 
vel, and,  of  the  later  types.  Nee  Plus  Ultra  and  Duke  of  Albany,  are  especi- 
ally subject  to  the  disease. 

The  bacteriosis  does  not  stop  germination,  but,  in  serious  cases,  it 
delays  the  growth  of  the  plant  by  killing  the  whole  main  stem  and  prevent- 
ing the  development  of  lateral  shoots. 

So  far  no  means  of  controlling  the  disease  are  known.  As  precautions 
may  be  recommended  crop  rotation,  early  seed,  drainage,  a  sufficiency  of 
lime  in  the  soil,  elimination  of  seed  from  diseased  plants.  Infected  plants 
and  their  props  should  be  burnt  as  soon  as  the  harvest  is  gathered.  Partial 
sterilisation  is  pf  no  use,  and  involves  too  much  work  and  e;scessive  expense. 
Special  care  should  be  taken  to  clean  thoroughly  all  tools  used  in  infected 
soil  so  that  the  disease  may  not  be  spread  by  them. 

596-  Verticillium  albo-atrum   a   Hyphomycete   Causing   "Vissnes  Juka'' 

(Wilt)  of  Cucumber  in  Sweden.  —  I^indfors  Thore,  in  Kungl.  Landtbruks  Aka- 
demicns  Handlingar  och  Tidskrift,  Year  I<VII,  Nos.  7-8,  pp.  627-636-!-  3  Figs.  Stock- 
holm,  1917. 

In  1916,  in  a  field  of  cucumbers  at  Ballersta,  Sodermanland,  plants 
wliich  were  sound  and  strong  till  the  end  of  July,  were  attacked  by  wilt, 
of  which  the  majority  died.  A  microscopical  examination  of  the  infested 
material  show^ed  the  existence  within  the  stem  tissues  of  masses  of  mycelium 
which  more  or  less  completely  closed  up  the  vessels,  thus  preventing  the  pas- 
sage of  the  water  from  the  roots.  While  the  host  lives  the  parasitic  my- 
celium is  restricted  to  the  vascular  bundles,  and  only  invades  the  surround- 
ing tissues  after  the  death  of  the  plant.. 

In  cultures  made  from  infested  material  3  fungi  were  identified  :  — 
i)  Verticillium  alho-atrum ;  2)  Ascochyta  Cucumis ;  3)  Fusarium  niveum  (?)  in 
one  case  only  and  even  then  it  was  not  possible  to  isolate  it. 

The  following  results  were  obtained  from  infection  experiments,  in 
which  Fusarium  sclerotioides  and  F.  redolens  var.  angustius  were  used  in  place 
of  the  allied  Fusarium  species  which  could  not  be  isolated  from  the 
material: —  ]| 

i)  Ascochyta  Cucumis  produces  in  the  cucumber  spots  on  the  leaf,  but 
no  wilt ; 

2)  Fusarium  sclerotioides  and  F.  redolens  var.  angustius,  do  not  cause 
wilt,  but,  in  certain  cases,  may  give  rise  to  a  kind  of  stem-rot ;    ' 

3)  Verticillium  albo-atrum  is  the  only  and  the  real  specific  agent  of 
wilt ;  its  hyphae  easily  enter  the  living  tissues  of  both  mature  and  young  'j 
plants,  and  develop  in  large  number  in  the  vessels,  which  they  stop  up  more 
or  less  completely. 

Up  to  the  present,  apart  from  Ballersta,  the  disease  has  been  reported 
from  the  districts  of  Stockholm,  Nykoping,  Vastmanland  and  Orebro. 
Though  the  damage  done  is  slight  the  possibility  of  further,  more  extensive 
infection,  calls  for  a  study  of  the  methods  of  control. 
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The  author  suggests,  in  the  first  place,  the  uprooting  and  destruction 
of  diseased  plants,  care  being  taken  to  remove  all  the  soil  with  which  such 
plants  may  have  been  in  contact.  Dead  plants  left  in  the  field  rapidly 
become  seats  of  infection.  In  infected  districts  neither  cucumbers 
nor  potatoes  should  be  grown  for  several  years.  The  soil  should  be 
disinfected.  The  author  believes  that  for  this  purpose  good  results  could 
be  obtained  with  formalin  ;  tests  ^\^tK  2  %  potassium  permanganate 
solutions  had  no  effect. 

597  -  On"  Verde-secco"  of  Fruit  Trees  in  Apulia,  Italy.  —  vivakelli,  i,.,  in  La  Pro- 
paganda Agricola,  Series  2,  Year  X,  No.  5,  pp.  51-55.  Bari,  March  15,  191 8. 

In  Apulia  the  name  "  verde-secco  "  is  given  to  a  serious  disease  bj^ 
which  many  woody  plants  (almond,  olive,  apricot,  myrobalan,  and  peach 
trees,  etc.)  pass  with  great  rapidity  from  a  state  of  normal  and  flourishing 
development  to_,a  very  grave  disorder  followed  by  death.  First  the  leaves 
dry  up,  then  the  .smallest  twigs,  then  the  branches,  and,finally,  the  trunk 
itself. 

Field  observations  and  experiments  carried  out  by  the  author  in  dif- 
ferent parts  of  Apulia  (Andria,  Canosa,  Barletta,  Casamassima,  Trani, 
Molfetta),  showed  no  plant  or  insect  parasites  in  the  epigeal  part  of  the  plant, 
but  proved  the  root  system  of  all,  or  nearly  all  the  plants  killed  by  "  verde- 
secco  "  to  be  attacked  by  a  rot  caused  by  Rosellinia  necatrix.  The  disease 
is  favoured  by  certain  conditions,  such  as  heavy  and  impermeable  soil, 
prolonged  stagnation  of  rain  water,  badly  executed  plantation,  the  custom 
of  digging,  at  the  foot  of  the  plant,  a  central  hole  to  receive  water  instead  of 
a  circular  ditch  in  proportion  to  the  foliage,  the  re-planting  of  trees  in  the 
place  of  those  recently'  killed  by  the  rot. 

According  to  the  author,  a  plant  the  root  system  of  which  is  seriously 
affected  by  the  rot,  has  difficulty  in  maintaining  the  balance  necessary  to 
the  complex  working  of  its  vegetative  organs,  and  when  by  a  sudden,  high 
rise  in  temperature,  especially  during  fine  days,  transpiration  is  considerable, 
it  cannot  counterbalance  it  by  an  equal  intensity  of  root  absorption  and  dies. 
By  allowing  the  plant  to  develop  its  root  sj'stem  well  and  to  keep  it  healthy 
the  damage  described  above  would  certainly  be  avoided. 

5^8  -  Monilia  sp.,  the  Cause  of  a  Specific  Gummosis  of  the  Apricot  Tree,  in 

Italy.  —  Peg  LI  ON,  v.,  ui'Rendicontidclla  Rcale  Accadeniiu  dei  Lincei,  Classe  di  Scienze 
flsiche,  matematichc  e  naturaU,  Scries  V,  ist.  Ha]f-Year  191 7,  Vol.  XXVI,  Pt.  12, 
PP-  637-^^41  ■   Konxe,   191 7. 

In  Emilia  apricot  growing  is  seriously  threatened  by  a  form  of  gummo- 
sis; which,  already  noted  incidentally  by  BeijERInck  and  Eriksson,  had 
been  reported  by  Faes  as  very  injurious  to  apricot  trees  in  Valais,  Swit- 
zerland, and  by  Chiffeot  and  Massonnat  to  those  of  the  Rhone  dis- 
trict (i). 

The  disease  is  caused  by  a  conidial  form  [Monilia)  of  a  Sclerotinia  which, 
according  to  the  author,  would  correspond  to  Scl.  laxa  if  the  differential 
characters  observed  by  AbERHOi,D  and  Ruhland  were  sufficient  to  distin- 


(!)  See  ii.  Oct.,  11^15, No.  1098.     [Ed.) 
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giiish  this  parasite  from  Scl.  cinerea.  The  most  significant  character  is  the 
absolute  restriction  of  parasitism  to  the  apricot  tree,  which  is  also  observed 
in  the  Emilian  orchards. 

The  first  signs  of  infection  occur  during  flowering  ;  some  of  the  flowers 
fade  and  dry  up,  but  do  not  drop.  Later,  when  the  leafy  shoots  are  longer, 
the  wilt  suddenly  attacks,  from  one  day  to  another,  the  buds  corres- 
ponding to  these  flowers.  Above  the  point  of  insertion  of  these  buds, 
sometimes  at  a  distance  of  a  few  nodes,  especially  during  rainy  seasons, 
a  gummy  stream  of  transparent  drops  is  noticed  flowing  from  the  cracks 
of  the  bark  and  forming  lumps  more  or  less  large  in  size.  A  more  con- 
siderable gummosis  is  observed  on  the  adult  branches  and  even  on  the  trunk 
corresponding  to  a  faded  adventitious  floral  bud.  The  infection  of  the 
growing  fruit  is  very  limited  ;  most  frequently  fruit  is  infected  which  has 
grown  in  contact  with  a  mummified  flower  spotted  with  gum. 

The  rapid  spread  of  infection  which  may  occur  seems  to  correspond  to 
an  early  and  rather  long  flowering  period  during  which  insects,  by  visit- 
ing infected  flowers,  carry  conidia  of  Monilia  and  spread  disease  by  visit- 
ing sound  flowers. 

This  disease  must  be  controlled  by  systematically  destroying  the  para- 
site's hibernation  quarters.  It  is  not  sufficient  to  burn  the  mummified 
fruit,  which  may  easily  be  found  and  collected  in  winter  ;  it  is  against 
the  blisters  formed  by  the  fungus  hibernating  under  the  remains  of 
flowers,  on  the  twigs  killed  by  the  disease,  and  the  fragments  of  bark 
covering  the  cankers  of  the  adult  branches  and  trunk  that  measures  must 
be  taken.  It  is  easily  suppressed  by  careful  pruning  when  vegetation 
starts  and  the  localised  injuries  on  the  tree  can  be  seen  without  difficulty, 
so  that  the  tree  may  be  cured  before  the  winter  period  of  rest.  The 
cankers  heal  normally,  and  infection  in  them  is  limited  to  the  more  or 
less  fragmentary  remains  of  bark,  which  may  easil}'  be  removed  by 
superficial  scraping. 

599  -  Treatment  of  Fusicladium  pirinum  var,  Eriobotryae,  Injurious  to  the 

Japanese  Medlar  Tree.-   Savastano,  ly.,  in  R.  Staziom  sperimentale  di    AgrumicoUura 
e  FruUiroUura  in  Acireale,  Bollettino,  No.  29,  pp.  6  -f-  2  Figs.  Acireale,  191 7. 

In  the  eavSt  of  Sicily  a  disease  called  "  brusone  "  by  the  author,  who  has 
observed  it  for  8  j^ears.  is  developing  with  increasing  virulence  on  the 
branches,  leaves  and  fruit  of  the  Japanese  medlar  tree  (Eriobotrya 
japonica).  It  is  caused  by  Fiisicladmm  pirinum  (Lib.)  Fuck.  var. 
Eriohotryac  vScal. 

On  the  medlars  is  observed  a  small,  blackis"h  spot,  which  gradually 
increases.  The  attack  of  the  parasite  may  begin  in,  December  and 
continue  till  February  or  March., 

If  the  fruit  is  attacked  during  the  first  stage  of  its  development  it  be- 
comes deformed,  and  shrivels,  the  spot  grows,  and  the  friut  dries  up  and  be- 
comes mummified  If  attacked  during  ripening,  this  stage  remains  im- 
perfect. The  infected  branches  are  twisted ,  stunted,  spotted  with  black, 
and  with  irregular,  shrunken  leaves  ;  they  fade  and  dry  up  from  year  to 
year. 
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Those  trees  which  have  the  largest  and  sweetest  fruit  are  most  subject 
to  attack  by  the  fungus. 

The  author's  experiments  on  winter  treatment  showed  the  effica- 
ciousness of  spraying  with  lime-sulphur  mixture  made  according  to  the 
formula  of  the  "  Stazione  di  Agrumicoltura  "  (lime,  2  lb. ;  sulphur,  4  lb., 
water,  2  gall.).  The  mixture  should  be  applied  in  12  %  strength,  at  the 
most  14  %,  in  December,  when  all  the  flowers  have  fallen,  and  in  Januar3^ 

The  trees  to  be  treated  should  be  pruned  in  August,  during  the  resting 
period,  so  as  to  remove  the  branches,  in  which  the  parasite  passes  the  sum- 
mer, and  to  give  strength  to  the  tree.  The  pruned  branches  should 
be  burnt  at  once.  It  would  be  well  to  undertake  experiments  to  prove 
whether  6  %  sprayings  in  summer  to  destroy  the  parasite  in  the  branches 
would  be  advisable. 

600-  The  Tumoursof  the  Cluster  Plne(P/nus  Pinaster)^  inFrance.  —  dufrenoy,  j., 

in  Compies  rendus  dcs  seances  de  l' Academic  des  Sciences,  Vol.  CI<XVI,No.  8,pp.  355-356. 
Paris,  February  25,  191 8. 

The  cluster  pines  of  the  Arcachon  forests  have  many  tumours  on  theri 
stems  and  roots.  On  the  one  year  stems  the  tumours  are  car  kerous  and 
exude  abundant  resin  which  flows  down  the  stem.  The  old  tumours  may 
close  and  form  lumps  appearing  as  knots,  more  or  less  resinous  on  the 
surface. 

After  describing  the  structure  of  the  tumours,  the  author  draws  at- 
tention to  the  masses  of  bacteria  found  in  the  diseased  tissues.  A  very  fine 
mycelium,  which  often  lives  on  the  surface  of  the  resin  exuded,  may  enter 
the  cankerous  tissues  by  the  parts  rendered  resinous  by  the  bacteria. 
This  mycelium,  however,  is  only  an  adventitious  organism. 

The  author  isolated  the  bacteria  observed  in  the  infected  tissues. 
After  3  days  at  12^0.  when  the  tumours  were  one  year  old,  and  after 
5  days  when  the  tumours  were  older,  cultures  made  with  the  tissues  of  the 
stem  tumours  develop  very  dense,  greyish  colonies,  forming  a  slight  veil 
over  the  surface  of  the.  agar,  which  they  liquefy.  The  mycelium  from  the 
resin  often  grows  in  tubes  at  the  end  of  8  daj's,  forming  whitish  colonies, 
quite  distinct  from  those  of  the  bacteria.  At  the  end  of  8  days  cultures  made 
with  the  tissues  of  the  root  tumours  develop  white  colonies  which  become 
very  dense  and  thick  and  grow  on,  or  just  below,  the  surface,  without 
liquefying  the  agar. 

Under  the  microscope  the  bacterial  colonies  from  the  stem  appear  to 
be  composed  of  bacteria  resembling  those  observed  in  the  stem  tumours. 

I  The  colonies  from  the  roots  are  composed  of  much  larger  bacteria  than  those 
from  the  stem  and  resemble  those  of  the  root  tumours. 

The  stem  and  root  tumours  of  Pinus  Pinaster  appear  to  be  due  to  two 
different  bacteria,  the  characters  of  which  the  author  will  publish  later.  The 
bacterial  tumours  of  the  stem  of  the  cluster  pine  differ  from  those  of  the 
Aleppo  pine  which  have  long  been  known. 
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601  -  Phyllaciinia  suffulta^  an  Ascomycete  Injurious  to  Common  Oak,  in  Spain. 

—  ROBREDO,  ly.  H.,  ill  El  Cultivtidor  Moderno,  Year  VIII,  No.  3,  p.  12.  Barcelona,  191 8.  ■ 

For  some  time  Phyllactinia  suffulta  has  been  spreading  in  the  planta- 
tions of  common  oak  in  Galicia,  depreciating  the  value  of  the  tree  for  the 
various  uses  to  which  it  is  put. 

As  a  preventative  measure,  to  lessen  the  intensity  of  the  disease  dur- 
ing the  following  year,  it  is  advisable  to  burn  the  infected  fallen  leaves  in 
autumn,  an  operation  which  must  be  carried  out  simultaneously  in  all  the 
neighbouring  oak  plantations.  Sulphur  treatment  should  also  be  carried  out 
when  the  young  shoots  are  about  4  inches  long.  This  treatment  should 
be  carried  out  in  drj'^  weather  and  repeated  20  days  or  a  month  later  if  the 
white  spots  of  the  disease  continue  to  appear  on  the  leaves.  The  treat- 
ment costs  about  2d.  for  an  average  sized  tree  and  4  Yo  d.  for  a  large  tree. 

Observations  and  experiments  show  that  trees  which  are  not  pruned 
are  not  attacked  by  the  fungus,  that  those  pruned  a  little,  are  attacked 
slightly,  and  that  those  which  are  excessively  pruned  are  badly  attacked. 
Quercus  palustris  and  Q.  ri>bra  var,  aimncana  are  the  varieties  most  resistant 
to  the  fungus.  .  '  * 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMAI.S. 
GENERAL  ^02  -  Biologlcal  Obscrvatlons  on  some  Coleoptera  of  the  Department  of  Herault, 

France  (i). — I^ichtensteint,  J.  ly.,  in  the  Bulletin  de  la  Societe  entomologique  de  France, 
No.  4,  pp.  91-95.  Paris,  1918. 

"Special  mention  should  be  made  of  :  — 

Anthaxia  annilenta  Fabr.  —  An  insect  found  on  the  elm,  and,  according 
to  CailIvGI.,  especiall)'  on  the  small  trunks  of  young,  dead  elms.  Never- 
theless in  April  the  author  found  several  specimens  of  this  Anthaxia, 
which  seems  very  rare  in  the  Department  of  Herault,  on  young  branches  of 
Salix  alba. 

A .  manca  L.  —  Common  on  the  elm  and  also  known  to  occur  on  certain 
other  trees,  has  not  previously  been  reported  on  Rhamnus  Alaternus  (bar- 
ren privet)  on  the  branches  of  which  the  author  found  it  in  June  and  July. 

Scohicia  chevrieri  Villa.  — Not  rare  on  branches  of  fig  trees,  this  insect 
is  also  a  host  of  branches  of  vine  and  barren  privet. 

Stromatium  fulvum  Villers.  —  The  author  received  from  the  province 
of  Constantine,  Algeria,  branches  of  cork-oak  containing  larvae  of  this  spe- 
cies which,  in  the  Department  of  Herault,  develop  on  young  elm.  He  ob- 
tained adidt  insects  after  5  to  6  years  (according  to  Ma  yet  the  larval  state 
may  last  for  15  years.)  In  some  bits  of  branch,  about  5  inches  long,  several 
larvae  had  developed,  hollowing  wide  galleries  throughout  the  sap-wood, 
which  were  so  filled  with  excruta  that  they  were  almost  as  hard  as  the  wood. 
Although  this  insect  is  common  in  cork-oak  forests,  it  does  little  damage. 

Exocentrus  punctipennis  Muls.  —  In  Languedoc  its  larvae  are  found 
tinder  the  bark  of  white  willow  and  elm. 


(1}  vSee  R.  aiarch,  lyiS,  No.  366.    {Ed.) 
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Hylesintis  vittatus  Fabr.  and  Scolytus  niultistriatus  Marsh.  —  These 
two  insects  of  young  elms  also  attack  branches  of  Rhamnus  Alaternus  L., 
hollowing  their  galleries  under  the  bark,  where  Sc.  muUistriatus  is  attacked 
by  two  braconidae  —  a  species  of  Ecphylus  which  will  be  described  shortly, 
and  Dendrosoter  protuberans.  Hyl.  vittatus  continually  bears  on  its  sides 
numerous  mites  not  yet  determined. 

Rhytidoderes  plicatus  Oliv.  —  According  to  Bedel  this  insect  lives  at 
the  foot  of  Reseda  lutea.  It  also  seems  to  attack  Cruciferae;  the  author  found 
one  eating  a  leaf  oiDiplotaxistenuifolia'\\\A\)X\\,2in6.  another  on  cultivat- 
ed cabbage. 

Derolomus  chamaeropis  Pabr.  - —  Abundant  on  specimens  of  Chamaerops 
huniilis,  cultivated  at  Montpellier,  particularly  in  the  Botanical  Garden. 
According  to  Perris  the  egg  is  doubtless  laid  in  the  ovaries,  but  the  author 
has  only  observed  this  insect  on  the  male  'flowers  of  the  palm. 

Choerorrhinus  squalidus  Fairm.  —  Ferris  reported  it  on  elm  and  the 
fig-tree.  The  author  found  it  in  small  numbers  on  the  dead  part  of  a  fig- 
tree  trunk  which  had  been  invaded  by  ants  {Cremastogaster  scuteUaris)  ; 
this  insect  is,  however,  by  no  means  myrmecophagous  ;  when  it  established 
itself  in  the  trunk  the  ants  had  already  left  it. 

Eremotes  punctatulus  Boh.  —  Dead  ash  wood,  in  which  the  author  found 
larvae,  pupae  and  adults,  may  serve  as  food  to  this  insect  which  has  already 
been  observed  on  several  species  of  trees. 

Mononychus  pundum- album  Herbst.  ■ — ■  It  is  very  common  at  Montpel- 
lier on  Iris  Pscudacorus  and  /.  foetidissima  ;  the  author  knows,  in  rather 
dry  soil,  several  of  the  latter,  the  fruit  of  which  are  eaten  by  the  insect  each 
year.  He  found  large  numbers  of  the  Mononychus  on  different  cultivated 
varieties  of  /.  germanica  and  /."  florenfina. 

603  -  Perez/a  leg-ert  n.  sp.,  a  Protozoan  Parasite  of  the  Larvae  of  the  Large 
White  Cabbage  Moth{P/er/s  brass/cae)  (i).  —  paillot,  a.  in  Comptes  rendus  cU-s 

seances  de  la  Societe  de  Biologie,  Vol.  I,XXXI,  No.  4,  pp.  187-189  -f-  i    Fig.  Paris  igi8. 

This  paper  describes  a  new  microsporidion  temporarilj'  placed  in  the 
genus  Perezia  under  the  name  of  P.  legeri  n.  sp. 

It  is  found  especially  in  the  adipose  tissue  of  the  larva  of  Fieris  bras- 
sicae  ancl  in  some  of  the  giant  cells  of  its  blood.  In  the  rather  rare  cases  of 
generalised  infection  the  spores  of  the  protozoon  are  found  in  all  the  tissues 
of  the  larva  of  the  insect. 


Rice  in  Assam.  —  Report 

:  the  j,oth  June,  1917,  pp.  5. 


604  -  Lepticorisa  varicornis,  a  Weevil  Injurious  to 

of  the   Agricultural  Department,  Assam,  for  the   Year  endin 
Shallong,  1917. 

At  Jaintix  Perganas  and  the  Karimgarj'farm  in  Sylhet,  Leptocorisa  va- 
ricornis (rice  bug)  has  done  considerable  damage  to  rice.  The  early  varieties 
suffered  most.  The  results  of  the  experimental  harvest  showed  the  loss  to 
amount  to  90  %  of  the  normal  yield. 

605  -  Experiments  en  the  Disinfection  of  Dwarf  Beans  Infested  with  Acanthosce- 
lides  obtectus  and  Spermophagus  subfasci'atus.  —  p.^ntanelli,  e.,  in 
Le  Stazioni  sperimentali  agrarieitaliane.  Vol.  E,  Pt.  ri-12,  pp.  591-609.  Modena,  1917. 

Part  of  a  consignment  of  dwarf  beans  imported  from  Brazil  in  May, 


MEANS 

OF  PREVENTION 

AND  CONTROL 


INSECTS,    ETC. 

INJURIOUS 

TO      VARIOUS 

CROPS 


(i)  Sec  R.,  INIay  191S,  Xo.  :~,7- 


{Ed. 


[  «0-J-«05j 


6^0  INSECTS,    ETC,   INJURIOUS   TO   VARIOUS   CROPS 

1917,  on  arrival  in  Italy,  was  found  to  be  already  slightly  infestsd  with 
Acanthoscclides  obtectus  (i),  and  much  more  seriously  by  another  weevil 
Spermophagus  subfasciatus  {=Sperm.  musculns),  peculiar  to  South  America 
and  hitherto  met  with  only  once  in  Europe  (Paris),  where  it  did  not 
increase. 

The  author  undertook  experiments  on  the  disinfection  of  the  seed  and 
the  store-houses.  He  ascertained  that  to  cause  the  certain  death  of  the 
adult  insects  in  the  seeds,  each  hundredweight  of  dried  beans  should  be 
treated  for  48  hours  with  fumes  given  off  by  either  50  gm.  of  carbon  bi- 
sulphide, by  about  50  cc.  of  carbon  tetrachloride  (=  81.54  gm.)  or  by 
0.5  gm.  of  potassium  cyanide.  The  germinating  power  of  the  seeds  is  more 
affected  by  the  bi.sulphide  than  by  the  tetrachloride,  but  is  not  affected 
at  all  by  the  potassium  cyanide. 

The  store-houses  may  be  satisfactorily  disinfected  by  spraying  with 
an  emulsion  of  tar  oil. 

Among  the  preparations  tested  the  author  recommends  "lysol", 
made  bySchiilke  and  Mayr,  "  cresosol  "  made  by  the  Society  for  the  distil- 
lation of  tar  (Societa  Distillerie  Catrame),  "  creselion  "  made  by  Carlo 
Erba,  and  "  creoline  "  prepared  by  G.  Pearson. 

Experiments  mde  in  October  on  Ac.  obtectus  and  Sperm,  sub-fascia- 

/ws  at  temperatures  of  from  12  to  15°  C,  showed  that,  to  kill  completely 

'  adult  insects  within  the  seeds  the  following  proportions  are  needed  :  — 

creoline 7  volumes  in  100  volumes  of  water 

•      creselion 6  »         »        »  >         » 

cresosol 3  »    .    »        »  ■>         » 

lysol. 4  »        »       »  >         •■ 

606  -  Observations  on  Acanthoscelides  obtectus  (Bean  Waevil),  in  Italy.  — 

R.'iZZAUTi,  A.,  in  Bollettino  del  Laboratorio  di  Z  wlogia  generate  e  a.,o.riu  delta  R.  Scuola  su- 
periore  d' Agricoltura  in  Portici,  Vol.  XII,  pp.  94-122  +  16  Figs.  Portici,  1917. 
Very  little  work  has  been  done  on  the  presence  of  Acanthoscelides  obtec- 
tus Say  {"  tonchio  del  fagiuolo  ")  and  the  damage  it  does  to  rvmner  and 
dwarf  beans,  although  this  insect  has  been  known  in  the  countr\'-  for  about 
20  years.  The  present  investigations  were,  therefore,  undertaken  in  an  at- 
tempt to  learn  more  about  the  "  bean  weevil  " 

A  list  of  the  synonyms  of  the  insect  is  followed  by  a  morphological  and 
biological  description.  According  to  some  workers  the  insect  is  a  native  of 
Persia  or  Armenia,  according  to  others  of  Northern  America,  and  is  so  widely 
distributed  geographically  that  it  may  almost  be  considered  cosmopolitan. 
Sharp  reports  it  from  the  following  districts:  —  North  America  to  the  east  of 
the  Rocky  Mountains,  Mexico,  Guatemala,  Nicaragua,  the  Antilles,  and  the 
Argentine  (Buenos- Aires).  It  is  also  foimd  in  Australia,  the  Azores  Islands 
and  the  Canary  Islands.  In  Europe,  according  to  the  author,  A.  obtectus\ 
is  known  in  England,  France  and  Italy.  Bertoijni  reports  it  from  the  Alpesj 
Maritimes  and  the  Mediterranean  district*  MinA  Palumbo  reports  it  from 
Genoa,  Naples  and  from  Sicily  (Palermo,  Castelbuono) .  According  to  inf orma- 
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tion  received  by  the  author,  Luigiont  found  it  in  1913  in  the  Valtournanche 
valleys  and  SiiVESTRi  at  Acerra  (Caserta)  and  Lower  Nocera  (Salerno), 
where  it  did  great  damage  to  dwarf  beans.  In  Tuscany  the  weevil  is  well 
known  in  the  provinces  of  Florence,  Leghorn,  Lucca  and  Pisa,  and  the  other 
provinces  are  not  free.  The  large  province  of  Pisa  is  particularly  badly  in- 
fested. 

In  the  larval  stage  the  insects  prefer  the  seed  of  the  numerous  varie- 
ties of  dwarf  bean  {Phaseolus  vtilgaris),  and  scarlet  runner  {Ph.  multifloms). 
In  Tuscany  the  larger  white  varieties  suffer  most  ("  fagiuoli  pisani  "  or 
"  fagiuoli  di  v^.  Michele  "  or  "  premici  ")aswell  as  elongated  beans  ("  pinoli  " 
or  "  piroli  ")  ;  but  the  small  varieties  ("  tondini  ")  are  less  attacked. 

In  the  absence  of  dwarf  beans,  however,  the  weevil  may  attack  cow-pea 
{Dolichos  mcla7iophthalnms),  hean  [Vicia  Fa&a),  common  vetch  {Viciasativa), 
white  lupin  {Litpinus  albus),  chic^lir g-v^tch  {Lathy r us  saUvus),2indL  garden 
pea  {Pisum  sativum).  The  author  observed  in  artificial  breeding  that  in 
exceptional  cases  theinsect  will  adapt  itself  to  maize. 

A  single  bean  seed  may  be  attacked  by  25  larvae  in  one  generation,  and 
the  generations  succeed  each  other  very  rapidly.  The  cotyledons  become  a 
mass  of  debris  of  no  value  as  food.  Even  when  infestation  is  slight  the 
beans  suffer  heavily.  It  frequently  happens  that  the  beans  cannot  be  sold 
and  have  to  be  thrown  away  or  given  to  animals.  In  the  province  of  Pisa 
and  other  districts  the  damage  has  been  so  heavy  that  some  farmers  have 
had  to  give  up  growing  dwarf  beans. 

From  a  point  of  view  of  reproduction  even ,  beans  attacked  by  the  weevil 
cannot  be  used  as  seed.  An  experiment  carried  out  by  the  author  in 
the  spring  of  1917  with  dwarf  beans  gave  the  following  results  : — 


Condition  of  dwarf  beans 


Nutnber 

of   bcaus 

sown 


Number 

of   beans 

germinated 


Percentage 

of 
germination 


Not  attacked  .  .  . 
^  /  I  generation  . 
Ti  \  2  generations. 
I    /   3  » 

^  1    5  '-         . 


50 
50 
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22 

24 
10 
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Percentage  of  unattacked  beans  which  germinated 

Percentage  of  beans  attacked  by  the  weevil  which  germinated     .    . 
Percentage  of  beans  attacked  by  the  weevil  which  were  destroyed 


84% 

44  » 
48  » 

20  » 

6  )> 
o  » 
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84 
23.6   % 
76.4   % 


Moreover,  plants  from  seed  attacked  by  the  insect  are  much  less  re- 
sistant and  subject  to  disease,  besides  giving  a  much  lower  yield  of  inferior 
quality. 

A.  obtecttis  has  an  efficacious  enemy  in  the  mite  Pediculoides  ventn- 
cosus  (Newp.),  but,  to  the  author's  knowledge,  it  has  in  Italy  no  natural 
enemy  among  the  insects.     The    mite  mostly  attacks  the  newly-hatched 
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larvae,  but  may  also  attack  adult  larvae  and  pupae,  although  their  sur- 
roundings make  this  more  difficult.  The  eggs  themselves  are  sought  for  by 
the  mite,  which  eats  their  contents.  It  must,  however,  be  pointed  out 
that  if  the  action  of  this  Pediculoides  is  really  useful,  it  may,  during  the 
transport  aud  handling  of  infested  seed,  attach  itself  to  the  skin  ot  those  who 
manipulate  the  beans  and  cause  more  or  less  serious  pathological  troubles. 
The  artificial  method  of  control  most  widely  recommended  in  America 
is  based  on  the  use  of  bisulphide  of  carbon  fumigations  when  the  adults  of 
the  first  and  second  generations  appear,  in  the  same  manner  and  proportions 
as  those  required  for  wheat  or  other  cereals.  Another  method,  which  the 
author  found  miich  more  preferable  for  dwarf  beans  grown  for  food,  is  to  put 
the  beans  attacked  in  an  oven  or  drying  room  at  a  temperature  of 
about  600C. 

607  -  Hypothenemus  ritchiei  n.  sp.,  a  New  Scolytid  Injurious  to  Dried  Sweet 

Potatoes   in  Jamaica.  —  Sampsox,  Winn.  in  the  BuUcUn  of  Fntomolooical  Research, 
Vol.   VIII,  Pt.  3-4,  p.   295.     I<ondoii,  Fcbriiary,  i'ji8. 

The  paper  gives  a  morphological  description  of  the  scolytid  Hypothe- 
nemus ritchiei  n.  sp.,  found  b}'  Mr.  A.  H.  Ritchie,  Government  Entomolo- 
gist for  Jamaica. 

The  beetle  causes  serious  damage  to  dried  sweet  potato  chips.  It  is 
not  3'et  known  whether  it  attacks  other  products. 

608  -  A  New  Weevil  Pest  of  Sweet  Potatoes  in  Jamaica.  —  m^vrshall,  guy,  a.  k,  in  the 

Bulletin  of  Entomological  Researcht,  \'ol.  \lll,  Pt.  3-4,  pp.  269-27:2   +   i  Fig.  I,ondon, 
February,  1918. 

The  Imperial  Bureau  of  Entomology  recently  received  from  Mr.  A. 
H.  Ritchie,  Government  Entomologist  in  Jamaica,  ^specimens  of  a  weevil 
which  had  caused  serious  injury'  to  tubers  of  sweet  potato.  The  insect, 
which  belongs  to  the  sub-family  Cryptorrhynchinae  is  a  species  new  to  science 
and  is  described  under  the  name  of  Palaeopus  costicollis. 

According  to  Mr.  Ritchie  the  damage  done  by  this  weevil  to  sweet 
potatoes  is  similar  to  that  done  by  Enscepes  hatatae  Waterh.,  common  in 
the  West  Indies  and  known  there  as  "  scarabee  ".  As  these  two  insects 
may  easily  be  confirsed  by  untrained  observers,  Mr.  Ritchie  considers  it 
very  probable  that  damage  attributed  to  E.  hatatae  has  been  caused  by 
P.  costicollis. 

The  author  found  in  the  British  Museum  two  other  specimens  of  the 
genus  Palaeopus,  one  from  St.  Vincent  and  the  other  from  (jrenada.  They 
are  specificallj^  distinct  from  the  Jamaican  species  and  from  each  other, 
and,  as  'their  habits  are  probably  similar  to  those  of  P.  costicollis,  the 
author  describes  them  in  his  paper  under  the  names  of  P.  grenadensis 
n.  sp.  (weevil  from  Grenada),  and  P.  suhgranidatus  n.  sp.  (weevil  from 
St.  Vincent). 

609  -  Insect  Parasites  of  the  Cacao  Tree  and  other  Cultivated  Plants  in  Sao  Thome. 

—  De  Scabra,  a.  F.,  in  Memoires  publics  par  la  Societe  portugaise  des  Sciences  naturelles, 
'    Vol.  Ill,  Pt.,  I,  pp.  1-28  -f-  24  Figs.  +  I  Plate.  Eisbon,  1917. 

With  the  help  of  material  obtained  from  various  parts  of  Sao  Thome 
the  author  has  collected  in  his  paper  a  series  of  observations  on  the  insect 
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parasites  of  cultivated  plants  in  the   islancl.     The  study  pays  particular 
■ttention  to  scale  insects. 

1.  —  A  morphological  description  is  given  of  a  coccid  which,  with  due 
reservation,  the  author  identifies  as  Aspidiotus  trilohitiformis  Green.  This 
jpecies  shows  preference  for  cacao  leaves,  and  is  found  ranged  with  great 
egularity  along  the  main  veins ;  the  females  are  relatively  rare  on  the  upper 
mrface,  whereas,  on  the  lower  surface,  the  mal,es  are  vej'"  rare. 

According  to  information  supplied  by  the  director  of  the  Perserveran^a 
:arm,  the  damage  caused  by  the  insect  is  of  less  importance  than  that  caused 
Dy  certain  crypt ogamic  diseases.  The  effect  is  first  seen  at  the  ends  of  the 
sranches,  which  gradually  dry  up,  so  that,  in  two  or  three  m.onths,  the  plant 
OSes  all  its  leaves.  Sometimes  cutting  the  branches  attacked  prevents  the 
ievelopment  of  the  parasite,  but  thi»  is  not  always  the  case  and  infestation 
spreads  with  great  rapidity.  The  cut  branches  should  be  destroj^ed  imme- 
diately near  the  tree. 

The  bailif  of  the  Binda  farm  states  that  trees  from  four  to  six  years  old 
suffer  most.  The  attacks  of  the  coccid  assume  great  importance  on  the 
Uba  Budo  farm  ;  production  there  is  almost  nil. 

Spraying  with  petroleum  emvdsion  and  other  insecticides  has  been  at- 
[tempted,  but  its  practical  use  is  very  difficult  on  account  of  the  thick  vegeta- 
:ion  ot  the  island  which  sometimes  makes  access  to  the  plants  impossible. 
Good  results  are  hoped  for  from  the  propagation  of  fungoid  parasites  of  the 
[scale  ;  experiments  on  this  subject  have  already  been  made. 

U .  —  The  coccid  Lecaniwn  viride  has  been  reported  in  the  island,  from 
specimens  received  from  Peserveranga  farm,  as  a  serious  parasite  of 
:offee  ;  it  is  accompanied  by  its  greatest  natural  enemy,  Cephalosporium 
Lecanii  Zimm.  As  this  latter  is  fairly  common  in  Sao  Thom6,  the  author 
relieve?  that,  considering  the  very  favourable  climate,  it  would  be  easy  to 
propagate  it  on  a  large  scale.  Experiments  in  the  cultivation  of  tliis  fungus 
liave  already  been  made  in  the  island.  The  presence  of  this  Cephalosporium 
nay  explain  why  a  coffee  plantation  on  the  Perseveran9a  farm  which  was 
severely  attacked  by  the  coccid  in  October,  1916,  did  not  suffer  serious 
iamage.  The  fungus  may  be  best  disseminated  by  the  method  used  in 
Ceylon,  by  which  leaves  bearing  coccids  attacked  by  the  parasite  are  in- 
:roduced  into  the  plantations  where  Cephalosporium  is  non-existent  or 
/er}^  rare ;  these  leaves  may  be  pinned  on  to  those  of  plants  to  be  protected 
igainst  the  attacks  of  the  insect. 

HI-  —  A,  third  note  is  confined  to  Aspidiotus  ariiculatus  Morgan  and 
■isp.  palmae  Morgan  and  Cockerell,  neither  of  which  occur  in  large  numbers 
n  the  island  but  live  at  the  expense  of  many  wild  and  cultivated  plants 
^coffee,  Ficus  sp.  ?,  Carica  Papaya).  One  of  the  wild  plants  particularly  at- 
;acked  by  Asp.  ariiculatus  is  an  orchid,  locally  ca)led  "  herba  pega  pega  ", 
■vhich  has  been  identified  as  Megaclinium  falcatum. 

Asp.  palmae  is  very  abundant  on  the  Uba  Budo  and  Perse  veranda 
arms  on  C.  Papaya  and  on  Ficus  sp.  ?  It  is  also  found  on  many  other 
lative  plants,  but  rareh^  on  the  cacao  tree. 
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IV.  —  Lecanium  nigrum  Nictner  is  another  parasite  of  coffee  in  the 
island,  and  is  also  very  common  on  the  large  leaves  of  Ficus  sp.  ?  (Per- 
ceveran^a  farm).  The  young  larvae  in  particular  are  attacked  by  a  fungus. 
The  dimensions,  shape  and  colour  of  this  species  vary;  on  the  leaves  attacked 
by  it  the  author  found  a  large  number  of  specimens  of  Asp.  trilobiformis  and 
Diaspis  sp. 

V.  —  Among  the  most  abundant  parasites  of  coffee  at  Sao  Thome  is 
the  coccid  Orihezia  insignis  (Douglas),  which  also  attacks  other  plants.  The 
author  received  from  the  Perse veranca  farm  leaves  completely  covered  with 
this  insect  which,  according  to  the  reports  received,  attacks  in  a  general  way 
the  young  buds,  branches  and  stem,  but  seems  to  prefer  the  terminal  bud  of 
the  plant.  The  coccid  is  found  both  on  the  upper  and  lower  side  of  the  leaf  ; 
sometimes  it  is  found  round  the  edge  of  the  leaf.  The  branches  attacked  b}'' 
the  scale  which  were  sent  to  the  author  for  examination  were  found  to  be 
almost  covered  with  a  fungus  {Capnodium  Coffeae  ?)  the  importance  of  which 
in  Sao  Thome  may  be  compared  with  that  of  Capn.  Citri  in  Europe  ;  the 
damage  done  when  it  attacks  the  young  buds  is  well  known.  0.  insignis, 
then,  is  a  parasite  dangerous,  not  only  on  account  of  the  damage  it  does  itself, 
but  also  because  its  secretioais  may  form  a  favourable  medium  for  the 
development  of  the  fungus. 

VI.  —  White  ants  are  considered  very  injurious,  especiall}^  in  old  cacao 
plantations.  In  a  climate  such  as  that  of  the  island  consideration  nmst  be 
given  not  only  to  the  consequences  to  the  plant  itself  of  the  galleries  made 
by  the  ants,  but  also  to  the  fact  that  the  open  galleries  in  the  trunks,  roots, 
or  even  the  soil,  prepare  the  way  for  numerous  cryptogamic  diseases. 

Through  the  research  of  Prof.  E.  Silvestri  six  species  of  white  ants  are 
known  in  Sao  Thome,  and  seven  in  Princes'  Island.  The  first  specimens  sent 
from  Sao  Thome  and  examined  by  the  author  belonged  to  Neotermes  gestrl ' 
F.  Silvestri,  krown  locally  as  "  Salale"  ;  numerous  specimens  of  this  species 
were  sent  •  from  Binda  in  June,  1916.  -Another  variety  from  the  same 
locality,  of  which  only  very  few  specimens  were  received  belonged  to 
the  s.  sp.  theobromae  Dens,  of  Microcerotermes  parvus  Hav.  It  is  known 
in  the  island  by  the  name  of  "  formiga  branca  ".  N.  gestri  is  one  of  the 
greatest  pests  of  the  cacao  plantations  at  Uba  Budo.  The  infested  plants 
are  said  to  revive  if  cut  at  the  base  so  long  as  they  are  not  attacked  by 
disease.  At  S.  Joao  dos  Angolares,  iV.  gestri  also  attacks  old  plantations, 
entering  the  trunks  by  badly  closed  pruning  cuts. 

In  August,  1916,  the  author  received  the  first  notice  of  damage  done  hy 
N.  gestris  as  being  of  great  importance  in  the  occurrence  of  cryptogamic  di- 
S2ases.  The  old  plants  suffered  most,  especially  those  with  broken  branches 
which  had  not  been  carefully  treated  with  protective  substances.  Accord- 
ing to  the  author  the  insect  always  enters  the  trunks  in  the  upper  part,  but 
the  nests  are  always  underground.  The  bailif  of  the  Binda  farm  also  ob- 
served that  the  insect  enters  the  trunk  in  the  upper  part  and  shows  a  ten- 
dency to  descend,  never  to  ascend  the  branches.  This  observation  may  be 
of  value  in  controlling  the  pest. 
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610  -  The  Most  Common  Deformities  Caused  by  Animals  on  Fruit  Trees  in  Sicily.  —  De- 

Stefani,  T.,  ill  .1  nnnli  della  R.  Slazionc  di  AgritmicoUura  c  Frutticolinra,  Acireale,  Vol.  IV, 
pp.  147-170  +  I  Plate.  Acireale,  191 7. 

The  aim  of  the  paper  und^r  review  is  to  draw  attention  to  the  numer- 
ous and  complex  deformities  of  animal  origin  of  which  horticulturists 
ignore  the  cause.  Insects  and  other  invertebrates  (arachnida,  worms)  are 
the  causes  of  these  deformities.  They  belong  chiefly  to  the  hemiptera,  and, 
more  especially,  to  the  aphids,  and,  in  decreasing  order  of  importance,  to 
the  diptera,  with  the  family  of  Cecidomyidae,  the  lepidoptera,  with  4  repre- 
sentatives, the  coleoptS'a,  with  2,  the  h5^menoptera  and  neuroptera,  with 
only  one  representative.  The  greater  part  of  the  species  causing  defor- 
mities on  fruit  trees,  however,  belong  to  the  arachnida,  especially  the  mites, 
which  form  the  family  of  Eriophyidae  and  certain  species  of  nematodes, 
belonging  to  the  family  of  anguillulidae. 

In  order  to  draw  up  a  guide  by  which  tree  growers  may  recognise  de- 
formities caused  bj-  animals,  the  avithor  gives  a  brief  morphological  descrip- 
tions of  such  injuries  most  common  in  Sicily,  together  with  an  indication 
of  the  specific  agent 

611  -  Olethreutes  variegana,  a  Microlepidopteron  Injurious  to  Fruit  Trees, 

in  Italy.  —  vS.\rra,A.,  in  the  Bollcttmo  del  Labor atorio  di  Zoologia  general e  e  agraria  della 
R.  Scuola  auperiore  d'Agricoltura  in  Portici,  Vol.  XII,  pp.  175-187.  Portici,  1918. 

The  species  described  exists  in  central  and  southern  Europe,  lyivonia, 
Finland,  vSweden,  and  Asia  Minor.  A  morphological  description  is  given  of 
the  egg,  larva,  and  pupa,  followed  by  the  biology  of  the  perfect  insect  and 
the  larva. 

In  the  districts  of  Santeramo  Colle  (Apulia)  and  Matera  (Basilicata), 
the  larva  lives  on  the  common  medlar,  almond,  mahaleb  cherr^',  plum,  apri- 
cot, and  apple  trees.  The-  author  found  it  from  March  15  to  April  30. 
Medlat  and  plum  trees  are  attacked  the  most.  Other  host-plants  are  :— 
Prunus  avium  L,  ,  P.  Cerasus  L,  ,  P.  insititia  ly.,  Pyrus  communis  Lt. 

The  parts  of  the  medlar  which  suffer  most  are  the  leaves,  the  floral 
buds,  and  the  small  fruit,  which  is  covered  with  holes  or  entirely  destroj^ed. 
On  the  plum,  apple,  apricot  and  mahaleb  cherry  trees,  only  the  leaves  are 
attacked.  The  leaves  of  the  almond  are  attacked,  and  sometimes,  though 
rarely,  the  young  fruit,  which  is  pierced  and  filled  with  the  remains  of  the 
seedinvolitcre.  Experiments  have  shown  that  a  larva  fed  on  almond  leaves 
will  eat  almost  two  whole  ones  in  three  days  so  that  it  may  do  a  fair  amount 
of  damage  to  a  mediimi  sized  tree.  In  the  company  of  other,  tortricids, 
however,  and  especially  if  low  trees,  such  as  the  medlar,  are  attacked,  the 
injur)^  done  by  0.  variegana  may  be  very  serious. 

According  to  the  author  the  insect  is  controlled  by  five  parasitic  hymen- 
optera  —  the  chalcid  Copidosoma  sp.,  the  braconid  Accogaster  quadri- 
dentatus  Wesm.,  Apanteles  longicandis  Wesm.,  Macrocentrus  thoracicus  Xees, 
and  the  ichneumonid  Pristomerus  vulnerator  (Pauz.)  Curtis. 

The  chalcidid  lays  an  egg  in  that  of  0.  variegana  ;  the  author  noticed 
that  4  %  of  the  larvae  of  the  microlepidopteron  contained  parasites. 

A.  quadridcnius  lays  its  egg  in  the  larva  of  the  tortricid,  and  was  fotmd 
in  20  %  of  them.  Ap.  longicaudis  ^Iso  lays  an  egg  in  the  larva  of  0.  varie- 
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gana, being  found  in  6  %.  The  larva  of  M.  thoracicus  is  an  endophagous 
parasite  of  the  larva  of  the  microlepidopteron ;  the  specimens  of  the  bracon- 
id  examined  by  the  author  represented  i  %  of  the  larvae  of  0.  variegana. 
Pr.  vidnerator,  the  larva  of  which  is  also  an  endophagous  parasite  of  that 
of  the  tortricid,  was  observed  in  4  %  of  the  latter. 

When  it  is  easy  to  collect  the  larvae  the  natural  method  of  controlling 
0.  variegana  is  to  be  recommended,  and  should  be  carried  out  in  April. 
The  larvae  are  enclosed  and  bred  in  boxes  placed  in  the  open,  and  covered 
with  a  wire  netting  with  a  mesh  not  exceeding  2  mm.,  so  that  the  parasites 
may  pass,  but  not  the  adult  microlepidoptera.  When  artificial  control  is 
necessary  spraying  with  i  %  lead  arsenate  paste  or  ^  %  lead  arsenate  pow- 
der may  be  recommended.  « 

612  -  The  Campaign  against  the   Codlin    Moth  (Carpocapsa  pomonella)  in^ 

Cyprus,  in  1^11. ^The  Cyprus  Agricultural  Journal,  Vol.  XIII,  Pt.  i,  p.  13.  Nicosia,  1918. 

In  accordance  with  His  Excellency's  Order  of  April  25, 1917,  a  campaign 
was  started  in  1917  in  Cyprus,  against  the  codlin  moth,  which,  for  some  time, 
had  caused  much  injury  to  apple,  pear,  quince  and  walnut  trees.  The  area 
of  operations  included  some  26  villages  in  the  Pitsillia  of  which  Agroswas 
the  centre. 

The  treatments  applied  were: —  a)  lime-dressing ;  h)  daily  collection  and 
destruction  of  fallen  fruit;  c)  bandaging  the  trunks  with  grass  or  cloth  bands. 

The  application  of  grass  bands  was  not  very  successful.  As  many  as 
80  000  trees  were  lime  dressed. 

613  -  Strong  Lime-Sulphur  Spraying  against  Chrysomphalus  dictyospermi, 
a  Coccid  Injurious  to  Citrus. —  Savastano,  I<.,  in  R.  Stazione  sperimentale  di  Agrumi- 
coltura  c  Frutiicoltura  in  Acireal^;,  Bollcttino'i^o.  30,  pp.  3.  Acireale,  IQ17. 

Without  modifying  in  any  way  the  formula  of  the  lime-sulphur  mix- 
ture used  by  the  "  R.  Stazione  di  Agrumicoltura  e  Frutticoltura  "  of  Aci- 
reale (lime,  2  lb. ;  sulphur,  4  lb. ;  water,  2  gall.)  attempts  were  made  to  ascer- 
tain whether  it  were  possible  to  increase  the  insecticidal  power  of  the  dilute 
mixture,  i.  e.,  the  percentage,  in  order  to  obtain  a  greater  and  more  rapid 
efiect  against  the  scale  Chrysomphalus  dictyospermi  ("bianca-rossa"of  citrus). 

The  results  obtained  from  the  various  experiments  carried  out  under 
the  supervision  of  the  author  may  be  summarised  as  follows:   — 

i)  The  trees  may  be  sprayed  in  September  and  at  the  beginning 
of  October  with  a  10  %  mixture,  density  1.25,  to  obtain  better  results  ; 

2)  10  %  must  not  be  exceeded  as  the  plant  may  be  scorched  ; 

3)  the  spraying  must  be  even  and  very  fine  but  not  very  abundant, 
as,  if  so,  even  in  percentages  below  10,  it  may  cause  scorching ; 

4)  the  percentage  may  be  raised  to  12  %  when  the  Chrysomphalus 
attack  is  severe,   and  when  the  fruits  are  few,    completely  infected,   and, 
valueless. 

Strong  treatment  is  advantageous  in  the  case  of  bad  attacks  or  when  j 
spraying  at  the  correct   time   has   been   neglected.     Orange  trees  —  the)* 
fruit   of  which  would  lose  all  value  if  scorched  —should,  however,  only  bei 
treated  if  infection  is  so  serious  that  it  is  the   tree  itself  which   must  be  | 
saved.  As  a  general  rule  it  may  be  said^hat  only  lemon  trees  should  be  so 
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treated  ;  the  fruit  which  is  thrown  out  might  be  used  for  obtaining  essence 
or  citrate,  as  lemons  when  slightly  scorched  are  in  no  way  spoilt  for 
the  extraction  of  these  two  products. 

614  -  Observations  on  Coe//ot/es  ruber,  a  Coleopteron  Injurious  to  Hazel  Trees 

in  Italy.  —  Silvestri,  F.,  in  Bollcttino  del  Labor utorio  di  Zoologia  generale  e  agraria  delta 
R.Scuola  superiored'Agricolturain  Potiici,  Vol.  "KlI,  pp.  155-174 -f  14  Figs.  Portici,  1917. 

Before  1904  the  damage  done  to  hazel  trees  by  the  coleopteron  Coelio- 
des  ruber  (Marsh)  had  not  been  studied.  In  that  year  Trotter  drew  at- 
tention to  the  injury  done  to  the  male  inflorescences  of  the  tree  by  the 
larvae  of  this  insect.  The  question  was  not  taken  up  again  till  1914,  when 
great  loss  of  nuts  was  reported  at  Vico  di  Palma,  Campania  (province  of 
Caserta)  though  the  attacks  of  C.  ruber.  The  author,  therefore,  undertook  a 
study  of  the  insect,  and,  during  the  last  three  years,  continued  his  studies 
not  only  in  the  Nola  district,  but  also  in  the  Avellino  district. 

After  giving  a  detailed  morphological  and  biological  description  of  the 
insect  the  author  points  out  that  C.  ruber,  which  is  only  known  to  attack 
hazel  trees,  is  shown  by  the  catalogues  of  coleoptera  to  exist  throughout 
Europe.  In  Italy  the  author  found  it  frequently  in  the  districts  of  Avel- 
lino and  Nola,  as  well  as  round  Naples,  he  has  also  seen  specimens  from  Capri 
and  found  a  few  in  Sicily  (S.  Piero  Patti). 

The  adults  attack  the  leaves,  piercing  holes  in  the  blade  or  in  the 
petiole.  They  also  attack  the  buds  by  hollowing  a  hole  in  the  axis,  a  few 
centimetres  from  the  point,  the  nuts,  by  piercing  the  shell  and  part  of  the 
kernel,  which  they  eat,  the  catkins,  by  piercing  them  and  eating  some  of 
the  flowers  ;  they  may  also  attack  the  floral  and  leaf  buds.  The  attacks 
result  in  the  drying  up  of  the  pierced  leaves,  buds  and  young  nuts,  and  the 
destruction  of  some  of  the  flowers  of  the  catkin.  The  larvae  also  destroy 
some  of  the  male  flowers. 

The  most  serious  damage  caused  by  the  adults  and  larvae  would  ap- 
pear to  be  that  done  to  the  petiole  and  the  axis  of  the  buds.  In  reality, 
however,  if  this  damage  is  compared  with  the  number  of  insects  found  in 
three  years  and  the  number  of  leaves  and  buds  on  a  plant,  it  may  be  con- 
sidered negligible.  This  also  applies  to  the  damage  to  the  catkin,  for,  since 
the  catkin  is  not  entirely  destroyed,  there  remains  a  plentiful  supply  of 
pollen.  If,  contrary  to  the  author's  observation,  the  greater  part  of  the 
catkins  were  destroyed,  atrophy  of  the  female  flowers  through  lack  of  fer- 
tilisation, such  as  Trotter  feared,  might  be  expected. 

The  worst  damage  by  C.  ruber  observed  by  the  author  and  complained 
of  by  growers  from  1914  to  1917,  is  that  done  to  the  young  nuts  which,  if 
pierced  by  the  insect  once  only,  immediately  dry  up.  Such  injury  has  been 
frequently  observed  in  the  Nola  district,  where  the  S.  Giovanni,  an  early 
variety,  the  fruit  of  which,  at  the  end  of  May,  is  already  5  mm.  long  and  7 
mm.  broad  is  the  most  common  variety  of  hazel. 

In  field  observations  the  author  frequently  saw  spiders  of  the  family 
Thomisidae,  Xist'cus  lanio C.  Koch,  capture  adult Coeliodes for  food.  Others 
ialso  probably  attack  the  insect,  but,  judging  by  the  number  of  C.  ruber 
on  the  trees,  their  action  does  not  appear  to  be  very  efficacious. 

From  1914  to  1917  the  author  observed  numerous  eggs,  larvae  and 
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pupae  of  C.  mber,  but  only  noticed  one  parasite  hymenopteron  (fam. 
Ichncumonidae)  which  laid  its  eggs  in  the  larvaes  which  was  later  eaten  by 
the  insect  hatched  from  the  egg  w"hile  it  was  underground  in  the  cell  in 
which  its  metamorphosis  should  have  taken  place.  The  author  calls  the 
new  hymenopteron  T'hersilochus  coeliodicola. 

The  only  efficacious  and  practical  artificial  method  of  control  is  the  col- 
lection of  the  adult  insects  during  the  first  fortnight  in  May.  This  should  be 
done  in  the  morning  by  means  of  a  cloth  stretched  under  the  plant,  the 
branches  of  which  are  shaken  by  hand  or  with  hooked  sticks.  By  this  means 
are  destroyed  at  the  same  time  many  nut  weevils  {Balaninus  nucum  [L,.]), 
another  curculionid  which  occurs  on  hazel  trees  at  the  same  period  and 
often  does  great  damage  by  attacking  the  nuts.  If  C.  -ruber  is  not 
collected  in  May  it  should  be  collected  at  the  end  of  September  or  the 
begiiming  of  October. 

615-  Coleophora   fuscedinella,  a  Microlepidopteron  Injurious  to  Birch  and 

other  Trees  in  Swedden. —  V.-fmues.,'^.  K.,'n\  Kunsil.  Landtbruks  Akademiens  Hand- 
lingar  och  Ti.iskrift,  Year  1,VII,  No.  7-S,  pp.  637-660  +  30  Figs.  +  Bibliography  oi  15 
Publications.     Stockholm,  191 7. 

]n  1914  the  conditions  in  Sweden  were  very  favourable  to  the  develop- 
ment of  Coleophora  fhscedinella  Zell.  ("  Bjorksackmalen  ")  the  numerous 
larvae  of  which,  in  1915  and  1916,  caused  considerable  damage  to  birch 
trees  by  attacking  their  foliage.  Other  trees  besides  birch  were  attacked 
—  pear  trees,  apple  trees,  Sorbus  Aucuparia,  oaks,  etc.  —  with  such  violence 
that  at  times  the  whole  tree,  or  a  greater  part  of  it,  dried  up. 

The  districts  which  suffered  most  were  those  of  Ostergotland,  Jonkop- 
ing,  Kronoberg,  and  Kalmar,  whereas  in  the  Malmohus  district  the  attacks 
were  very  limited,  probably  because  there  are  few  birch  trees  there.  More 
or  less  wide-spread  attacks  were  also  reported  from  the  districts  of  Alfs- 
borg  (Vanersborg),  Orebro  (Bofors),  Sormlands  (Stenstorp),  Kopparberg 
(Falm) ,  and  Norbotten  (lAilta) .  Copulation  and  oviposition  occur  towards 
the  end  of  June  and  the  beginning  of  July.  The  larvae  hatch  after  about  a 
fortnight  and  live  on  the  leaves,  eating  the  tissues.  They  hibernate  on  the 
branches  of  the  ho.st  (near  the  buds)  in  a  shelter  made  of  bits  of  leaf  joined 
by  silky  threads.  Hibernation  ends  in  May,  and  it  is  in  this  month  and  in 
June  that  the  adult  larva,    before  pupating,  does  the  greatest  damage. 

In  1917  the  pest  was  decreasing  rapidly,  certainh^  largely  on  account  of 
the  many  natural  enemies  of  the  insect  which  have  been  reported  in  various 
parts  of  Sweden.  Amongst  them  are  : — H emiteles  sp.  (^  ;  Itopledis  maculu- 
tor  F.  (^  and  $  ;  Glypta  sp.  (5  ;  Phobocampa  sp.  ^  ;  Agathis  varipes  Tb. ; 
Apanteles  sodalis  (?)  Hall.  ;  Apanteles  sp.  ;  Pezomachus  instabilis  Forst  ; 
Angitia  sp.  ;  Apanteles  corvinus  Reinh.  ;  A.  xanthostigmus  Hal.  ;  A.  me- 
soxanthus  Ruschka  n.  sp.  ;  Microdus  mediator  Nees  ;  Hahrocytus  radialis 
Thoms. ;  Dibrachys  bonchecMtts  Ratz. ;  FAasmns  viridiceps  Th. ;  Cirrospilus 
pictus  Nees ;  Miotropis  sulcicrista  Th. ;  Chrysocharis  elongata  Th. ;  Genio- 
ceriis  charoba  (Walk).  Kurdjium. 

A.  mesoxanthus  n.  sp.  was  reported  from  I^amhult  (Kronoberg)  and 
from  Luka. 
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GENERAL  INFORMATION. 

616  -  The  Nutritive  Value  of  Yeast,  Polished  Rice  and  White  Bread  as  Determined  rural 

by  Experiments  on  Man.  —  Funk,  Casimir,  1,yle  W.  G.  and  Mc  Caskey,  Donald,  in  HYGIENE 

cooperation  with  Caspe,  Joseph  and  Poki,op,  Joseph,  in  The  Journalof  Biological  Chemistry. 
Vol.  XXVII,  No.  I,  pp.  173-191,  Bibliography  of  23  publications,  Baltimore,  Md.,  1916, 

Concerning  the  problem  of  a  protein  minimum,  there  are  two  distinct 
theories  :  AbdERHALDEN  and  his  school  claim  that,  as  the  composition  of  the 
body,  and  especially  of  the  blood  proteins,  is  so  different  from  food  proteins, 
the  best  protein  minimum  can  be  obtained  by  feeding  proteins  of  the  same 
species;  on  the  contrary,  HindhEde  was  able  to  show  that,  when  using  pota- 
toes as'practically  the  only  food,  i  gm.  of  the  absorbed  potato  nitrogen  is 
equivalent  to  i  gm.  of  body  nitrogen.  One  cause  of  discrepancy  of  opinion 
on  this  question  is  that  the  importance  of  vitamines  in  metabolism  has 
been  overlooked  in  most  recent  experiments.  There  must  be  a  fixed  ratio 
':^etween  the  vitamine  content  and  the  carbodyhrate:  if  this  ratio  is  destroyed , 
disordered  nutrition  of  the  tissue  cell  occurs  (i). 

Considering  that  heretofore  the  vitamines  in  foods  have  been  disregarded 
in  all  nutrition  experiments  on  man,  the  writers  have  performed  on  four  nor- 
mal men  the  experiments  here  described,  in  order  to  determine  primarily  the 
food  value  of  a  vitamine-free  diet  as  compared  with  one  containing 
vitamines.     The  results  are  summarized  as  follows  :  — 

Yeast  cannot  very  well  be  recommended  as  a  sole  protein  source,  as  a 
large  part  of  the  yeast  nitrogen  apparently  has  no  food  value.  It  is  badly 
assimilated  and  occasions  a  rise  of  uric  acid  figures  in  the  blood.     The 

(i)  lu  a  recent  paper  of    Abderhalden,  Fodor  and  Rose  (Archief  gesamtcr  Physiologie 

Vol.  ClyX,  p.  5 1 1 ,  1 91 5)  we  find  a  comparative  study  of  the  food  value  of  potatoes  as  compared 

.with  whole  bread  and  white  bread.     The  protein  minimum  was  lowest  in  the  case  of  potatoes 

(4.5  gm.  nitrogen) ,  higher  with  whole  meal  bread  (7.0  gm.  nitrogen),  and  still  higher  with  white 

bread  (9  gm.  nitrogen),  a  possible  reason  being  that  the  white  bread  was  deficient  in  vitamines. 
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amount  of  nitrogen  which  would  be  fulty  adequate  in  the  form  of  potatoes  was 
proved  to  be  insufficient  with  yeast.  This  also  applies  to  the  experiments 
with  white  bread  and  white  rice.  The  writers  were  unable  to  get  a  positive 
nitrogen  balance  by  the  addition  cf  vitamine. 

In  this  field  of  nutrition  research  the  authors'  studies  have  by  no  | 
means  enabled  them  to  pronounce  a  verdict  that  yeast  possesses  no  value  j 
in  dietetics. 

Problems  of  personal  idiosyncrasy  as  to  the  taste  of  foods,  methods  of  ] 
administration  suitable  for  the  particular  individual,  questions  of  amino- i 
acid  synthesis  after  the  j^east  protein  und  purine  bases  have  entered  the  j 
organism,  are  all  complex  factors  which  must  be  taken  into  consideration,  j 

1 

617  -The  Digestion  of  Aleurone  Cells  Incorporated  in  85%  Bread;  Experiments! 

Made  in  France.  —  lyAPiCQUE,  I,.  and  I^eGexdre,  a.,  in  Comptcs  rendus  des  Seances] 
de  la  Societe  de  Biologic,  Vol.  lyXXXI,  No.  5,  pp.  217-220.  Paris,  IVIarch  9,  1918.  j 

The  envelope  which  encloses  the  wheat  seed,  the  fragments  of  which,! 
more  or  less  mixed  with  flour  form  the  bran,  contains  on  its  inner  surface  thej 
layer  of  aleurone  cells.     The  authors'  experiments  confirm  the  fact,  showni 
first  by  P0GGIAI.E,  then  by  AiMii  Girard  that  the  eminently  digestible  and 
nutritive  contents  of  these  cells  are  protected  from  the  action  of  the  digest-, 
ive  ferments  by  the  cellulose  walls.    The  authors  found  aleurone  cells  in  the' 
faeces  of  men  and  dogs  after  the  ingestion  of  wheat  which  had  been  rough- 
ly ground,  chopped,  or  rolled  after  having  been  softened  by  soaking.     The 
authors  believe  this  fact  should  be  extended  to  certain  herbivorous  animals, 
as  it  was  also  observed  in  the  guinea-pig  and  rabbit. 

This  resistance  to  digestive  ferments  is,  however,  clearly  connected  with 
the  integrity  of  the  walls.     Baking  does  not  affect  the  result,  but,  neverthe- 
less, by  rupturing  the  walls  mechanically  it  is  possible  to  render  the  nutri- 
tive substances  accessible  to  the  action  of  the  digestive  juices.     In  bran  oii 
the  first  milling  which  does  not  pass  a  No.  70  sieve,  the  walls  of  the  layer  oij 
aleurone  cells  are  intact,  and  the  aleurone  thus  resists  baking  and  digestion! 
If,  however,  the  bran  is  re-milled  so  that  most  of  it  passes  through  a  No.  loc 
sieve,  the  walls  of  the  aleurone  cells  retained  by  a  No.  200  sieve  are  stil 
intact,  but  nearly  all  of  these  break  during  baking,  and,  after  digestion: 
only  the  empty  walls  are  found  in  the  faeces,  the  contents  having  beei 
digested,  as  the  authors  proved  experimentally.     It  is  for  this  reason  thai 
in  bread   made  with   85  %    flour,  the  bran   of   which  is  mixed   with  fint 
flour  and  re-milled    (as    decreed   in   France    at  the  present  time)  withou 
any  systematic  preparation,  the  greater  part  of  the  aleurone  cells  is. digested 
thus  increasing  the  total  food  value  of  the  bread  b}^  i  to  2  % . 

618  -  Physiological  and  Pharmacological  Studies  on  Coal  Tar  Colours.  Experiment 
with  Fat-Soluble  Dyes.  —  ^m^ant,  William  and  Bengis,  Robert  (Phannacologici- 
I,aborator\^  of  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture,  \^'ashington 
in  The  Journal  of  Biological  Chemistry,  Vol.  XXVIl,  No.  2,  pp.  403-427,  Bibliography  f 
20  publications.     Baltimore,  Md.,  191 6. 

Although  synthetic  dyes  have  played  an  important  part   n  the  stud; 

of  biology  and  medicine,  the  behaviour  of  many  of  these  compounds  i 

the  body  is  still  imperfectly  understood  and  the  action  of  some  of  them  i 
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entirely  unknown.  Owing  to  their  extensive  employment  in  numerous 
industries,  and  especially  in  the  preparation  of  foods,  this  lack  of  satis- 
factory information  frequently  proved  to  be  a  matter  of  serious  import  as 
questions  regarding  their  effect  on  health  were  often  raised,  but  no  de- 
finite answer  could  be  given  in  the  present  state  of  our  knowledge. 

The  recognition  of  the  need  of  a  more  intimate  acquaintance  with 
the  reactions  produced  in  the  body  by  these  compounds  formed  the  start- 
ing point  of  these  investigations. 

The  present  report  embraces  the  results  of  experiments  with  fat- 
soluble  dyes.  The  following  compounds  were  employed,  the  commercial 
names  most  commonly  used  and  their  numbers  in  vSciruLTz's  tables  are 
given   at  the   right  :    — 

Benzeneazo—  P  —  naphthyl- 

amine Yellow  A.  B.*' 

Tolueneazo  -  p  -  naphthj-l- 

amine Yellow  O.B.  *" 

Benzeneazobenzeneazo  — 

P-naphthol Sudan  III  223" 

Benzeneazo  —  ^-naphthol     Sudan  I  36* 


Benzeneazodimethylaniline  Butter  Yellow  3  2 " 
Benzeneazophenol   ....         Oil  Yellow 


Benzeneazoresorcinol . 
Aniinoazobenzene  .    . 


Sudan  G.  351  * 
Spirit  Yellow  31* 


*  SCHXTLTZ,  Farbstofftabellen,  Berlin,  1914. 
**  Heller  and  Mertz 


Rabbits  were  mainly  used  as  subjects  of  the  experiments,  but  observa- 
tions with  some  dyes  were  also  made  on  a  few  cats  and  on  rats.  The 
results  are  summarized  as  follows  :  — 

Oil-soluble  and  w^ater-insoluble  dyes  administered  to  different  animals 
were  eliminated  in  the  urine  and  in  the  bile.  Elimination  in  the  urine  was 
usually  inhibited  in  poisoning  wdth  zinc  or  oil  of  chenopodium. 

Two  of  the  compounds  of  benzeneazophenol  and  benzeneazoresorcinol, 
which  were  isolated  from  the  urine  of  rabbits,  proved  to  be  conjugated 
with  glucuronic  acid. 

Most  of  the  dyes  were  deposited  in  the  adipose  tissues  ;  staining  of 
the  nervous  tissue,  the  kidney,  and  muscle  was  also  observed  in  some  ex- 
periments. 

Ten  to  15  hours  after  intravenous  injection  of  25  mgm.  per  kilo  of 
benzeneazoresorcinol,  the  dye  was  still  present  in  the  blood. 

The  toxicit}^  of  the  different  dyes  was  not  pronounced  even  when 
larger  doses  were  administered. 


619-  Copper  in  Certain  White  Wines,  in  Chocolate  and  in  Beans. 

Review. 


See  No.  685  of  this 


620  -  Report  on  the  Agricultural  Control  Stations  of  Holland  for  the  Year  1916-1917. 

—  Communication  from  the  Dutch  Minister  for  Agriculture,  in  Verslagen  en  Mededeelingen 

van  de  Directie  van  den  Landhouw,  1917,  No.  4,  pp.  88  -j-  Tables.     The  Hague,  1917. 

By  Royal  Decree  of  September  6, 1915,  the  Royal  Agrictdtural  Stations 

of  Holland  ("  Rykslandbouwproefstations  ")  were  divided  into  2  classes  : 

experiment  stations  and  control  stations.     The  experiment  stations  are  at 

Groningen  and  Hoorn  ;  their  reports  are  published  regularly  under  the  title 
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of  "  Verslagen  der  landhouwkundige  onderzoekingen  van  de  Rykslandbouiv- 
proef stations  " .  The  bulletin  under  review  contains  the  reports,  for  the 
3^ear  1916-1917,  of  the  following  control  stations :  —  Wageningen, 
control  of  live  stock  feeding  stuffs ;  Maastricht,  control  of  manures  ;  Goes, 
control  of  remedies  against  fungi,  etc.  ;  Wageningen,  seed  control. 

Wageningen  station  for  the  control  of  feeding  stuffs.  --  From 
June  I,  1916  to  June  i,  1917,  2  467  samples  were  controlled  by  making  9  895 
analyses.  The  report  of  this  station  records  a  certain  number  of  cases 
of  falsification,  chiefly  with  regard  to  compound  or  concentrated  food  stuffs,;' 
the  majority  of  which  are  made  up  of  products  of  absolutely  no  feeding 
value  for  live  stock,  but  which  are  nevertheless  sold  at  excessive  prices ; 
this  is  why,  whenever  it  is  possible  to  obtain  simple  feeding  stuffs,  theirj 
purchase  should  be  advised  in  preference  to  that  of  any  compound  feed. 

IVlAASTRiCHT  CONTROL  STATION.  —  From  June  I,  1910  to  June  i,  1917, 
10  027  samples  of  manures  were  controlled,  15983  analyses  being  made. 
As  with  the  preceding  station,  numerous  cases  of  falsification  were  detected ;! 
this  station  also  advises  farmers  who  wish  to  buy  artificial  manures,  in  spite' 
of  the  Jiigh  price,  to  reqiure  that  the  nitrogen  should  be  present  in  eitherj 
ammoniacal  or  nitric  form  and  that  the  phosphoric  acid  and  potassiumj 
should  be  water  soluble.  On  account  of  the  lack  of  homogeneity  of  largej 
stocks  of  fertiliser  the  station  advises  the  taking  of  several  samples  and  it  dis-| 
tributes  a  circular  free  of  charge  showing  how  the  samples  are  best  taken 

Goes  control  station.  —  From  October  i,  1916  to  June  i,  1917,] 
2  079  samples  were  examined,  including  86  anticryptogamic  substances  an 
remedies  against  parasites,  1468  agricultural  products,  243  soil  and  58  wa 
ter  samples,  129  dairy  products  and  32  miscellaneous  samples. 

Wageningen  seed  control  station.  —  From  June  i,  1916  to  Junei^ 
I,  1917,  3783  samples  were  controlled,  thus  giving  an  increase  of  35  %  on: 
the  pre\dous  year's  number.  Owing  to  present  conditions,  the  quality  ol 
the  seeds  was  very,  variable.  Regional  agricultural  committees  usually 
judge  crops  on  the  spot,  calling  "  seed  suitable  for  sowing  "  (  "  voor 
den  zaai  geschikt  zaad  ")  those  that  ftdfil  the  required  conditions  and  are 
suitable  for  cultivation  ;  those  judged  in  this  way  by  the  official  district  agri- 
cultural agent  or  a  representative  chosen  by  him  are  caUed  "first  quahtv 
seeds  ".  Judging  on  the  spot  is  too  uncertain  and  can  only  give  doubtful 
results  ;  for  this  reason  it  is  now  well  understood  that  accurate  and  rigorous 
control  is    more   than  ever  necessary  at  the  present  moment. 

i 
CROPS   AND  CUIvTIVATION.  '  | 

AGRictJLTURAL      ^21  -  Mcthod  foF  Calculating  the  Length  of  the  Growing  Season  at  any  Period  of  th( 

METEOROLOGY  Yeai   and    in   any   Locality.    —    Reed,    G.    W.,  in   the    Monthly    Weather  Review 

Vol.  XLIV,  No.  9,  pp.  509-512.  Washington,  1916. 

To  calculate  the  length  of  the  growing  season,  it  is  customary  to  coun 
the  number  of  days  elapsed  between  the  average  date  of  the  last  destructive 
spiing  frost  and  that  of  the  first  killing  autumn  frost,  but,  in  accepting 
these  average  dates  as  they  are  the  agriculturist  would  run  great  risk 
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To  shed  light  on  the  question,  the  data  may  be  examined  that  have 
been  collected  at  the  Keokuk  Station  (Iowa,  U.  S.  A.)  where  it  was  found  that 
the  average  date  of  the  last  killing  spring  frost  was  April  15,  that  of  the 
first  killing  autumn  fiost  was  October  15,  while  the  average  length  of 
the  season  without  frosts  (growing  season)  was  183  days. 

On  analysing  the  statistics  collected  annually  from  1872  to  1914,  it 
will  be  noted  that,  out  of  43  years,  20  had  spring  frosts  after  April  15,  so 
that  the  degree  of  safety  with  regard  to  frost  would  be  only  53  %  in  rela- 
tion to  the  average  date.  On  the  other  hand  the  statistics  for  the  whole  of 
the  United  vStates  tend  in  general  to  confirm  the  fact  that  crops  suffer  from 
spring  frosts  every  two  years  (50  %  security)  and  at  a  dale  after  the  average 
one  of  the  last  killing  frost. 

As  for  killing  autumn  frosts,  they  appeared  in  21  years'  out  of  43 
before  October  15,  so  that  the  degree  of  security,  in  relation  to  the  average 
date,  varies  round  50  %. 

Out  of  the  20  years  without  killing  spring  frosts  after  April  15,  there 
were  8  with  autumn  frosts  before  October  15,  so  that  only  12  years  of 
the  entire  period,   or  28%,   really  had  183  days   without  killing   frosts,' 
counting  from  the  average  date  of  the  last  killirg  spring  frost. 

To  avoid  risk  of  frosts,  the  farmer  should  sow  or  plant  at  a  date  sufficient- 
ly late  so  as  to  be  sufficiently  safe  from  spring  frosts,  but  not  so  late  as 
to  prevent  ripening  before  there  is  risk  of  autumn  frosts.  Thus,  as  has  been 
already  seen,  the  knowledge  of  the  average  length  of  the  frostless  season 
alone  does  not  suffice,  nor  does  it  correspond  to  the  desired  aim. 

The  article  under  consideration  gives  data  from  which  can  be  calcu- 
lated the  probably  available  growing  season  {i.  e.  without  frosts)  includey 
between  a  spring  period  and  an  autumn  period  where  the  degree  of  securitd 
from  frosts  is  very  high,  in  order  to  forecast  a  good  harvest.  The  symbols 
used  are  as  follows  : —  % 

s       =  date  of    the  last  killing   spring    frost   in    any    one  of    the    5'ears 

under  consideration. 
«      ~  date  of  the   first   killing   autumn   frost  in  any   one   of   the   years 

under  consideration. 
I        =  number  of  days  elapsed  between  p  and  a. 
A^     =  average  date  of  the  last  spring  frost. 
Af^    =  average  date  of  the  first  autumn  frost 
Ai     =  average  number  of  frost -free  days 
A'p  =  an  arbitrary   number  near  to  Ap  ;  dg   =  difference  between  s  and 

A\. 
A' a  ~  an  arbitrary   number   near  to   A^  ;   da    =   difference   between  a 

and  A' a. 
A' I    =  an    arbitrary   number    near    to    Ai  ;   di    =    difference   between  I 

and  A' I  . 
n      =  number  of  days  of  observation. 
^P   (^a   C7i  =  average  differences  from  s,  a,  and  I. 
^ds  ,^da,  2^/,  S^^s,  S^'^a,  S(i^     =  algebraic  sums  of  ^s,  <^3,  ^i,  ^^s,  d^a.d^i. 
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In  Table  I  are  reproduced  figures,  quoted  from  those  obtained  at  Keo- 
kuk for  the  first  and  last  quinquennial  periods  of  1872  to  1914. 

Table  I.  — •  Data  on  Spring  and  Autumn  Frosts  at  Keokuk. 


Last  spring  frost 

Last  autumn  frost 

^'^a 

Frostaless  season 

Year 

s 

d 

d* 

a 

d 

d* 

I 

d, 

(i«, 

s 

s 

a 

a 

I 

I 

1872   .... 

April  16 

+     1 

I 

October         6 

—    9 

81 

—         9 

173 

—  10 

100 

1873  .  •    •    . 

»       25 

+   10 

xoo 

»                6 

—    9 

81 

—       90 

164 

—  19 

361 

1874  .  .    .    . 

»      23 

+     8 

64 

23 

+     8 

64 

+        64 

183 

0 

— 

1875   .  .   .    J 

May      2 

+   17 

289 

September  i8 

—  27 

729 

—     459 

139 

—  44 

i93« 

1876   .   .   .   . 

April     2 

—  13 

169 

October         7 

—    8 

64 

+      104 

188 

+     5 

2i 

I910  .... 

April   25 

+   10 

100 

October       22 

+     7 

49| 

+        70; 

180 

—    3 

( 

^911   .... 

»        9 

—    6 

36 

»              22 

+     7 

49 

—          42| 

196 

+   13 

i6c 

I912   ,  .    .   . 

»        3 

—  12 

144 

«              23 

+     8 

64 

-        96 

203 

+  20 

40c 

1913   .... 

»       13 

—    2 

4 

September  22 

—  23 

529 

+        46 

162 

—  21 

441 

1914   .... 

»       12 

-    3 

9| 

October       27 

+   12 

144 

-        36 

198 

+   15 

22f 

Sums    .   .   . 

— 

—  80 

5904 

— 

+    5 

—  6487 

—  1111 

— 

+  35 

14  61! 

Means  .   .   . 

AprU    15 

— 

— 

October        15 

— 

— 

— 

183 

— 

formal fl  ■   n 

-1 

» 

i«;pr1 

i 

Th<- 

/Srf2 

—    1    mi 

'nr  ml 

rnlnfin 

a  ^1w-> 

^■^  nn 

1 

deviation  a.     On  substituting  the  values  given  in  Table  I  for  the  synibolsji 
we  have,  for  rss,  cr^,  and  ct/  :  •  j; 

1/5^9^4  "'1/6487  ,  !■ 

G-j  =  |/  — ^ 0.49  =  II. 7  days  ;  cy^   =  |/  ~-^~  \    o.oi  =  12.3  days  ;      j 

}/i4  6i2 
— — 0.66  =  18.4  days. 
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Once  the  standard  deviation  is  known ,  it  is  easy  to  find  the  probabilit  jl 
of  frost  or  the  degree  of  safety  for  any  time,  by  the  aid  of  Table  II,  based  01 
the  theory  of  probabilities. 

Table  II.  —  Determination  of  the  dates  corresponding 
to  the  various  probabilities  of  frost  and  to  the  various  degrees  of  security. 


- 

Probability 

Degree 

of  frost 

of  safety 

50    % 

50   % 

40 

60 

30 

70 

25 

75 

20 

80 

10 

90 

Calculation  of  the  dates 


Spring 


Autumn 


As 
As 
As 
As 
As 
As 


+    0.25  Gs 

+  0.52  as, 

+    0.67  Os 

+  ^5.84  Os 

-h    1.28  Gs 


A  a 
Aa 
Aa 
A  a 
A  a 
Aa 


0.25  Ofl 
0.52  Ga 
0.67  Oa 
0.84  Gd 
1.28   Oa 


»l> 


Thus,  multiplying  0.52  by  11. 7  {os )  and  adding  the  product  (nearly  t 
to  the  date  April  15  {A^ ),  the  date  April  21  is  obtained,  when  the  probabilit 
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of  frost  is  reduced  to  30  %,  while  it  is  50  %  on  April  15.     For  the  autumn 
a  similar  calculation  is  made,  but  the  product  obtained  is  subtracted  iroxn  A  »  . 

The  degree  of  safety  for  a  given  period  as  regards  frost  is  obtained 
by  multiplying  the  degree  of  safety  for  the  beginning  of  the  period  by  the 
degree  of  safety  for  the  end  of  the  period.  Thus,  for  example,  on  April  15 
and  October  15  the  degree  of  safety  is  50  %  ;  for  the  period  April  15  -  October 
15  the  degree  of  safety  would  be  0.50  X  0.50  =  0.25,  or  25  %,  i.  e.,  very  close 
to  the  value  obtained  on  counting  the  cases  directly. 

The  agriculturist  wouldrun  great  risks,  if  he  only  based  his  calculations 
on  the  average  length  of  the  frost -free  period.  In  fact,  as  is  shown  in  Table 
II,  the  degree  of  70  %  of  safety  is  obtained  :  in  spring,  0.52  as  days  after 
the  average  date  of  the  last  killing  frost  ;  in  autumn,  0.52  <Ss  days  he- 
fore  the  average  date  of  the  first  killing  frost  —  that  is,  April  21 
and  October  8  respectively.  For  the  period  of  170  days  included  between 
these  two  dates,  the  degree  of  security  is  about  50  %  (0.70  x  0.70  =  0.49 
=  49  %).   The  risk  would  still  be  great. 

For  a  crop  to  succeed,  there  must  be  a  degree  of  safety  of  at  least  80  %, 
that  is,  there  must  be  at  least  4  good  years  out  of  5.  In  this  case,  the  degree 
of  safety  at  the  beginning  and  end  of  the  frost-free  period  must  be  90  % 
'(0.90  X  0.90  =  0.81  —  81  %).  In  the  case  of  Keokuk,  by  calculating  the 
value  of  As  +  1.28  csg  and  Aa  —  1.28  Ga  ,  the  two  dates  April  30  and  October 
I,  are  obtained  which  have  the  degree  of  90  %  safety  ;  this  means  that,  in 
that  locality,  the  degree  of  safety  is  90  %  for  the  153  -  day  period  include 
between  April  30  and  October  i  ;  in  other  words,  as  far  as  risk  of  frosts  is 
concerned,  any  crop  may  be  sown  and  harvested  successfully. 

622  -  The  Relation  of  Weather  to  the  Amount  of  Cotton  Ginned  during  Certain  Phases 

of   the    Harvest.  —  Kincer,  J.  B.,  iu  the  Monthly  Weather  Review,  Vol.  XI,V,  No  i, 
pp.  6-10,  z  Figs.  Washington,  1917. 

During  the  cotton  harvest,  the  U.  S.  Bureau  of  Census,  Department  of 
Commerce,  issues  periodical  reports  as  to  the  cotton  ginned  during  the  fol- 
lowing harvest  periods  : —  September  i  and  25  ;  October  18;  November 
I  and  14  ;  December  i  and  13  ;  January  i  and  16. 

In  order  to  resolve  the  question  of  the  influence  of  weather  on  the 
amounts  of  cotton  ginned  during  these  periods,  a  series  of  researches  was 
carried  out  in  the  cotton  belt ;  the  present  article  discusses  the  results  thus 
obtained. 

The  growth  of  cotton  has  strictly  geographical  limitations,  established 
largely  by  temperature  conditions,  as  the  plant  requires  a  mean  summer  tem- 
perature of  about  78°  F  and  an  average  frostless  season  of  about  200  days. 
The  higher  the  temperature  is  during  the  active  growing  season,  principally 
in  May  and  June,  the  earlier  will  be  maturity,  and  the  bigger  the  crop. 

For  example,  Table  I  gives  the  data  obtained  for  the  State  of  Oklakoma 
for  the  period  1905-1915,  as  regards  the  influence  of  temperature  on  yield. 
Column  II  shows  the  number  of  bales,  of  500  lb.  each,  ginned  up  to  October 
iS,  to  the  nearest  thousand  bales;  thus  the  first  number,  179,  shows  that,  out 
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of  1000  bales  total  yield,  179  were  obtained  up  to  October  18 ;  this  number  is 
'112  less  than  the  average  291.  Column  III  shows  the  variations  from  the 
average.  Columns  IV,  V,  VI  and  VII  show  the  variations  from  the  normal 
temperature  for  the  period  May  to  August,  while  Column  VIII  shows  the 
variations  in  temperature  calculated  for  the  whole  period.  Column  III  and 
Column  VIII  correspond  almost  perfectly ;  when  the  average  temperature 
of  the  period  May-August  is  below  the  normal,  the  cotton  ginned  during  the 
first  period  of  the  harvest  (up  to  October  18)  is  below  the  average  and 
vice -versa. 

Table  I.  — •  Relations  of  the  temperatures  of  the  period  May-August 
and  the  cotton  ginned  during  the  first  period  of  the  harvest  in  Oklahoma, 


I 

TI 

Bales 

ginned 

up  to 

October 

18 

HI 

Departure 

from 

average 

yeld 

Temperature  departure 
from  normal,  en  °F 

VIII 

Average 
daily  departure 

Years. 

IV 
May 

V 
June 

VI 

July. 

VII 
1     August 

from 

the  normal 

temperature, 

May-August 

in  o-p 

1905    •    • 

179 

—    112 

+ 

0.2 

-r     1.8 

—     2.8 

0.1 

—       0.9 

19C6 

199 

—       92 

— 

O.I 

—     1-4 

—    4.2 

— 

31 

—      8.8 

1907 

240 

—       51 

— 

0.8 

—    1.4 

4-     0.2 

4- 

2.0 

—      60 

1938 

133 

-    158 

— 

0.6 

—     I.O 

—    2.5 

— 

0.9 

—      5-0 

I9C9 

329 

+       38 

— 

1-5 

4-    0.9 

4-    3.3 

4- 

3.3 

-h       6.0 

1910 

422 

+     131 

— 

2.2 

4-    0.5 

4-    2.7 

4- 

0.1 

4-       I.I 

1911 

397 

+     106 

+ 

4.0 

4-.    8.3 

4-    0.3 

— 

0.6 

4-    11.4 

1Q12 

398 

+    107 

+ 

3-6 

—    2.2 

4-    2.9 

— 

1.2 

4-      3.7 

1913 

,391 

-1-    100 

+ 

2.8 

4-    0.2 

+    3-7 

+ 

4.8 

+    ir.5 

1914 

451 

+    160 

— 

0.6 

+     5-4 

4-    4.6 

1.0 

+      8.4 

1915    •    ■ 

66 

—    225 

— 

1-7 

—    2.0 

—    2.1 

— 

7.0 

—    12.8 

Mea.n 

391 

Data  are  also  given  for  the  States  of  North  Caiolina,  South  Carolina, 
Georgia,  Alabama,  IVIississippi,  Texas  and  Arkansas.  uj, 

In  Oklahoma,  close  to  the  northern  limit  of  cotton,  all  the  negative  oscil-  \ 
lations,  even  in  veiy  advanced  stages  of  deve]opment  (July- August),  have  !|; 
considerable  influence  on  the  plant,  whose  critical  period  for  temperature  I 
covers  the  whole  period  May-August,  whence  the  positive  correlation  between  | 
the  figures  of  Columns  III  and  VIII.     But  when  going  south,  temperatures  4 
below  the  normal,  especially  in  July  and  August,  are  always  relatively  highw 
and  cannot  affect  the  normal  growi;h  of  the  cotton  plant,  so  that  the  criticalj*' 
time  for  temperature  tends  to  be  limited  to  May  and  June.      Thus,  in 
Georgia,  South  Carolina  and  Alabama,  the  departures  from  the    normal 
yield  during  the  first  period  of  the  harvest  correspond  exactly  to  the  depar- 
tures from  the  normal  temperature  during  the  period  May-June.  On  the 
contrary,  the  correlation  is  much  less  relatively  to  the  whole  period  from  - 
May  to  August,  on  account  of  the  great  heat.  \\ 

The  increased  maturity  due  to  positive- variations  in  temperature  in}^ 
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May  and  June  is  accompanied  by  an  increased  yield  during  the  early  part 
of  the  harvest  and,  on  the  contrary,  by  a  decrease  during  the  latter  part. 
Table  II  gives  the  data  for  Georgia.  In  that  State,  to  the  south  of  Oklahoma, 
the  harvest  begins  much  earlier  than  in  the  latter  State,  the  first  period 
ending  on  September  i ,  instead  of  October  i8.  The  variations  in  yield,  which 
are  usuall}^  positive  and  occur  during  the  first  and  second  periods  of  the 
harvest  (up  to  vSeptember  25),  correspond  to  positive  variations  in  tempera- 
ture, as  do  the  variations,  usually  negative,  during  the  following  periods 
(after  September  25),  and  vice-versa. 

TabIvE  II.  —  Departures  from  the  average  yield  during  various  ginning  pe- 
riods ;  average  daily  temper aPure  departures  from  the  normal  during  May 
and  June  in  Alabama. 


Departures  from  the  average 

yield,  in  percentages  ginned 

Average 

From 

From 

From 

Erom 

From 

daily 
departure 

from 
the  normal 

Year 

Up  to 

Septa 

Sep.  25 

Oct.  18 

Nov.    1 

Nov.  14 

September  i 

to 
25 

to 
Oct.  18 

to 
Nov.  I 

to 
Nov.  14 

to 
Oct.   1 

temperature 

during 

May- June 

"F 

I9I4 

+    1-2 

+  2.1 

-6.4 

—  0.5 

+  I.I 

—  0.8 

+  3.5 

191 1 

+    I.O 

+    1.5 

—  0.2 

-2.4 

—  2.8 

—  0.6 

—  1.3 

1905 

+  2.9 

+  6.8 

^  1.2 

—  T3 

—  2.1- 

—  1.9 

—  39 

1915 

+  3-1 

+  8.9 

-  4-5 

—  2.2 

+  0.9 

—  2.1 

—  0.4 

1908 

—  0.5 

+  1.6 

+  2.2 

—  15 

—   1.0 

—  1.9 

19c  6 

—  2.3 

—  5-4 

—  2.5 

+  2.3 

+  1-7 

+  3-2 

-4.8 

1913 

—  07 

—  5-3 

+  6.0 

—  1.9 

—  0.7 

+  .1-5 

+  4-3 

1912 

-1.9 

—  8.0 

+  0.4 

+  2.5 

+  2.2 

+  3-9 

—  1.6 

1909 

+  1-9 

+  2.2 

+  2.8 

—  0.4 

-0.5 

—  2.8 

—  1.3 

1907 

-1.9 

-4.6 

+  0.4 

+  2.3 

+  0.1 

—  I.') 

+  5.3 

1910 

-  2.7 

-2.0 

— * 

+  1.8 

+  3-0 

+  0.9 

+  1.5 

+  2.9 

Another  weather  factor,  of  less  impcTtance  than  that  of  temperature, 
but  worth  con-sideration,  is  that  of  the  number  of  fair  days ;  the  more  there 
are,  other  conditions  being  equal,  the  greater  will  be  the  yield  during  the 
corresponding  periods.  As  regards  this  point,  Table  III  gives  the  figures 
obtained  in  Alabama  for  the  period  from  September  25  to  October  18  ;  it 
will  be  seen  from  the  almost  completely  identical  figures  of  columns  II  and 
IV,  that  the  correlation  between  the  two  groups  reaches  the  maximum  ;  the 
positive  or  negative  departures  in  the  number  of  clear  days  correspond  to 
similar  departures  in  the  yield. 

The  planters  and  cotton  brokers  attach  considerable  importance  to  the 
reports  of  the  Bureau  of  the  Census  regarding  the  amounts  of  cotton  obtained 
in  the  first  01  first  two  periods  of  the  harvest,  as  the  value  of  cotton  depends 
largely  on  the  amount  grown.  Aforeca.st  of  the  size  of  the  cotton  crop,  based 
on  the  ginning  reports,  has  a  much  greater  value  when  consideration  is 
given  to  the  influencing  weather  reports,  as  has  been  pointed  out,  than  when 
the  reports  alone  are  considered. 
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TabIvE  III.  —  Relation  between  the  cotton  ginned  and  the  number 
of  clear  days  for  the  period  from  September  2$-October  i8,  in  Alabama. 


I 

Year 

II 

Amount 

ginned  in  % 

of  the  total  yield 

t       ■       -    - 

III 

Departure 

from  average 

yield 

IV                                    V 

Fair  daj's,  in  percent           Departure 
of  the  total  number            percentages 
of  days                   of    clear    days 

1905 

1906 

1907 

1908 

1909 

I910 

I911 

1912 

I913 

1914 

I915 

Means 

25-5  ■:'.'■ 
19.9 

284 
31.2 
27.2 
28.3 
30»i 
34-6 
24.2 

23.9 
21. 1 

—  1.6 

—  7.2 

—  2.0 
+   1-3 

+  4-1 

+   0.1 

+   1.2 
+  3-0 

+   7-5 

—  2.9 

—  3-2 

78  % 

65 

78 

83 
87 
74 
82 
70 
91 

65* 

70 

—  5 

—  18 

—  I 
+     8 
+     8 
+   12 

+  -  4 

—  I 

+     8 
--  14 

—  3 

For  example,  if  temperatures  during  the  critical  months  of  growth  are 
high  and  the  weather  be  favourable  for  picking  during  the  first  period,  it 
may  taken  that  the  yield  during  that  period  will  be  high,  while  the  final 
yield  will  be  much  less  than  that  apparently  indicated  by  the  actual  amount 
ginned  to  that  date. 

On  the  other  hand,  if  the  temperature  is  low  during  the  growing  period 
(retarded  maturit}^)  while  rainy  days  retard  the  harvest  at  the  beginning,  th(j 
yield  of  the  first  period  will  be  low,  but  as  the  successive  yields  will  be  high, 
the  total  yield  will  be  higher  than  that  calculated  on  the  basis  of  statistics 
for  the  first  period.  ' 

Again,  when  the  temperature  is  high  during  the  growing  period  and  there 
are  rainy  days  at  the  beginning  of  harvest,  or,  on  the  contrary,  if  the  tem-j 
perature  is  low  during  the  growing  period,  with  clear  days  at  harvest  time, 
there  will  be,  in  these  2  cases,  two  groups  of  phenomena  tending  to  neutralise 
each  other  and  the  statistics  for  the  first  crop  will  allow  a  forecast  of  tb 
final  yield  to  be  made  with  greater  accurac}^  without  the  need  of  makin; 
corrections  for  early  or  late  maturity. 

To  obtain  a  good  forecast  of  the  final  crop  (total  yield  of  all  the  period 
of  harvest),  by  using  the  meteorological  and  statistical  data  for  a  singL 
period,  the  author  proposes  the  use  of  the  equation  :  —  X  =  ^  where 
is  the  approximate  total  crop ;  a,  the  number  of  bales  ginned  during  tb 
period  ;  b,  the  percentage  of  the  total  crop  ginned  on  the  average  (for 
series  of  years)  for  each  fair  day  of  the  period  ;  and  c,  the  number  of  fair  dayi 
during  the  particular  period. 

To  gain  an  idea    of  the  accuracy   of  the  information  obtained  by  usin; 
this  formula,  it  will  be  seen  from  Table  IVthat  the  figures  of  columns  VI  att 
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VII  closely  approximate  ;  the  error  being  never  greater  than  5  %,  and 
averaging  abont  2.5  per  cent. 

Table  IV.  =  Forecast  of  the  total  yield  of  ginned  cotton  in.  Georgia,  based 
on  statistics  for  the  crop-period  September  i  to  November  14,  fising  the 
formula  X 


a 
b~c 


I                        IT 

III 

IV 

V                     VI 

VII 

VIII 

Year 

j                       j 
Percentage             ^"^^ 
°^  '?t^'  ^        Number 

t^^  p«^°<^  1  thf ^;fod 

i                         1 

(6c) 

'  =  iTi  =  '■^-'' 

(a) 
Number 
of  bales 
ginned 
during 
the  period 

(^) 

Computed 

ap    roximate 

crop 

a 

Aetual 
crop 

Percent- 
ages 
of 
computed 
error 

1905. 
1906. 
1907. 
1908  . 
1909. 

1910  . 

191 1  . 

1912  . 

1913- 
1914  • 
1915- 

76.7  % 
71.6 

72.7 
75.8 
78.6 
78.2 
70,6 
71.6 

74.6 
70.8 

77-6 

61% 

56 

58 

62 

61 

60 

54 
54 
57 
58 
58 

78.1 
71  7 
74-3 
79.4 
78.1 

76.9 
69.2 
69.2 
73-0 
74-3 
74-3 

I  323 
I  118 

I  354 
I  499 

1454 
I  417 

I  971 
I  297 

I  751 
I  972 
1504 

I  694 
I  629 
I  822 

1  888 
1862 

1843 

2  048 
1874 
2399 
2594 
2  024 

1  725 
I  633 
I  860 
1977 
I  850 
I  812 

2794 

1  813 
2346 

2  723 
1938 

1-8% 

0.2 

2.0 

4-5 

0.6 

1-7 
1.9 
3-4 
2.3 
4-7 
4.4 

Mea 

ns 

74.4 

58.1 

3.5  % 

623  -  Researches  on  Certain  "Soil  Sicknesses"  in  the  Netherlands.  — Solmgen,n.  l., 

K^TETEJ-LiNN,  A.  and  WiERiNGA,  K.  T.  (Royal  Agricultural  Experiment  Station  of  Groning- 
en),  in  Verslagen  van  Landbouwkundige  Onderzoekingen  der  Rykslandbouwproef stations, 
No.  XXI,  pp.  121-165  +  2  Photos,  4  Tables,  6  Fig.  The  Hague,  1917. 
The  recent  appearance  of  various  "  soil  sicknesses  "  in  Holland,  Ger- 
many and  Denmark  has  lead  the  authors  to  undertake  the  researches  de- 
scribed below.  These  sicknesses  are  shown  by  a  loss  in  fertility  of  the  soil, 
cereal  crops  being  particularly  affected.  The  first  case,  which  appeared  in 
1905,  was  called  "  haverziekte  "  (oat  disease)  by  vSjollema  and  Hudig, 
who  attributed  it  to  an  excess  of  bases  in  the  soil ;  it  corresponds  to  the 
"  Dorrfleckenkrankheit  "  described  in  Germany  in  1914  by  Kruger  and 
Wimmer.  vSince  then,  fearing  to  make  the  soil  too  alkaline,  dressings  of 
lime  have  been  given  more  and  more  rarely  in  certain  localities,  with  the 
result  that,  in  1913  and  1914,  another  soil  sickness  appeared  at  Hooghalen, 
which  Hudig  called  "  Hooghalensche  ziekte  "  (Hooghalen  disease).  This 
disease  chiefly  affects  cereals,  but  beets  and  potatoes  also  suffer  from  it. 
As  a  strongly  alkaline  manuring  does  away  with  the  sickness  and  as  a 
strongly  acid  manuring  can,  on  the  contrary,  cause  the  sickness  in  healthy 
soil,  it  is  attributed,  inversely  to  the  preceding  one,  to  excessive  soil 
acidity. 

I.  — Previous  Researches.  — ■  To  explain  the  origin  of  the  disease, 
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other  experimenters,  especially  AbERSON,  have  thought  that  other  factors 
were  responsible  :  —  i)  the  hydrogen-ion  concentration  of  the  soil ;  but  re- 
searches have  shown  that  the  differences  found  between  its  values  in 
healthy  and  sick  soils  are  too  small  to  have  any  influence  ;  2)  excess  of  ni- 
trites, due  to  Bacillus  nitrosus,  which  actively  transforms  nitrates  into  ni- 
trites ;  in  fact,  a  minimum  amount  of  nitrites,  only  a  few  milligrams  per 
kilo,  suffices  to  stop  the  growth  of  plants  and  even  kill  them. 

The  present  report  includes  the  authors'  researches  on  the  acidity 
of  the  soil  and  its  influence  on  vegetation  ;  the  intervention  of  the  micro- 
biological factors  will  be  dealt  with  in  a  further  paper. 

Properties  of  Humus.  —  The  numerous  researches  on  the  properties  of 
humus  (i)  have  resulted  in  a  great  diversity  of  opinion  as  regards  the  physi- 
cal and  chemical  properties  of  this  complex  compound.  There  are  2  chief 
opinions :  —  according  to  vSprengel,  Mulder,  Kissling,  Tacke  and  Sven 
Oden  the  fundamental  properties  of  humus  are  due  to  the  presence  of  acid 
radicals  ;  while  according  to  Van  Bemmelen  and  Baumann,  they  are 
due  to  its  colloidal  nature. 

II.  — Determination  of  the  content  of  free  and  combined  humic 

acid   and   the  lime    requirement.    ■ —   A)    WITH  THE   HELP   OF   CULTURES 

OF  azotobacter.  ■ —  i)  The  authors  adopted  the  method  used  by  Christ- 
ENSEN  (State  Laboratory  at  Copenhagen)  (2)  in  order  to  ascertain  the . 
soil  reaction  as  regards  the  cultivation  of  cereals,  so  as  to  be  able  to  control 
soil  sicknesses  in  this  way.  Having  found  that  Azotobacter  was  not  present 
in  soils  receiving  no  lime,  he  conceived  the  idea  of  growing  that  organism 
on  various  soils,  as  an  index  of  their  acidity  or  basicity.  He  proceded  as 
follows  :  — 

In  2  Erlenmeyer  flasks  are  placed  50  cc.  of  distilled  water,  2  %  of 
mannite,  0.2  %  of  bipotassium  phosphate  and  5  gm.  of  soil  ;  the  mixture  is 
inoculated  with  the  bacterium  and  incubated  at  26°  C.  One  flask  receives 
'a  piece  of  chalk  and  serves  as  a  control.  According  to  whether  the  culture 
grows  or  not  in  the  flask  without  chalk,  the  soil  in  that  flask  is  called  basic 
or  acid.  * 

By  using  this  method  the  authors  found  that  soil  causing  the  oat  di- 
sease did  not  favour  the  growth  of  the  bacterium,  while  soils  aft'ected  with 
Hooghalen  disease,  on  the  contrary,  did,  so  that  this  microbiological 
method  is  very  efflcacious  for  ascertaining  the  soil  reaction. 

2)  To  determine  the  amount  of  lime  required  to  render  a  hyperacid 
soil  healthy  the  bacterium- w^as  again  used,  b}^  adding  increasing  amounts 
of  lime.  The  use  of  two  species:  Azotobacter  Vinelandii  and  A.  chroo- 
coccum,  the  former  able  to  grow  at  a  slightly  higher  degree  of  acidity  than 
the  latter,  easily  allowed  of  the  estimation  of  the  limit  of  the  quantity 
of  lime  required,  which  is  that  which  suffices  for  the  growth  of  the  first 
species,  while  it  is  insufficient  for  the  second.     The  quantitites  found  in 


(i)  See  also  R.,  Januarj-  igiS.No.  8.     (Ed.) 

(2)  See  R.,  1916,  No.  843  and  R.,  igiy,  No.  996.  {Ed.) 
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this  way  agree  quite  well  with  those  obtained  with  the   diffusion  method 
and  the  probability  of  error  is  reduced  to  ±  i  784  lb.  per  acre. 

B)  By  thk  aid  of  a  diffusion  method  on  agar  plates  stained 
BY  INDICATORS.  —  The  authors  made  use  of  a  diffusion  method  based  on  the 
fact  that  acids  and  bases,  even  when  difficultly  soluble,  diffuse  in  a  hydrogel. 

If  a  series  of  small  cavities  are  made  by  means  of  a  bent,  nickel  spatula 
in  a  layer  of  agar  coloured  b^^  an  indicator,  taking  care  not  to  pierce  the 
layer,  acids  or  alkalis  placed  in  these  cavities  develop  a  surrounding  zone 
of  acid  or  alkaline  diffusion  in  the  agar,  shown  by  the  indicator.  The  sensi- 
tiveness of  agar  coloured  by  litmus  is  very  great;  a  N/iooo  solution  of 
acid  or  alkali  gives  a  very  distinct  effect  ;  that  of  a  N/5000  solution  is  still 
perceptible. 

i)  Determination  of  the  free  humic  acid  content,  expressed  in  mgni.  of 
CaCO^  per  10  gm.  of  dry  soil.  —  This  is  done  in  a  similar  way  to  the  pre- 
vious one  by  adding  increasing  quantities  (5  mgm.  a  time)  of  CaCOg  to 
the  specimens.  After  heating  for  3  hours  at  looo  C.  to  drive  off  the  CO2  so  as 
to  avoid  error,  small  samples  are  taken  and  placed  in  the  cavities  in  the  agar 
plate.  Humic  acid  gives  a  red  zone  of  diffusion,  CaCOg  or  CaH2(C03)2 
a  blue  zone,  and  calcium  humate  a  neutral  zone.  The  accuracy  with 
which  the  free  humic  acid  content  can  be  ascertained  is  expressed  in  mgm. 
of  CaCOg  per  10  gm.  of  dry  soil,  5  mgm.  for  a  soil  that  has  lost  10  %  by  cal- 
cination, which  corresponds  to  an  error  of  1071  lb.  per  acre ;  although  this 
seems  large,  it  should  be  noted  that  a  strongly  hyperacid  soil  often  requires 
10  706  lb.  of  lime  per  acre  to  make  it  healthy. 

2)  Determination  of  the  excess  of  alkalis  in  a  hyperbasic  soil.  —  The  excess 
of  alkalis  still  present  with  the  humates  can  be  determined  by  adding  in- 
creasing amounts  of  HCl,  instead  of  CaCOg,  to  various  10  gm.  samples. 
The  amount  of  HCl  required  to  neutralise  the  10  gm.  of  analysed  soil  on 
the  agar  layer  represents  the  excess  of  alkalis.  In  this  way  some  "  hyper- 
basic "  soils  were  found  to  contain  an  excess  of  nearly  26765  lb.  of  lime 
per  acre. 

3).  Determination  of  the  total  humic  acid  content  [free  and  combined) 
and  the  calculation  of  the  respective  percentages  of  free  and  combined  acid.  — 
a)  The  metals  combined  with  the  humic  acid  are  separated  by  dialysis  with 
N/io  hydrochloric  acid,  or  by  boiling  the  sample  with  the  same  solution, 
then  filtering  and  washing  with  distilled  water  till  the  CI  ions  are  complete- 
ly eliminated.  The  entirely  free  humic  acid  is  then  titrated  on  the  agar 
plate.  b)  To  determine  the  combined  humic  acid  content  (always  ex- 
pressed in  mgm.  of  CaCOg  per  10  gm.  of  dry  soil)  it  is  sufficient  to  subtract 
the  known  content  of  free  acid  from  the  total  content  of  humic  acid. 

Ill-  —  Application  of  the  results.  —  The  authors  have  analysed 
a  great  many  soil  samples.  For  any  soil,  whether  sand  or  peat,  acid, 
neutral,  or  alkaline,  the  humic  acid  per  gram  of  loss  on  calcination  includts 
about  80  mgm.  of  CaCOg.  The  humus  of  different  soils  therefore  contains 
a  constant  amount  of  humic  acid  per  unit  of  weight.  It  thus  results  that : 
I)  the  total  humic  acid  content  may  be  determined  directly,  and  the  HCl 
method  described  above  neglected,  if  the  following  are  known  :  —  a)  wa- 
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ter  content ;  b)  the  loss  on  calcination  (by  means  of  which  the  total  content 
in  organic  matter  can  be  calculated)  ;  c)  the  free  humic  acid  content.  — 
2)  the  too-acid  or  too-basic  character  of  the  soil  depends  on  the  percent- 
age of  free  humic  acid,  i.  e.,  the  ratio /ree  humic  acid  :  combined  humic  acid. 
A  "  hyperacid  "  soil  contains  more  than  60  %  of  free  humic  acid  ;  a  healthy 
soil,  from  50  to  60  %  ;  a  "  hyperbasic  "  soil,  from  o  to  50  %  ;  in  other  words, 

if  the  ratio  is  >  —  the  soil  is  "  hyperacid  "  ;  if  the  ratio  is  <  —  and  >   o, 

the  soil  is  healthy.    The  best  percentage  of  free  humic  acid  seems  to  be  25%. 

Influence  of  Fertilisers  on  these  Sicknesses.  —  Certain  salts,  by  altering 
the  percentage  of  free  humic  acid,  especially  near  the  roots,  can  have  either 
a  bad  or  good  influence.  For  example,  with  potassium  chloride,  the  calcium 
largely  takes  the  place  of  potassium,  and  by  washing  is  lost  as  soluble  chlo- 
ride ;  as  the  potassium  is  utilised  by  plants,  the  result  is  an  increased  con- 
tent of  free  humic  acid.  Magnesium  chloride  and  ammonium  sulphate  have 
a  similar  effect.  The  contrary  effect  is  produced  by  substances  that 
diminish  the  content  of  free  humic  acid,  as  a  result  of  the  formation  of 
compounds  that  can  be  assimilated  by  plants  :  lime,  magnesium  carbonate, 
sodium  carbonate,  sodium  nitrate. 

Control  of  the  Authors'  methods.  —  The  results  obtained  with  Tacke's 
method  (determination  of  the  free  humic  acid  content  by  estimating  the 
CO2  produced  by  the  reaction  soil  -f  CaCOg)  gave  results  that  agreed  witli 
those  obtained  by  the  methods  described  in  the  present  report.  On  the 
contrary,  no  efficient  control  could  be  made  by  comparing  the  results  with 
those  furnished  by  the  method  based  on  the  determination  of  the  hydrogen- 
ion  concentration  or  by  that  based  on  the  determination  of  the  electrical 
conductivity  (SvEn  Oden). 

General  conclusion.  —  The  direct  and  immediate  cause  of  the 
appearance  of  these  "  soil  sicknesses  "  has  not  j^et  been  determined,  but 
the  close  relation  between  their  appearance  and  the  free  humic  acid  content 
of  the  soil  has  been  established,  a  relation  that  enables  the  soil  to  be 
rendered  healthy  by  means  of  suitable  treatment. 

624  -  Studies  on  Nitrification  in  Natural  Soils  and  Its  Importance  from  an  Ecological 

Point  of  View,  in  Sweden.  —  Hesselmann,  H.  (Meddelandeu  frail  Stateiis  Skogs- 
f orsoksanstalt) ,  in  Skogswdrdsforenin'^ens  Tidskrift,  Year  XV,  No.  4-6,  pp.  312-446  -|-  30 
Figs.  Stockholm,  191 7. 

A  consideration  of  the  chief  researches  carried  out  of  recent  years  on 
the  chemical  composition  of  the  soil  and  the  formation  of  humus  (Suzuki, 
Robinson,  Schreiner  and  collaborators,  Baumann  &  Gully,  Rindel, 
Oden),  especially  as  regards  forest  soils,  leads  to  the  following  conclusions  : 

i)  From  a  soil  containing  relatively  little  humus,  and,  to  a  lesser 
degree,  peat,  organic  compounds  of  definite  composition  can  be  isolated; 
in  certain  cases,  the  compounds  thus  isolated  and  identified  form  a  consider- 
able part  of  the  soil  humus. 

2)  Many  kinds  of  humus,  especially  those  of  dark  colour,  are  largely 
formed  of  chemical  compounds  of  undefined  character. 
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3)  The  acid  reaction  of  some  humiferous  soils  is  due  to  the  presence 
of  free  organic  acids. 

4)  The  constituents  of  humus  are  mostly  of  colloidal  nature,  and, 
on  account  of  this,  the  physical  structure  of  humiferous  soils  is  greatly 
influenced  by  the  content  in  mineral  salts  or  electrolytes  of  the  soil  or  soil 
water. 

The  author  distinguishes  2  types  of  humiferous  soils:  a)  "  sweet  "  humi- 
ferous soils,  w.ell  aerated  by  the  action  of  worms  and  insects  ',  b)  "  strong'" 
humiferous  soils,  formed  of  dead  decomposed  or  decomposing  vegetation. 
The  former  are  chracteristic  of  deciduous  forests  and,  to  a  lesser  degree,  of 
pine  forests  on  soils  rich  in  inorganic  salts  ;  the  latter,  on  the  contrary,  are 
found  in  pine  forests  of  the  ordinary  type  and  often  form  a  series  of  layers 
with  varying  stages  of  decomposition  and  which  can  be  clearly  separated 
from  the  mineral  sub-soil. 

The  formation  and  distribution  of  nitrates  in  the  soil  directly  influence 
its  productive  capacity.  The  dead  covering  always  contains  a  certain  amount 
of  nitrogen  and  the  knowledge  of  the  processes  by  which  the  nitrogen  be- 
comes changed  into  assimilable  compounds  is  of  great  importance.  It  is  well 
known  that  the  decomposition  of  humus  is  accompanied  by  a  liberation  of 
ammonia,  which  can  be  directly  assimilated  by  certain  plants.  To  deter- 
mine the  "  degradation  capacity  "  of  a  soil,  it  is  inoculated  with  a  sterile  so- 
lution of  peptones,  and  incubated  for  several  days  ;  the  degree  of  decompo- 
sition is  then  ascertained  by  adding  magnesia  to  the  peptone  solution  and 
distilling  off  the  ammonia  into  sulphuric  acid.  Though  there  are  many  or- 
ganisms that  can  break  up  organic  matter  with  the  formation  of  ammonia, 
up  to  the  present  few  are  known  that  can  change  ammonia  into  nitiites 
and  nitrites  into  nitrates  :  such  are  the  nitrosobacteria  and  nitrobacteria  dis- 
covered by  WiNOGRADSKY.  As  nitrobacteria  can  only  act  on  ammoniacal 
compounds,  the  formation  of  ammonia  appears  to  be  an  essential  phase  of 
nitrification  is  humiferous  soils ;  denitrifying  bacteria  are  also  commonly 
found  in  humiferous  soils,  but,  under  normal  conditions,  the  nitroso  and 
nitrobacteria  are  much  more  active  thain  the  others. 

According  to  the  author,  the  sources  of  nitrogen  in  forest  soils  are  :   — 

a)  the  dead,  decomposing  covering,  to  the  nitrogen  of  which  is 
added  the  atmospheric  nitrogen  fixed  by  leguminosae,  alders- and  other 
plants  ; 

b)  the  soil  fungi  and  bacteria  which  can  fix  nitrogen,  and  which  renew 
the  energy  required  for  this  fixation  by  decomposing  the  organic  matter  in 
the  soil ; 

c)  the  ammonia  and  nitric  acid  brought  to  the  soil  by  rain. 

In  naturally  wooded  land,  the  second  factor  is  the  most  important  one. 

The  nitrogen  of  forest  soils  is  lost  in  3  ways  :  a)  loss  of  nitrates  dissolv- 
ed  in   soil  water  ;  b)  activity  of  denitrifying  agents  ;  c)  removal  of  wood. 

The  preceding  researches  on  nitrate  formation  in  forest  soils  were  car- 
ried out  along  3  lines  :  —  a)  the  examination  of  soil  samples  to  find  if  ni- 
trifying bacteria  were  present  ;  b)  determination  of  the  nitrifying  capacity 
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of  the  samples  ;  c)  determination  of  the  nitrogen   content  of  the  trees  and 
plants  at  different  seasons. 

The  author  applied  these  different  methods  to  the  detailed  study  of 
different  types  of  forest,  obtaining  the  following  conclusions  :  — 

The  "  sweet  "  humus  of  beech  woods  contains  as  many  nitrifying  as 
denitrifying  bacteria  distributed  in  all  its  mass  ;  herbs  and  grasses  also 
help  considerably  to  increase  the  stock  of  nitric  nitrogen  in  such  a  type  of 
soil  ;  samples  of  this  type  of  soil  can  form  considerable  amounts  of  ni- 
trates if  they  are  kept.  The  humus  of  pine  forests  with  a  mossy  covering 
is  characterised  by  the  absence  of  bacteria  capable  of  nitrifying  ammonium 
sulphate  ;  denitrifying  bacteria  are  also  not  present  and  no  potassium  ni- 
trate can  be  found  in  the  tissues  of  the  plants  covering  the  soil.  The  nor- 
mal requirement  of  nitric  nitrogen  for  this  kind  of  forest  must  evidently 
be  satisfied  in  some  other  way  than  b}''  assimilation  of  nitrates.  As  regards 
the  acidity  of  the  dark  hunms  soils  of  pine  woods,  the  author  observes  that, 
as  the  colloids  were  coagulated  by  the  addition  of  inorganic  salts,  it  must 
be  admitted  that  the  humus  lying  on  a  subsoil  very  rich  in  soluble  inorganic 
salts  is  less  likely  to  give  an  acid  reaction,  because  the  humus  particles 
unite  and  become  granular,  thus  allowing  the  penetration  of  roots,  worms 
and  insects,  all  factors  that  favour  the  aeration  of  the  soil.  To  support  this 
theory,  the  author  quotes  as  an  example  the  fact  that  the  water  of  peatbogs 
and  marshy  soils  of  the  forests  of  Norrland  on  basaltic  sub-soil  is  brown  and 
turbid,  while  the  same  water  in  the  limestone  forest  soils  of  Jemtland  is 
limpid  and  clear. 

The  author  remarks  that,  in  spite  of  the  importance  of  the  researches 
carried  out  in  the  United  States  with  the  object  of  isolating  numerous  or- 
ganic decomposition  products  partly  toxic  to  plants,  their  significance 
should  not  be  exaggerated,  as  there  is  not  the  slightest  -proof  that  such 
substances  are  present  in  the  dark-coloured  and  acid  humus  of  coniferous 
forests. 

Many  natural  soils  have  the  power  of  nitrification  audit  is  character- 
istic that  humus  formation  in  such  soils  takes  place  under  the  influence 
of  electrolytes  or  solutions  of  inorganic  salts  ;  the  formation  of  "  sweet 
humus  is  facilitated  by  the  action  of  insects  and  worms  that  mix  the  soil 
water  and  humus.  This  is  why  humification,  during  the  seasons  when  the 
salt-charged  soil  water  flows  rapidly,  gives  rise  to  forms  of  humus  lacking  the 
power  of  nitrification.  On  the  other  hand,  on  account  of  its  physical  con- 
stittition,  "sweet  "  humus  nitrifies,  whi'ch  does  not  take  place  with  "  strong  " 
humus.  In  many  places,  nitrification  is  so  rapid  that  a  considerable  amount 
of  nitrogen  accumulates  in  the  covering  vegetation ;  this  is  best  seen  in 
dense  beech,  elm,  oak,  ash,  and  alder  forests,  especially  where  there  is  mov- 
ing underground  water  ;  in  the  higher  mountainous  regions,  the  soil  cover- 
ing also  contains  a  considerable  amount  of  nitrogen.  In  woodlands  and 
spruce  forests  with  grassy  soil  covering  the  nitrogen  of  the  humus  nitri- 
fies without  there  usually  being  a  resulting  accumulation  of  nitrogen  in 
the  layer.  On  the  contrary,  plant  associations  on  bare  rocky  soils  are  often 
composed  of  nitrophilous  species  that  accumulate  nitrogen  in  their  tis- 

[624j 


PERMANENT   IMPROVEMENT,    DRAINAGE  AND   IRRIGATION  665 

sues.  Again,  in  pine  forests  with  a  covering  of  lichens  and  mosses,  the 
nitrogen  is  not  nitrified  and  the  decomposition  of  the  dead  covering  gives 
j:ise  to  the  formation  of  ammonia  and  its  compounds. 

Soils  where  nitrification  is  in  progress  are  often  acid  and,  in  this  case, 
can  only  slowly  change  ammoniumsulphatetonitrate,  whilst  the  denitrify- 
ing bacteria  are  usually  found  distributed  among  the  moss.  On  the  other 
hand,  natural  soils  can,  during  nitrification,  accumulate  as  much  nitric 
nitrogen  as  ordinary  cultivated  soils. 

Nitrification  is  not  only  largely  influenced  by  the  origin  of  the  soil, 
but  also  by  the  climate,  and  as  the  degree  of  nitrification  constitutes  a 
powerful  factor  determining  the  composition  of  the  plant  associations  of  a 
given  soil,  the  factors  of  the  formation  of  the  soil  can  have  a  decisive  in- 
fluence, in  certain  cases,  on  that  composition.  Thus,  the  same  forest  trees 
grow  more  rapidly  on  soils  where  nitrification  takes  place  than  where  there 
is  no  nitrification,  and  a  suitable  forest  system  should  make  it  possible  to 
thin  numerous  forests  in  such  a  way  as  to  favour  soil  nitrification,  thus  assur- 
ing a  higher  yield  of  wood ;  nevertheless,  a  good  yield  of  pine  and  spruce  wood 
can  be  obtained  on  soils  where  there  is  no  nitrate  formation ;  in  this  case, 
however,  the  rate  of  growth  appears  to  be  proportional  to  the  rate  of  ani- 
monification  and  the  formation  of  the  soil  might  well  be  influenced  by  a 
suitable  system  of  forest  management. 

In  conclusion,  it  should  not  be  forgotten  that  lime,  both  in  the  soil  and 
soil  water,  favours  nitrification. 

The  text  is  illustrated  by  28  photographs,  constituting  a  useful  series  of 
ecological  documents. 

525  -  Irrigation  of  Rice  in  California,  U.  S.  A.  —  Robertson,  r.  d.,  in  BuUetin  No.  279 
University  of  California  Publications,  College  of  Agriculture,  Agricultural  Experiment  Sta. 
tion,  pp.  254-270.  7  Fig.,  3  Tables.     Berkeley,  May,  1917. 

Approximately  67  000  acres  of  rice  were  irrigated  in  California  in  igi6, 
he  water  supply  being  obtained  principally  from  Sacramento  and  Feather 
[ivers.  Only  about  37  00  acres  were  irrigated  by  pumping  from  wells. 
|Che  land  is  prepared  for  irrigation  in  contour  checks,  preparation  consist- 
ing mainly  in  making  ditches  and  levees  and  installing  gates.  The  gates 
nust  be  wide  enough  to  admit  the  large  heads  of  water  used  in  the  initi?l 
ioodings.  The  levees  are  made  by  means  of  implements  described  in 
he  bulletin  and  amongst  which  the  "  ridger  "  is  worthy  of  note  This  im- 
)lement,  which  is  hauled  by  a  tractor,  is  a  simple,  home-made  affair, 
Che  appended  figure  shows  a  ridger  in  use,  which  can  regulate  the  size 
»f  the  levee.  The  runners  for  the  sides  are  made  of  3-in.  X  12-in.  plank, 
0  ft.  long  and  lined  with  steel.  The  front  is  10  ft.  wide  on  the 
)ottom  and  the  rear  end  3  ft.  wide  on  the  bottom.  The  sides  are  2  ft. 
ligh  and  slope  outward.  This  implement  makes  a  levee  having  a  base  of 
bout  5  ft.  and  a  height  when  settled  of  about  12  in. 

On  fairly  even  ground  a  crew  of  2  or  3  men  with  a  tractor  will  check 
50  acres  or  more  per  day.  Often  the  work  is  contracted  and  a  common 
•rice  paid  is  $50  per  day  for  the  use  of  the  tractor  and  checker. 
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Ridger  for  making    irrigiliou  levees. 


The  irrigation  season  is  divided  into  two  periods.  Frequent  light  irri- 
gations with  relatively  large  heads  of  water  are  given  to  germinate  the  seed'" 
and  to  maintain  growth  until  the  plant  is  4  to  6  in.  high,  and  thereafter 
the  land  is  continually  submerged  to  a  depth  of  6  to  Sin.  until  the  rice  is 
mature. 

Measurements  of  the  use  of  water  in  1916  on  18  typical  fields  in  Sacra- 
mento Valley  showed  a  range  of  from  4.27  to  14.83  acre-feet  per  acre,  an 
average  depth  applied  of  8.23  feet  and  an  average  of  47  acres  served  per 
cubic  foot  per  second. 

The  water  used  was  measured  by  means  of  a  standard  contracted  weir 
and  an  automatic  register  ;  the  measurements  are  given  in  two  tables. 

Experiments  in.  rice  irrigation  were  made  in  1914  to  1915,  inclusive, 
in  cooperation  with  the  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agricul- 
ture, on  the  Biggs  rice  field  Station,  the  object  being  to  determine  the 
effect  of  varying  irrigation  treatments  on  the  crop  yield. 

The  results  are  given  in  the  appended  table  (page  667). 

The  tests  were  made  on  V5-  acre  plots  enclosed  by  well-constructed 
levees  and  arranged  so  that  thej^  could  be  irrigated  and  drained  separately 

The  results  of  the  experiments  show  that,  on  the  black  clay  adobe 
soil  near  Biggs,  30  days  after  emergence  of  the  plant  is  the  best  time  for  com- 
mencing submergence,  and  that  6  inches  is  probably  the  best  depth  of  sub- 
mergence. Very  poor  yields  were  obtained  where  no  water  was  held  or 
the  land.  Varying  the  depth  of  water  had  very  little  effect  on  plant  growth 
More  uniform  temperatures  of  the  water  were  found  with  the  greater  depth; 
of  submergence. 

[625] 


MANURES  AND   MANURING 


667 


Effect  of  Irrigation  Methods  and  Treatment 
on  Yields  at  Biggs  Rice  Field  Station  in  1914,  1915  a,nd  1916. 


Irrigation  treatment 


Yields  per  acre,  pounds 


1914 


1915 


1916 


Average 


'.eg'nniiig  submergence  15  days  after  emer- 
gence of  plant 

leginning  submergence  30  days  after  emer- 
gence of  plant 

ieginning  su'>mergence  45  days  after   .    .    . 

leginning  suVjmergence  60  days  after   .    .    . 

ubmergence  maintained  2  in.   deep.   .    .    . 

ubmergtnce  maintained  4  in  deep .... 

ubmergence    maintained    6  in  deep.    .    .    . 

ubmergence  m  intained  8  iu  deep.   .    .    . 

lowly  changing  water  , 

tagnant  water • 

o  submergence  (soil  kept  moist  l>y  fre- 
quent irrigation) 

luctuation  of  depth 


4510 
5  610 

5410 
5010 

5  490 
5670 
5  220 
4790 
4940 

2440 
5290 


3860 

4270 

4  100 
4030 
4290 
4510 
4  400 
4  210 
3990 

2  480 
4  160 


3750 
4  020 

3  890 
3  620 
3760 
3900 

3940 
3460 

3  800 

2  100 
3690 


4  040 

4633 

4  466 
4  220 

4513 
4  693 
4520 
4  153 
4243 

2340 
4380 


26-  On  Green  Manures.  —  Schribaux  and  BretiGniiere,  I,.,  in  Comptes  rendus  des  Seances 
deV Academic  d' Agriculture de France, Vol.  IV,  No.  10,  pp.  354-357  and  360-365.  Paris, 
March  13,  1918. 

M.  Schribaux  (professor  of  the  "  Institut  National  Agronomique  ") 
Dmmunicated  to  the  Academy  a  note  by  M.  BreITigni^rE  (professor  of 
.gri culture  at  the  "  Ecole  Nationale  d' Agriculture  "  at  Grignon)  in  which 
[.  Br^Tigni^re  describes  the  results  he  obtained  with  clover  and  black 
ledick  as  green  manures.  The  sowing  of  these  two  IvCguminosae  in  ceieal 
jelds  is  highly,  recommended.  The  practice,  which  is  already  adopted 
[i  some  cases,  shotild  be  general,  especially  in  view  of  the  shortage  and 
jigh  price  of  nitrogenous  manures.  By  this  means,  as  at  Grignon  from 
513  to  1916.  the  growing  of  three  successive  cereal  crops  becomes  pos- 
,ble.  The  following  table  shows  the  difference  in  yield  obtained  when 
ats  were  sown  on  green  manure  as  compared  with  that  grown  in  the 
bntrol  plots  ;  in  each  case  the  difference  is  in  favour  of  green  manure. 


its  on  bkck  medick 
'>       »    clover    .... 

■     Vetch 

»    white  mustard 


Grain 
cwt.  per  acre 


Straw 
cwt.  per  acre 


The  superiority  of  the  black  medick  and  clover  is  obvious,  especially 
lat  of  the  black  medick,  which  has  the  further  advantage  of  costing  only 
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£4.14.0  to  £5.6.0  per  cwt.,  whereas  clover  costs  from  £7.2.0  to  £8.2 
per  cwt. 

Besides  the  black  niedick  and  clover  recommended  by  M.  BRElTiGNifeR: 
M.  ScHRiBAUX  also  advises  the  use  as  green  manure  of  crimson  clover,  whic 
is  to  be  recommended  on  account  of  its  rapid  growth  and  the  relatively  lo 
cost  of  its  seed.  Fenugreek  might  also  be  useful  for  the  same  purpose,  espe 
cially  in  the  south  of  France,  on  account  of  its  hardiness  and  well  develope 
roots.  The  adoption  as  a  green  manure  of  white  melilot,  already  used  as  sue 
in  America,  might  also  be  studied. 

627  -  Fertilizers  in  South  Africa  —  in  The  South   Africa  journal  of   Industries,   Vol. 
No.  5,  pp.   465-467.  Pretoria,   191 8   (i) 

The  growing  scarcity  of  fertilizers  has  long  been  evident  to  the  Soutl 
African  agricultural  community,  and  the  Minister  of  Mines  and  Industries,  h 
his  address  to  the  Scientific  and  Technical  Committee  at  their  inaugura 
meeting  in  Capetown  on  April  17,  1917,  especially  conmiended  this  ur 
gent  question  to  their  consideration  as  an  important  subject  for  investiga 
tion  and  research. 

In  accordance  with  this  mandate  the  Committee  at  once  commencec 
inquiries  in  various  directions,  especially  with  the  object  of  ascertaininj 
what  practical  possibilities  existed  of  replacing  imports  by  locally  manufac 
tured  fertilizers.  The  large  aihount  of  fertilizer  imports  and  their  steadj 
decrease  since  the  war  began  are  illustrated  in  the  following  table,  but  a' 
the  present  time  importation  has  practically  ceased,  and  there  is  no  availabl* 
supply  to  make  good  the  deficienc3^ 

Imports  into  South  Africa  of  Manures  and  Fertilizers,  1913-16 
[compiled  from  Eleventh  Annual  Statement  of  Trade  and  Shipping,  1916) 

1913  ,  1914 

Quantity  Value  Quantity  Value 

lb.  £  lb.                            £ 

Basic  Slag n  939  55^  11411  13664963  13786 

Bone  Manures 9427746  20103  8800433  18293 

Guano       701  553  1205  2256563  4967 

Nitrate  of  Soda 146496  687  50016"                     227 

Phosphates,  raw                .    .           i  522433  i  705  755100  i  185 

Potash  Manures 3994560  18  107  1427893  6  181 

Sulphate  of  Ammonia  .    .    .              799  075  4  707  463  126  2  408 

Superphosphates 82  026  936  95  273  73  672  458  88  103 

All  other  N.   O.  D.    .    .  -.    .          17169069  35233  18  211  668  45  743 

1915  191C 

Basic  Slag 18054306  21029  12  461  056  20614 

Bone  Manures 4  038  216  8  776  28G  720  905 

Guano       ,  .    .  i  453228  2  849  37614  92 

Nitrate  of  Soda, —  —  2  5S8  15 

Phosphfites,  raw "  —  —  —  — 

Potash  Manures 61  312  672  —  — 

Sulphate  of  Ammonia      .    .  134  175  788  101  224  793 

Superphosphates 67  822  467  110  143  40  039  728  89  825 

All  other  N.  O.  D 13095937  31079  7885294  14504 

(i)  S>ee  Int.  Inst,  of  KGR.  Production  et  consommation  des  engrais  chimiques  dans  le  nionde 
II  ed.  1914  and  the  half-yearly  reviews  The  International  Movement  of  Fertilizers  and  Chemical 
Products  useful  to  Agriculture.  {Ed.) 
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As  is  generally  recognized,  South  Africa's  fertilizer  requirements,  in 
escending  order  of  importance,  are  the  various  forms  of  phosphoric  oxide, 
:aii|||itrogen  and  potash.  South  African  soils  are  usually  not  so  deficient  in  the 
st-  mentioned  item  as  in  the  others,  and  deficiencies  can  be  partially  sup- 
lied  by  kraal  manure.  Phosphates  are  needed  for  maize  and  practically  all 
jstgB  ther  crops  to  promote  root  growth  for  withstanding  drought  and  ensuring 
evdj  irly  maturity,  whilst  nitrogen  is  a  prime  requisite  for  wheat  and  sugar 
dasi  'Ops.  The  fact  that  South  Africa  imports  so  much  of  its  food  supplies 
nder  normal  conditions  (even  at  the  present  time  wheat  and  wheat  products 
re  imported  to  the  extent  of  nearly  £  2  000  000  ^^early)  makes  the  present 
ecessity  still  greater  for  stimulating  local  food  production,  and  for  this 
eS^  urpose  the  utilization  of  fertilizers  from  various  local  sources  must  play 
jtnei  most  important  part.  Apa  rt  from  the  serious  drain  on  the  country's  wealth 
isiOT  1  payment  for  food  and  fertilizer  imports  from  oversea,  the  exigencies 
f  shipping  shortage  may,  as  the  Minister  recently  stated  in  public,  cause 
total  cessation  of  wheat  imports. 

The  Scientific  and  Technical  C6mmittee  has  surveyed  the  problem  in 
s  vauous  aspects  and  the  inquiries  started  include  :  South  African  guano 
applies  ;  the  increased  employment  of  green-manuring  ;  the  use  of  ground 
imestone  ;  the  possible  utilization  of  woblwashery  and  sawdust  waste,  and 
f  kelp  for  supplies  of  potash  ;  cotton-seed  by-products  ;  locally  produced 
mmonium  sulphate  ;  the  supply  of  phosphates  firom  the  Seychelles  and 
Isewhere  ;  and  the  possible  utilization  of  Saldanha  Bay  and  other  local 
>hosphate  rocks.  Eventually  the  main  centres  in  the  Union  were  visited 
o  investigate  abattoir  and  fisherj^  refuse  production,  and  it  was  ascertained 
hat  much  waste  ecsisted  in  the  discarding  of  potential  phosphatic-nitrogen- 
lus  fertilizers.  For  instance,  at  the  most  important  abattoir  in  the  Union, 
to  per  cent,  of  the  offal  was  buried  at  considerable  cost  owing  to  inadequacy 
''^'  ►£  plant  for  conversion  into  a  high-grade  fertilizer  for  which  the  demand 
ar  exceeded  the  supply.  For  similar  reasons  12  000  tons  yearly  of 
)otential  crayfish  fertilizer  was  thrown  into  the  sea,  and  at  many  other 
:entres  waste  occurred  which,  though  often  individually  small,  accounted 
n  the  aggregate  for  a  considerable  quantity.  Steps  were  then  taken  by 
he  Engineering  Sub-Committee  of  the  Scientific  and  Technical  Committee 
0  ascertain  whether  fertilizer  plants  could  not  be  locally  constructed  so 
IS  to  avoid  delay  from  restriction  by  machinery  importation. 

In  the  meantime  strenuous  efforts  are  being  made  by  those  interested 
o  convert  the  large  deposits  of  iron-alumina  phosphates  known  to  exist  in 
5outh  Africa  into  a  form  suitable  for  agricultural  use,  and  the  technical 
ispect  of  this  known  problem  is  attracting  much  attention  in  South  Africa . 
[nquiries  are  also  being  made  as  to  the  extent  and  nature  of  alleged  phos- 
phatic  deposits  in  South-West  Africa  and  elsewhere,  and  the  chemists  of 
he  Department  of  Agriculture  and  others  have  periodically  published  arti- 
cles on  the  proper  use  of  fertilizers,  great  being  the  need  for  this  educational 
propaganda. 

At  the  present  time  about  200  tons  per  month  of  ammonium  sulphate 
IS  being  produced  from  coal  at  the  works  of  the  Natal  Ammonium  Company; 
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but  practically  all  this  is  exported  to  Mauritius  for  use  in  sugar  growing 
Very  little  is  used  in  the  Union,  but  export  is  only  allowed  after  all  loca 
demands  are  satisfied.  Should  the  oil-pressing  industry  in  South  Afric; 
grow  to  provide  more  fully  for  local  glycerine  requirements,  this  would  re 
'suit  in  increased  oil-cake  production.  Of  this  by  product,  Mafureira  fi)an( 
castor  oil-cake  are  unsuitable  for  stock  food,  owing  to  their  poisonous  pro 
perties,  but  as  fertilizers  they  provide  nitrogen  and  some  phosphoric  oxid' 
and  potash  at  a  cost  much  less  than  in  the  more  usual  form  of  nitrogei 
fertilizers. 

628  -  Plants  Imported  into  the  United  States  by  the  Bureau  of  Plant  Industry  of  th 
Department  of  Agriculture,  during  the  Half- Year  July  1  to  December  31, 1917  (2 

— ■  U.  S.  Department  of  Agriculture,  Bureau  of  Plant  Industry,  Inventory  of  Seeds  and  Plan 
Imported  by  the  Office  of  Foreign  Seed  and  Plant  Introduction :  I. During  the  Period  from  July 
to  September  30,  1914  (Inventory  No.  )o;  Nos.  38  666  to  39  308),  pp.  no  -f  10  Plates  J 
II.  During  the  Period  from  October  i  to  December  31,  191  ^  (Inventory  No.  41,  Nos.  39  30 
to  39  681),  pp.  67  -|-  J  Plates.  Washington,  191 7. 

Of  the  many  newly-imported  plants  the  following  are  mentioned  a 
being  of  special  importance :  —  = 

I.  —  Cereals.  —  A  collection  of  13  varieties  of  the  grass  Coix  Lacrymc 
J  obi  (from  Burma),  some  of  which  produce  soft  grain  and  are  cultivate 
for  food  ;  33  varieties  or  species  of  the  maize  characteristic  of  Copacabanj 
Peru;  5  varieties  of  maize  from  Yachow,  western  China;  a  collection  of  soi 
ghum  varieties  from  Java  ;  20  varieties  of  rice  from  Java  ;  the  2  commei 
cial  varieties  of  rice  grown  in  Valencia,  Spain  (3). 

Forage  plants.  —  The  Australian  Rhodes  Grass  [Chloris  virgat 
var.  decora)  which  has  done  exceedingly  well  on  clay-pan,  wind-swept  an 
sun-scorched  soils,  where  other  grasses  are  difficult  to  grow ;  12  species  ( 
forage  grasses  [Androgopon  erianthoides ,  Alloteropsis  Ekcloniana,  Eragro: 
Us  curvula,  E.  poa,  Fingcrhutliia  africana,  Ischaemum  glaucostachyuri 
Panicmn  maximum,  P.  nigropcdatum,  Chaetochloa  aurea,  C.  Lindergiani 
C.  nigrirostrts.  C.  sulcata)  from  S.  Africa,  some  from  the  Kalahari  dese 
region,  and  some  from  the  Transvaal  and  Caldeon  coast  district;  if  anj^  < 
these  plants  prove  as  valuable  as  the  Rhodes  grass,  from  the  same  climat 
district,  their  introduction  will  be  a  decided  gain.  The  following  plan 
are  also  valuable  acquisitions  :  —  i  cowpea  {Vigna  sinensis),  called  "  in 


{i)  Trichilia  emetiraWahl.  supplying    oleaginous  seed.  (Zirf.) 

(2)  See  R.  Feb.,  1918,  No.  138.  {Ed.). 

(3)  The  two  commercial  var.'et'es  of  rice  grown  in  the  Valencia  district,  especially  on  t^ 
banks  of  the  Jucar,  are  the  "  Benlloch  "  or  "  Belloch  "  and  "  Amonquili  ".     In  1913,  80  % 
the  first  variety  and  20  %  of  the  second  was  grown,  and  the  first  is  being  grown  in  continual! 
increasing  quantities.     The  orig-in  of  the  "  Benlloch  "  variety  is  uncertain.    It  was  introducl 
and  distributed  to  growers  by  the  Agricultural  Station  of  Burjasot,  near  Valencia.     It  wa 
immediately  acclimatised  and  seems  particularly  well  suited  to  the  soil.    It  germinates  easM 
and  is  res'stant  to  transplanting,  which  is  a  common  practice  in  the  district ;  the  straw  is  stroij 
It  ripens,  however,  somewhat  later  than  the  other  varieties,  and  its  food  value  is  said  to  bei 
ferior  to  that  of  the  ' '  Bomba  ' '  variety.     In  1 9 1 3 ,  "  Benlloch  ""rice  gave  an  exceptionally  hij 
yield,  as  much  as  4.42  tons  per  acre,  and  was  sold  on  the  threshing  floor  at  $  ^  .86  per  220  lb. 
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booniba  ",  grown  for  food  by  the  Zulus  of  S.  Africa ;  i  selected  forage 
sugar  cane,  called  "  quacsofoca  ",  which  in  Queensland  has  proved  superior 
to  all  the  old  standard  types  by  its  hardiness,  yield,  softness  andf  ood  value  ; 
Erianthus  rufipilus,  from  the  Himalayas;  Polliniafulva,  from  the  interior 
of  Australia,  much  relished  by  cattle;  Eriochloa  subglabra  ("capim  ango- 
linha  ")  from  Brazil. 

VegetabIvES.  —  A  fine  variety  of  the  winter  "  pe-tsai  ",  or  Chinese 
cabbage  ( Brassica  pekinensis)  with  very  white  heads  of  a  mild  flavour  ;  2 
species  of  rhubarb  {Rheum  acuminatum  and  R.  nohile) ,  from    Darjiling,' 

I  India,  the  two  species  might  be  hybridised  with  R.  rhaponticum  ;  22  varie- 
ties of  cassava  {M am  hot  csculenta),  representing  the  most  important 
varieties  grown  in  the  State  of  Bahia,  Brazil;  a  variety  of  pumpkin  {Cucur- 
bita  Pepo) ,  from  the  Oasis  of  Merv,  Turkestan,  which  has  withstood  the 
heat  and  drought  of  Sonora,  Mexico,  better  than  any  other  variety  tested 
there  ;  i  long,  blood-red  carrot  {Daucus  Carota)  for  pickling,  from  vSianfu, 
China  ;  a  shrubby  species  of  indigo  [Indigofera  dosua),  from  the  temperate 
Himalayas,  the  flowers  of  which  are  eaten  as  a  vegetable,  while  the  plant 
is  used  for  fodder. 

Fruit  trees.  —  Feijoa  Sellowiana  remarkable  for  its  large  fruit  (3  % 
X  2  ^  inches)  from  Pasadena,  California  ;  the  Pelese  apricot  from  vSomma 
Vesuviana,  Italy,  with  very  firm  flesh,  fine  flavour  and  good  shipping 
qualities  ;  the  "  wampi  "  [Claucena  lansium)  with  fruit  related  to  the 
orange,  which  promises  to  be  a  good  stock  for  the  orange  and  grapefruit  : 
a  vigorous  tropical  vine  [Vitis  tiliaefolia),  the  fruit  of  which  is  good  for 
jelly,  and  which  may  be  used  for  producing  good-quality  varieties  of  tropical 
grapes  ;  6  varieties  of  "  kuruba  "  [Passiflora  maliformis),  the  fruit  of  which 
is  much  appreciated  in  the  Bogota  market,  especially  that  of  a  red-fruited 
variety  ;  Eriobotrya  petiolata,  from  the  eastern  Himalaya  district,  which 
may  prove  valuable  as  a  stock  for  the  loquat ;  the  I,uisa  mango  {Mangifera 
indica)  with  excellent  fruit,  from  Cuba,  though  the  seed  is  probably  of 
Philippine  origin  ;  a  quantity  of  "  litchi  "  seeds  {Nephelium  Litchi)  from 
trees  in  the  Hawaiian  Islands  ;  Poupartia  axillaris,  a  fruit  and  shade  tree 
from  the  western  Hupeh  and  v'^zechwan  Provinces  of  China,  which  has 
proved  hardy  in  Georgia  ;  Sorbus  cuspidata  and  S.  insignis,  natives  of  the 
Eastern  Himalayas;  Dillenia- pentagyna,  from  Oudh,  Bengal,  Assam  and 
Burma,  the  flowers,  buds  and  green  fruit  of  which  are  eaten  by  the  natives ; 
Rubus  niveus  from  Kashmir  and  Sikkini,  a  rambler  bearing  fruit  superior 
to  that  of  the  English  blackberr^^ 

Ornamental,  shade  and  wind-breaking  trees.  —  The  8o-foot  high, 
wild,  pink-flowered  cherry  of  Japan  {Prunus  senulata  sachalinensis) ,  which 
deserves  to  be  widely  planted  on  accunt  of  its  hardiness  and  beauty  ;  the 
Nepal  ash  {Fraxinus  floribunda),  which,  though  not  hardy  in  England  may 
prove  to  be  so  in  the  south  of  the  United  States  ;  the  East  African  Cedar 
(Juniperus  procera)  from  Eritrea,  the  wood  of  which  makes  better  pencils 
than  those  of  the  American  juniper  ;  Balanites  Maughamii,  a  native  of 
Portuguese  East  Africa,  from  the  seeds  of  which  a  clear,  yellow,  odourless 
oil  is  obtained  ;  Picea  Smithiana,  from  Darjiling,  India,  the  wood  of  which 
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is  used  for  packing-cases  and  charcoal ;  Aesculus  assamicus,  from  north-i 
ern  Bengal ;  Tilia  nwngolica  from  Tahuashan,  China  ;  3  varieties  of  the 
Chinese  soap-bean  tree  [Gleditsia  sinensis),  remarkably  resistant  to  drought 
and  alkalinity,  and  very  ornamental  because,  all  through  winter,  they  bear 
their  pods,  which  are  very  rich  in  saponin ;  the  cigar-boxwood  tree  {Toona 
sinensis)  from  Changli,  China,  a  fine  shade  and  ornamental  tree  which  also 
gives  good  timber  ;  Corylus  ferox,  the  edible  Nepalese  hazelnut ;  a  large  bam- - 
boo  {Dendrocalamus  Hamiltonii),  from  Darjiling,  with  shoots  80  feet  high, 
the  young  sprouts  of  which  are  edible,  it  might  prove  hardy  in  the  south 
of  the  United  States  and  be  used  as  a  windbreak  ;  Cotoneaster  microphylla  ; 
18  species  of  Himalayan  rhododendron  : —  Rhododendron  antkopogon  (a 
shrub  about  2  feet  high  with  sulphur-coloured  flowers),  R.  arhoreum  (of- 
ten attaining  a  height  of  25  feet),  R.  arhoreum  Campbelliae,  R.  ayhoreum 
Smith,  R.  barbatuni]  R.  camelliaefloriim,  R.  campannlatnm,  R.  campylo- 
carpum  (with  pale  yellow  flowers),  R.  ciliatimi,  R.  Roylei,  R.  Dalhousiae, 
R.  Falconer i  (admirably  adapted  to  the  parched,  arid  climate  of  Tibet), 
R.  fnlgens,  R.  grande,  R.  lanatn-m  (with  pale  sulphur- coloured  flowers), 
R.  Lepufotum.  R.  setosum.  R.  Wightii  (with  pale  yellow  flowers)  ;  a  Nepal 
barberry  [Berhcris  ncpalcnsis),  which,  in  Nepal,  flowers  from  October  to 
March  ;  Polygonum  vaccinifolium,  an  autumn-flowering  plant  very  popular 
in  England  ;  3  forms  of  evergreen  shrubs  (£"Mo«ymMsspp.),  from  Tahuashan, 
in  the  Shensi  Province  of  China. 

II.  Edible  plants.  —  A  collection  of  38  varieties  of  Chinese  barley,  which 
it  is  hoped  will  yield  good  new  varieties  in  some  parts  of  the  United  States  ; 
8  varieties  of  sweet  potatoes  from  the  Cuba  Experiment  Station  ;  i  wild 
tomato  of  Funchal  which  grows  wild  among  the  dry  rocks  of  the  Island  of 
Madeira,  believed  to  be  from  the  original  stock  from  which  the  cultivated 
tomato  is  descended,  it  is  very  resistant  to  drought  and  will  probably  prove 
valuable  in  selection  work  ;  the  "  Mahwa  "  tree  {Madhuca  indica),  the  fleshy 
flowers  of  which  produce  annually  in  India  food  worth  over  a  million  dol- 
lars has  been  imported  into  Florida  and  Porto  Rico. 

lyEGUMINOS^  USED  AS  GREEN  MANURE  AND  FODDER  LEGUMINOS^.  —  The 
Sarawak  bean  {Dolichus  Hosei)  si  used  as  a  cover  crop  to  keep  down  weeds  in 
rubber  plantations  in  the  Malay  States,  and  could  be  used  for  the  same  pur- 
pose in  the  citrus  orchards  of  Florida;  i  wild,  prostrate  form  of  alfalfa  from 
the  mountains  between  Hotien,  Honan,  and  lyuanfu,  Shansi  province,  China. 

Textile  plants.  —  The  "  chingma  ",  also  known  as  Chinese  jute  or 
^fientsin  fibre  [Abutilon  Theophrasti),  which  yields  a  harsher  and  stronger 
fibre  than  Indian  jute  and  is  used  for  carpet-making  ;  it  was  imported  from 
Ichang,  China,  and,  if  improved  methods  for  extracting  the  fibre  be  found, 
may  prove  of  value  in  America  ;  seeds  of  Kokia  drynarioidcs  (closely  re- 
lated to  cultivated  cotton,  but  now  almost  extinct)  have  been  imported 
from  Molokai. 

Ornamental  and  wind- breaking  trees.  -^  The  "  doorn-boom  "  of 
the  S.  African  veldt  {Acacia  horrida)  is  promising  as  a  hedge  and  wind- 
breaking  tree  in  Texas  ;  2  species  of  Tamarix  {Taniarix  pentandra  var. 
brachystachys  and  F.  Karelini  hirta)  have  been  imported  from  the  desert 
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of  Farab,  Bokhara,  Turkestan,  in  view  of  the  good  results  obtained  in 
Texas  with  Tamarix  as  low  windbreaks  ;  the  Himalayan  Rosa  odorata  gi- 
gantca,  with  white  flowers  6  inches  across,  a  climbing  rose  which  may  be 
crossed  with  others  ;  the  most  beautiful  flowering  tree  of  Java,  Spathodea 
campamUata,  imported  from  Africa  into  the  island,  where  it  flowers  almost 
all  the  year ;  as  it  has  flowered  in  southern  Florida  new  importations  have 
been  made. 

Fruit  trees.  ^ — The  rapid  growth  of  avocado  [Persea  grat  ssima)  groves 
in  California  and  Florida  and  the  ever-growing  appreciation  of  the  value 
of  the  fruit,  which  contains  over  29  %  of  fat,  make  the  Guatamalan  and 
Mexican  hard-shelled  varieties  of  much  interest,  they  ripen  in  spring  and 
winter  and  have  remarkable  shipping  qualities  ;  they  have  of  late  years 
been  grown  in  California ;  a  Ceylonese  mango,  almost  as  large  as  a  coconut, 
of  a  bright  red  colour  and  with  almost  no  fibre ;  a  Feijoa  Selloimana  seedling, 
with  exceptionally  large  fruit ;  this  species  has  proved  exceedingly  hardy  in 
the  south  of  the  United  vStates  ;  i  rosy-fleshed  anona,  called  "  ilama  " 
[Annona  diversifolia),  one  of  the  best  of  this  class  of  fruit,  and  A.  purpurea, 
with  large  aromatic  fruit  ;  i  Chinese  "  wampi  "  {Claucena  lansium)  which 
grows  well  in  Florida  and  may  be  cultivated  for  its  fruit  ;i  variety  of  coco- 
nut rich  in  oil,  from  Punta  Burica,  Panama;  4  varieties  of  apples  resistant 
to  the  woolly  aphis  [Eriosoma  lanigera)  ;  Pynis  betulaefolia  sent  by  Dr. 
BretschnEider  to  the  Royal  Botanical  Gardens,  Kew,  and  the  Arnold 
Arboretum,  Jamaica  Plain,  Massachusetts,  it  may  be  used  as  stock  and 
should  be  useful  in  selection  work  ;  P.  Bretschneideri,  very  valuable  as  an 
ornamental  tree,  and  yielding  yellow,  round,  juicy  fruit ;  according  to  Sar- 
gent the  best  Chinese  pear  trees  are  derived  from  this  variety ;  P.  ovoidea, 
which  is  probably  the  parent  of  the  KiEEFER  blight  resistant  pear,  it  has 
large,  abundant  flowers,  and  foliage  that  turns  scarlet  in  autumn ;  P.  phaeo- 
carpa,  with  pyriform  fruit,  which  appears  to  be  immune  to  blight  {Bacil- 
lus amylovoriis) ,  for  a  large  tree  in  the  Arnold  Arboretum  for  many  years 
has  never  contracted  the  disease  although  exposed  to  infection.  This  col- 
lection of  Chinese  pear  trees,,  made  by  the  Arnold  Arboretum,  will 
facilitate  a  comparative  study  of  Chinese  species  (from  which  Kiefper  and 
lyE  CoNTE  obtained  their  blight  resistant  pears,  by  crossing  and  selection) 
.  and  the  determination  of  their  value  for  grafting  and  selection  purposes  ; 
a  wild  apricot  from  the  Shansi  Province  of  China,  where  the  natives  pickle 
the  kernels  in  brine  and  eat  them  as  an  appetiser  ;  2  small,  sour,  wild  free- 
stone peaches  from  Sianfu,  Shensi  Province  and  Chaoyu,  Shansi  Province, 
China,  respectively  ;  Prinsepia  imiflora  from  near  Fucheng,  Shansi,  China, 
a  hardy,  shrub,  bearing  dark  red,  juicy  and  sour  fruit  resembling  cherries.. 

629  -  The  Separation  of  Autogenous  and  Added  Hydrocyanic  Acid  from  Certain  Plant 
Tissues  and  its  Disappearance  during  Maceration.  —  alsberg,  Carl  ly.  and  black, 

Otis  F.  (Office  of  Dnig  Plant,  Poisonous  Plant,  Physiological  and  Fermentation  Investi- 
gations, Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture,  Washington), 
in  The  Journal  of  Biolo-^-ical  Chemistry,  Vol.  XXV,  No.  i,  pp.  133-140.  Baltimore,  Md., 
May,  IQ16. 

In  this  paper  it  is  shown  that  the  leaves  of  Prunus  virginiana  must  be 
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distilled  with  acid  4  hours  before  all  of  the  hydrocyanic  acid  is  liberated, 
whereas  jii  AiiJropogoii  and  Paniculan'a  less  than  i  hour  is  sufficient  to 
liberate  all  hydrocyanic  acid  present.  It  is  further  shown  that  in  macerat- 
ing plant  tissues  that  contain  hydrocyanic  acid  a  certain  amount  of  the 
hydrocyanic  acid  present  or  of  cyanide  that  may  be  added  is  so  converted 
that  it  is  not  recoverable  by  distillation  with  sulphuric  acid.  This  is  not 
due  to  the  action  of  enzymes  or  to  the  presence  of  glucose.  It  is  thus  shown 
that  iu  determining  h^'drocyanic  acid  in  plants  several  methods  in  corrobo- 
ration of  each  other  must  be  used. 

030  -  The  Direct  Influence  on  the  Stock  of  the  Sap    produced  by  the  Scion,  and  the 
Action  on  the  Plant  of  Acid  Solutions  Absorbed  Directly:  Experiments  in  Italy. 

—  C.^MPBELi-,  C.  ill  the  Aiti  cklli  Rcale  Accadcmia  dci  Lincci,  Series  V,  Rcndiconti, 
Vol.  XXVIII,  i-;t.  Half- Year,  No.  x,  pp.  57-61.  Rome,  Jamiary  6,  kjiS. 

Plants  that  are  wild  or  have  become  so  are  usually  more  resistant  to 
parasites  than  cultivated  plants  ;  this  has  suggested  the  hypothesis  to 
Prof.  Comes  that  this  difference  in  behaviour  is  due  to  the  greater  acidity 
of  the  sap  of  wild  plants   (i). 

The  author  has  tested  Prof.  Comes'  hypothesis  in  two  different  ways  : 
1)  by  grafting  a  wild  plant  on  a  cultivated  plant  of  the  same  genus  (plum 
on  peach  Or  wild  apple  on  an  ungrafted  apple)  and  studying  the  influence 
on  the  latter  of  the  sap  produced  bj^  the  former  ;  2)  by  making  the  plant 
take  up  acid  solutions  through  its  aerial  parts  b}'  the  method  of  Prof.  AcoUA 
[Rendiconti  dcUa  R.  Accadonia  dei  Lincci,  1914). 

Action  of  the  sap  produced  by  the  wild  scion  on  the  cultivated 
STOCK.  —  If  Prof.  Comes'  hypothesis  is  correct,  the  sap  produced  b}^  the 
scion,  being  more  acid,  should  increase  the  resistance  of  the  stock  to  para- 
sites. This  was  confirmed  experimentally;  in  fact,  after  the  2nd  and 
3rd  year  of  grafting,  the  influence  of  the  scion  on  the  stock  is  shown  by 
the  deeper  colouring  of  the  leaves  of  the  cultivated  plant  (more  marked 
in  the  peach)  and  its  greater  resistance  both  to  drought  and  certain  parasites :' 
in  the  peach,  against  Exoascus  deformans  ;  in  the  apple,  against  Oidium 
farinosum. 

Direct  Absorption  of  acid  solutions  by  the  aeriai<  parts.  — 
Up  to  the  present,  the  author  has  studied  0.5,  i  and  2  "/qq  solutions  of  tar- 
taric, citric  and  malic  acids  in  pure  distilled  water  or  plus  a  little  saccharose 
to.var}'  the  osmotic  pressure.  By  means  of  a  cut  branch  immersed  in  wa- 
ter, an  apple-tree  heavily  attacked  by  Myzoxylns  laniger  (=  Schizoncura 
lanigera)  and  peach-trees  heavily  attacked  by  the  aphid  Annraphis  persicae 
{=  Aphis  persicae)  were  made  to  absorb  acid  solutions  at  first  in  IQ15, 
then  in  1916  and  1917.  In  the  spring  of  1917,  it  was  found  that,  as  regards 
the  apple-tree  which  had  absorbed  the  acid  solution,  the  Myzoxylus  laniger 
had  almost  completely  disappeared  and  that,  in  comparison  with  the  con- 
trols, the  upper  leaves  were  letter  developed  and  of  a  deeper  green.  The 
infection  with  the  conidial  form  {Oidium  farinosum)  of  Podosphaera  leuco- 
tricha,  with  ^s'hich  all  the  other  ungrafted  plants  were  attacked,  did  not  af- 
fect the  plant  in  question  or  the  wild  plants.     Of  the  3  peach-trees  most 

(i)  See  B.,  1913,  No.  3Si  ;   1914,  No.  97?*;   R,  1916,  No.  937.  [Ed.). 
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severely  attacked  by  the  aphids,  the  one  that  had  absorbed  the  acid  solu- 
tions (and  which  was  in  worse  condition  than  the  other  at  the  beginning) 
has  survived,  while  the  one  that  was  not  treated  died. 

The  author  has  the  intention  of  continuing  and  enlarging  these  research- 
es, and  he  considers  it  will  be  useful  to  try  again  the  influence  of  an  Ame- 
rican vine-scion  on  a  European  stock,  as  regards  resistance  to  phylloxera, 
to  establish  the  value  of  the  change  taking  place  in  the  chemical  conditions 
and  to  include  the  direct  absorption  of  liquid  in  his  experiments. 

631  -The  Influence  of  Acids  on  Germination  (i).  —  Maquknne^l.  and  demoossy.e.,  in  the 

Complex  Rcndus  dea  Seances  de  I'  Academic  des  Sciences,  Vol.  CLXVI,  Xo.  14,  pp.  547-552. 
Paris,  April  8,  1918. 

Up  to  the  present  there  is  no  precise  information  available  as  to  the 
influence  of  acids  on  germinating  seeds.  It  is  certain  that  thev  are  injurious 
at  concentrations  of  i/iooo,  but  nothing  is  known  as  to  the  minimum  at 
which  they  begin  to  take  effect.  The  late.st  work  on  this  subject  has  been 
carried  out  by  ]Mlle  Promsy  {2)  and  M.  Micheels  (3). 

For  their  experiments  the  authors  used  peas  and  wheat,  previously 
swollen  by  soaking  in  pure  water  for  24  hours.  The  experiments  were  car- 
ried out  in  two  ways  :  —  in  saucers,  in  .sand  soaked  with  weak  hydrochloric 
or  sulphuric  acid,  and  in  quaitz  tubes  filled  with  the  same  solutions  too 
times  more  dilute. 

Conclusions.  —  Mineral  acids  should  be  placed  among  the  substances 
that  are  most  injurious  to  germination.  Their  toxic  action  which,  when  the 
acid  is  free  from  other  substances  apparently  cannot  be  changed  to  a  fa- 
vourable one,  can  be  modified  by  the  presence  of  electrolytes  of  salts. 

In  this,  acids  behave  like  all  other  mineral  poisons:  especially  harmful 
when  acting  alone,  the}^  are  sensitive  to  the  influence  of  antitoxins  amongst 
which  calcium  appears  to  be  one  of  the  most  powerful.  And,  as  with  the 
salts  of  heavy  metals,  mineral  acids  sensibly  diminish  the  efficacity  of  cal- 
cium sulphate. 

632  -  Some  Effects  of  Organic  Growth-Promoting  Substances  (Auximones).  —  i. 
BoTTOMLEY,  W.  B.  ( Professor  of  Botany,  University  of  London),  Softie  P^ffecLs  of 
Au.Kimoues  on  the  Growth  of  Lemna  minor  in  Mineral  Culture  Solutions,  in  the  Proceedings 

•  of  the  Royal  SoJety  (Biological  vSciences)^  Series  B,  Vol.  89,  No.  B621,  pp.  481-507  -p  13 
Tables  -\-  7  Fig.  -f  2  PI.  London,  1917. —  II.  Mockeridge  F.  A.  (King's  College,  London), 
Some  Effects  of  Auximones  on  the  Soil  Organisms  concerned  in  the  Nitrogen  Cycle. 
Ibid.,  pp.  508-533,  -t-  15  Tables,  1917. 

I.  —  In  a  previous  communication  (3)  the  author  showed  that  bacter- 
ised  peat  (4)  contains  certain  organic  growth-producing  substances  which 
he  calls  "  auximones  "  and  which,  when  added  in  very  small  amounts  to 
wheat  seedlings  growing  in  water  culture,  cause  a  marked  increase  in 
growi;h. 


(i)  S:'e  R.,  September  1917,  No.  803.  {Ed)  —  (2)  Thesis  No.  1479  of  the  Science  Faculty  of 
the  University  of  Paris.  Marseilles,  1912.  —  Bull.  Acad.  Royale  de  Belgique,  Science  Section,  1913- 
(Author). 

(3)  See  R.,  January  191 7,  No.  21.  —  (4)  See  B.,  191 4,  No.  1102.    (Ed). 
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The  author  started  fresh  experiments  with  Lemna  minor,  a  plant  whose 
rapid  growth  can  be  easily  noted.  A  number  of  comparative  culture  tests 
(control  cultures  in  Detmer's  culture  solution  —  cultures  in  that  solution 
plus  small  quantities  of  extracts  of  bacterised  peat  as  :  -  fl)  aqueous  extract ; 
b)  alcoholic  extract ;  c)  phosphotungstic  acid  fraction )  have  led  to  the  follow- 
ing observations  : — 

i)  The  auximones  contained  in  bacterised  peat  have  an  enormous 
influence  on  the  growth  of  Lemna,  even  when  added  in  small  quantities : 
the  plants  grow  in  number  and  weight,  the  cells  are  larger,  the  protoplasm 
is  denser,  the  nucleus  larger  and  the  chloroplasts  are  more  numerous. 

2)  In  Lemna  normal  growth  and  multiplication  cannot  be  sustained 
for  any  length  of  time  in  the  absence  of  auximones  in  an  exclusively  mineral 
solution  ;  auximones  are  essential  for  the  effective  utilisation  and  assimi- 
lation of  the  mineral  substances  supplied  to  these  plants. 

The  addition  to  the  mineral  culture  solution  of  368  parts  per  million 
of  organic  matter  from  the  water  extract  of  bacterised  peat  resulted,  after 
6  weeks,  in  multiplication  of  the  number  to  20  times,  and  an  increase  in  weight 
to  62  times,  that  of  the  control  plants. 

3)  It  is  highly  probable  that  rhese  auximones  are  organic  decomposi- 
tion products,  for  bacterised  peat  is  simply  organic  matter,  already  partly 
decomposed  by  anaerobic  action,  which  has  been  further  decomposed  by  the 
agency  of  aerobic  bacteria  under  suitable  conditions.  Some  of  them  may  be 
absorbed  and  utilised  directly  as  plant  nutrients.  Schreiner  and  Skinner 
have  shown  that  such  nitrogenous  decomposition  products  as  creatinine, 
histidine  and  arginine  can  replace  nitrates  in  a  culture  solution,  and  that, 
even  when  nitrates  are  present,  these  substances  are  absorbed  by  the  plants  ; 
these  compounds  are  absorbed  as  such  and  utilised  directly  for  building 
up  the  proteins  and  other  complex  nitrogenous  constituents  of  vegetable 
material.  They  also  suggest  that  the  energy  required  for  the  transforma- 
tion of  inorganic  nitrogen  into  an  organic  form  being  no  longer  required, 
it  can  be  expended  otherwise  when  these  substances  are  supplied  to  the 
plant  and  results  in  more  rapid  growth  and  increased  plant  efficiency.  Other 
auximones  may  have  a  similar  effect  to  the  accessory  food  bodies  or  growth 
vitamines  concerned  in  animal  growth,  which  would  explain  the  enormous 
effect  produced  in  comparison  with  the  quantities  present. 

5)  The  great  sensibility  of  the  plant  to  the  action  of  these  substances 
is  shown  clearly  when  the  quantity  of  auximones  is  progressively  dimin- 
ished or  when  the  culture  solutions  are  exchanged. 

6)  The  fact  that  plants  can  grow  in  exclusively  mineral  solutions 
does  not  constitute  an  objection  to  the  suggestion  that  the  presence  of  or- 
ganic substances  is  necessary,  for  Brown  has  shown  that  nitrogenous  or- 
ganic growth-promoting  substances  may  be  produced  in  the  endosperm  dur- 
ing germination  and  absorbed  by  the  embryo. 

II.  —  The  author  has  made  different  cultures  of  the  organisms  concern- 
ed in  the  nitrogen  cycle  (nitrogen-fixing,  nitrifying,  ammonifying  and 
denitrifying  bacteria),  which  were  mixed  with  extracts  of  bacterised  peat. 
The  results  of  the  researches  indicate  that  :  — 
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i)  Soluble  humus  is  a  ver}^  important  factor  from  the  point  of  view 
of  the  activities  of  soil  bacteria.  Its  effect  on  the  organisms  appears  to 
be  largely  independent  of  any  organic  matter  it  may  contain ;  it  is  shown 
to  be  due  to  the  presence  of  auximoiies  ; 

2)  auximones  increase  the  rate  of  nitrogen  fixation  and  nitrification, 
depress  the  rate  of  denitrificadon,  and  do  not  appreciably  affect  the  rate 
of  ammonification. 

If  auximones  play  some  definite  part  in  the  building  up  of  the  complex 
nitrogenous  molecules  of  the  organism,  it  follows  that  a  directly  opposite 
effect  should  be  produced  on  the  two  classes  of  bacteria  (nitrifying  and 
denitrifying)  whose  activities  are  directed  upon  such  widely  divergent  lines. 

633  -Translocation  of  Seed  Protein  Reserves  in  the  Growing  Maize  Seedling.—  pettibone, 

C.  J.  v.  and  Kennedy,  Cornelia  (Biochemical  lyaboratory,  Department  of  Physiology 
of  the  Medical  School,  University  of  Minnesota,  Minneapolis),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXVI,  No  2,  pp.  519-525,    2  Diagr.  Baltimore,  Md.,  September,  1916. 

In  view  of  the  establishment  of  the  fact  that  in  animals  the  proteins 
of  the  food  enter  the  blood  stream  and  are  transported  to  the  tissues  at 
least  in  large  measure  in  the  form  of  amino-acids,  the  authors  have  judged 
of  interest  to  settle  the  same  problem  in  connection  with  the  transference  of 
reserve  .seed  proteins  in  plants  and  have  undertaken  the  study  of  the  form 
in  which  the  reserve  proteins  of  the  kernel  are  transported  in  the  growing 
maize  seedling.  The  conclusion  arrived  at  from  the  results  is  given  below :  — 

It  is  clear  that  amino-acids  are  present  in  the  flowing  sap  of  maize 
seedlings.  Since  these  compounds  are  present  at  all  times  in  seed,  rootlet 
and  plumule,  their  presence  in  the  flowing  sap  coupled  with  the  migration 
of  nitrogen,  indicates  beyond  question  that  the  process  cf  transportation  of 
the  reserve  proteins  of  the  seed,  to  furnish  building  material  for  the  proteins 
of  the  growing  parts,  takes  place  in  a  manner  analogous  to  the  transporta- 
tion of  i^rotein  food  supplies  in  the  animal  organism.  The  appearance  of  a 
slight  cloudiness  when  the  sap  was  mixed  with  alcohol,  and  the  relatively 
slight  increase  in  amino-acid  nitrogen  after  hydrolysis  suggest,  however, 
that  a  portion  of  the  nitrogen  may  be  transported  in  the  form  of  soluble  pro- 
tein or  protein  hydrolytic  products  of  peptide  type. 

634  -  The  Origin  of  "  Humpback"  Wheat  by  Selection.  —  See  No.  642  of  this  Rivicw.     .       plant 

BREEDING 

635  -  Two  New  Varieties  of  Field  Pea  Obtained  by  Pure  Line  Selection,  in  Norway. 

—  Christie,  W.,  in  Aarsberetnung  angaaende  de  o^entlige  foranstaltninger til  Landbrukeis 
frevime  i   adtet   i9i6,   pp.    515-518.    Christiania,    1917. 

The  field  pea  [Pisum  arvense)  cultivated  in  Hedeinarken  (Norway) 
consists  of  a  mixture  of  forms  that  differ  in  their  yield  of  seed  and  straw, 
in  their  earliness,  and  other  characters. 

The  article  under  consideration  gives  the  results  of  researches  carried 
out  with  the  idea  of  isolating  the  best  of  the  different  forms.  Thus,  in 
1905  and  1906,  a  choice  was  made  from  118  and  225  specimens  (destined 
to  serve  as  parents  for  the  new^ lines)  in  the  localities  of  Nordre  I^und  and 
Buttekvaern,  province  of  Furnes.  A  series  of  comparative' trials,  with  pro- 
gressive elimination  of  unpromising  types,  gradually  reduced  the  number 
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of  lines  to  2  only,  which  were  worth  considering  as  valuable  new  varieties. 
These  were  "  Moistad  gulgronne  ert  "  (Moistad  yellow-green  field  pea) 
and  "  Moistad  brandede  ert "  (Moistad  mottled  field  pea),  entered  in  the  ge» 
nealogical  register  as  No.  0203  and  No.  0402. 

As  regards  the  yield  of  the  different  varieties  and  the  length  of  their 
growing  period,  the  following  data  is  available  for  the  4  year  period  igoQ-1912: 

YiEr,D  IN  SEED.  ■ —  The  mottled  field  pea  0402  (relative  yield :  100) 
takes  first  place  with  an  avetage  of  2248  lb.  per  acre,  i.  e.,  946  lb.  more  than 
the  common  Hedemarken  field  pea  (relative  yield  :  83)  and  242  lb.  more  than 
the  yellow-green  field  pea  0203  (relative  yield  :  96),  which  only  surpassed 
it  in  yield  in  1911. 

YiEED  IN  STRAW  AND  EARLINESS.  —  Both  mottled  and  common  field 
pea  give  practically. the  same  yield  in  straw  (3729  lb.  and  3899  lb.  respective- 
ly per  acre)  while  the  yellow-green  field  pea  (3131  lb.  per  acre)  gives  a 
much  inferior  yield  to  both  the  others,  probably  on  account  of  its  earliness. 
In  fact  the  length  of  the  growing  period  is  109  days  for  the  yellow -green 
field  pea,  118  days  for  the  mottled  field  pea,  and  116  days  for  the  common 
field  pea.  The  more  early  a  variety  is,  the  smaller  is  the  amount  of  green 
parts  that  it  produces. 

The  following  are  the  chief  characters  of  the  two  new  varieties  :  • — 

i)  Moistad  yellow-green  field-pea  No.  0203.  — It  is  a  form  of  Pisum 
arvense  var.  nnicolor  ("  ensfarvet  graaert  ")  which  differs  from  the  common 
Hedemarken  field  pea  in  greater  earliness  and  bigger  yield  of  seed,  while  it 
is  slightly  inferior  as  regards  yield  in  straw.  The  seeds  are  round,  small, 
and  of  a  fine  yellow-green  colour. 

2)  Moistad  mottled  field  pea  No.  0402.  —  It  is  a  form  of  Pisum 
arvense  var.  pimctato-maculatum  ("  prikket-marmoreret  graaert  ")  It  is 
clearly  superior  to  the  common  Hedemarken  field  pea  for  yield  in  seed, 
while  retaining  ths  useful  earliness  and  high  yield  in  straw  that  characterise 
the  common  variety.  The  seeds  are  mottled  with  brown  on  a  grey-green 
ground,  thus  giving  it  its  name  '  mottled'  field  pea. 

636  -  Maternal  Inheritance  in  the  Soy  Bean.  —  Terao,  h.,  in  The  American  Naturalist, 

Vol.  EII,  No.  613,  pp.  51-56.  New  York,  January,  191 S. 

The  cotyledons  of  the  soy  bean  [Glycine  hispida  Max;im.)  may  be  green 
or  yellow.  In  the  first  case  the  seed-coat  is  always  green,  in  the  second  it 
is  either  green  or  yellow.  The  results  of  the  author's  experiments  since 
19T0,  summarised  below,  show  that  these  colours  are  transmitted  by  the 
maternal  plant  only. 

i)  Transmission  of  the  coeour  of  the  cotyeedons.  —  Reciprocal 
crosses  between  varieties  with  yellow  cotyledons  and  with  green  cotyle- 
dons give,  in  the  Fj ,  hybrids  of  the  same  character  as  the  female  parent. 
In  ^2  this  phenomenon  is  repeated  without  there  being  any  Mendelian 
segregation  of  characters  such  as  might  be  expected.  Table  I  Illustrates 
the  results. 
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TABI.R  I.  —  Transmission  of  the  colour  of  the  cotyledons. 


Parents 


Fi 


F2 


green    $     X   y^llcw    Q 


Plants  with  green  cotyl. 
100   % 


Plants  with  ureen  cotyl. 
100    % 


yellow    9     X    ^reen    Q 


Plants  with  yellow  cotyl. 
100   %  : 


Plants  with  yellow  cotyl. 
100   % 


2]  Traxsmission  of  the  colour  of  the  seed  coat.  —  This  is  more 
complicated.  In  the  cross  Green  $  X  Yellow  (5  (vSee  Table  II)  the  colour 
of  the  seed  coat  is  transmitted  exclusively  by  the  female  plant,  as  in  the  case 
of  the  cotyledons.  The  cross  Yelloiv  9  X  Green  (^  ,  however,  gives  in  Fj 
hybrids  with  yellow  cotyledons  and  green  seed  coats,  and  in  F^,  ^4  of  the 
individttals  have  green  seed-coats  and  ^4  yellow  seed  coats  according  to 
the  Mendelian  ratio  3:1. 


Tabi,e 

II.  ■ —  Transmission  of  the  colour 

Of 

the  seed  coat. 

Parents       

Green    J 
green 
green 

X  Yellow   (5 
j-ellow 
yellow 

100   % 
green 
green 

100    % 
green 
green 

Ydhw   $   X  G 
yellow 
yellow 

100   % 
yellow 
green 
^''^^^^ 

.   25  %      50  % 
yellow    yellow 

green      green 

• 

reen   Q 

green 

green 

Colour  of  cotyledon    .... 
Colour  of  seed-coat 

Ft        ■ 

Colour  of  cotyledon 
Colour  of  seed-coat. 

Fo 

.   .  .  . 

2%  % 

Colour  of   cotyledon    .... 
Colour  of  seed-coat 

yellow 
yellow 

Expi,ANATiON  OF  THESE  PHENOMENA.  —  The  behaviour  of  the  chloro- 
phyll of  the  aerial  parts  of  the  plants  is  identical  with  that  of  the  cotyle- 
dons ;  when  the  plant  ripens  the  leaves  and  stem  of  individuals  with  yel- 
low cotyledons  turn  yellow,  whereas,  in  plants  with  green  cotyledons,  the 
parts  keep  their  green  colour  without  changing  for  a  longer  period.  There 
are,  then,  two  types  of  chlorophyll  :  —  Y,  which  can  be  changed  to  yellow 
and,  0  which  remains  green.  Both  of  these  characters  probably  have  their 
seat  in  the  cytoplasm  of  the  egg-cell,  and  are,  thus,  transmitted  directl)^ 
by  the  female  plant. 
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The  action  of  the  chlorophyll  of  the  seed  coat,  however,  which  may  be 
green  even  in  plants  with  yellow  cotyledons,  is  probably  due  to  the  pres- 
ence of  a  factor  H,  which  prevents  Y  from  colouring  the  seed  coat  yellow, 
so  that  it  remains  green  even  in  the  absence  of  G.  The  absence  of  the 
inhibitory  factor  H  is  expressed  by  h.  In  varieties  with  G  chlorophyll  the 
presence  or  absence  of  H  is  shown  by  the  varying  intensity  of  the  green. 

These  facts  make  possible  an  explanation  of  the  phenomena  described 
above.  Thus  the  cross  green  $  X  yellow  (^  ,  with  the  formula  (Q)  HH  $  X 
(Y)  hh  (5  ,  gives  in  jF^  a  h3^brid  (Q)  Hh,  which  is  green,  and,  in  Fg  three  hy- 
brids (G)  HH,  (G)  Hh.  (G)  hh,  all  of  which  have  green  cotyledons  and  seed 
coats  (see  Table  III). 

On  the  other  hand,  the  cross  Yellow  $  X  Green  (5  ,  with  the  formula 
(Y)  hh  $  X  (G)  HH(5  ,  gives  inF^,  individuals  (Y)  Hh  with  green  seed  coats, 
and  in  F^,  ^  of  the  individual^.  (Y)  HH  green,  ^4  (Y)  Hh  green,  and  ^4  Yhh 
yellow,  as  would  be  expected. 

Table  III  shows  the  transmission  of  the  characters  "  green  "  and  "  3'el- 
low  ".  In  each  case  G  and  Y  are  transmitted  by  the  female  plant  only  ; 
thus,  in  the  cross  in  the  first  column,  the  -F^  hybrid  has  the  formula  (G)  Hh 
instead  of  YGHh.  Similarly,  in  the  cross  in  the  second  column  the  formula 
of  the  hybrid  is  (Y)  Hh  instead  of  YGHh.  The  factor  H,  however,  is  obviously 
contained  in  the  nucleus  and  is  also  transmitted  by  the  male  plant,  in  ac- 
cordance with  the  Mendelian  law. 

Tabi<e   III.  —  Transmission  of  the  characters  "Green"  and  "  Yellow". 


Parents 

Colour  of  cotyledons 
Colour  of  seed  coat 

Fi 

Colour  of  cotyledons 
Colour  of  seed  coat 

^2 

Colour  of  cotyledons 
Colour  cf  seed  coat 


(G)  HH  9   X  (Y)  hh  (^ 

greeu  yellow 

green  yellow 


(G)  Hh 

green 
green 


(G)  HH  (G)  Hh  (G)  hh 

25   %  50  %  25  % 

green  green  green 

green  green 


green 


(Y)  hh  $    X  (G)  HH  c^ 
yellow  green 

yellow  green 


(Y)  Hh 

3'ello\v 
yellow 


(Y)  HH  (Y)  Hh    (Y)  hh 

25  %  50  "i,      25  % 

yellow  jellow     yellow 

green  green      yellow 


Conclusions.. —  The  colour  of  the  cotyledons  is  transmitted  by  the 
female  plant  only,  and  is  due  to  two  determinants,  G  and  Y,  contained  in 
the  cytoplasm  of  the  egg-cell,  and  each  subjected  to  the  action  of  a  third 
determinant,  H ,  contained  both  in  the  ovule  and  in  the  pollen  grain,  which 
has  two  effects  on  the  seed  coat  :  —  i)  it  modifies  the  intensity  of  the  green 
colour,  G  ;  2)  it  prevents  plants  containing  Y  from  turning  yellow. 
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The  maternal  inheritance  described  by  the  author  seems  to  be  identical 
with  the  character  "  albo  maculata  "  studied  by  Correns  in  Mirabilis 
J alapa  {i)  and  hy  Baur  in  Antirrhinwn  majus  (2),  which  is  only  trans- 
mitted by  the  female  plant. 

637  -  Hybridisation  Experiments  between  Different  Varieties  of  the  Cultivated  and 

Wild  Strawberry,  in  Alaska,  U.  S.  k.  — Annual  Reports  of  the  Alaska  Agricultural  Expe- 
riment Station  for  the  Years  1904-1915.  Washington,  1905-1916. 

Numerous  hybridisation  experiments  were  carried  out  from  1904  to 

1915  at  the  Agricultural  Station  of  Sitka,  Alaska,  with  a  view  to  obtaining 

a  new  type  of  strawberry  combining  the  following  characters  :  — 

i)  Resistance  to  winter  cold  and  the  capacity  to  ripen  fruit  regularly 

during  the  cold,  damp  summer  of  the  coastal  district. 

2)  Firm,  slightly  juicy  fruit. 
Both  these  characters  are  found  in  the  wild  Alaskan  strawberry,  Fra- 

garia  chiloensis. 

3)  High  yield. 

4)  lyarge  fruit. 
These  two  qualities  are  characteristic  of  the  cultivated  varieties. 
AivASKAN  WiivD  Strawberry.  —  Fragaria  chiloensis  i?  plentiful  along 

the  coast  from  Icy  Strait  to  Prince  William  vSound,  in  the  most  sterile  sandy 
soils,  to  which  it  has  adapted  itself  so  well  that,  when  transplanted  into 
richer  soils,  it  produces  abundant  vegetation  but  no  fruit.  The  leaves  of 
this  species  are  characterised  by  having  a  large  number  of  leaflets,  4  on  an 
average,  sometimes  even  5  or  6.  Flowering  begins  during  the  first  10  days 
of  June,  2  or  3  weeks  earlier  than  the  cultivated  varieties.  The  first  fruits 
appear  at  the  beginning  of  July  and  the  plant  continues  to  bear  fruit  until 
very  late  in  autumn.  The  fruit  is  of  average  size,  conical  shape,  very  deli- 
cate flavour,  with  firm,  slightly  juicy  flesh,  very  resistant  to  packing  and 
transport. 

Crossings.  —  The  female  parents  were  the  cultivated  varieties  En- 
hance, Magoon,  Bismark  and  Hollis.  The  last  named,  which  may  be  a 
native  of  Michigan,  has  not  as  yet  been  identified  and  has  received  the  name 
of  the  place  from  which  it  came  last  —  Hollis,  in  Prince  of  Wales  Island, 
Alaska. 

The  cultivated  varieties,  kept  in  greenhouses,  so  that  they  should 
flower  at  the  same  time  as  the  native  species,  were  first  castrated  then 
fertilised  with  pollen  from  Fragaria  chiloensis.  The  Fj  hybrids  had  the  fol- 
lowing characteristics  :   — 

i)  Vigorous,  even  excessive,  growth. 

2)  Leaves  similar  to  those  of  the  native  species,  with  4  leaflets,  but 
less  well-developed  blade,  and  longer  and  stronger  petiole. 

3)  Earliness  ;  resistance  to  unfavourable   climatic  conditions,  but 
ydth  very  marked  individual  differences. 


(i)  Correns,  C,  Zeitschrifi  fur  induktive  Absfammungs-  unci  Vererbungslehre,  Vol.  I,  1909, 
[pp.  291-329  ;  Vol.  II,  1909,  pp.  331-340.  —  (2)  Baur,  E.,  Ibid.,  Vol.  IV,  1910,  pp.  81-102. 

?^B  (Author). 
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4)  Fruit  as  large  as  that  of  the  parent  Hollis,  sometimes  even  larger, 
possessing  at  the  same  time  the  valuable  characters  of  the  native  straw- 
berry —  firm,  slightly  juicy  flesh,  delicate  flavour. 

5)  Shape  of  fruit  varying  from  round  to  conical  with  all  intermediate 
graduations  ;  the  pointed  forms  usually  have  a  better  flavour. 

6)  High  productivity  —  more  than  250  fruits  per  plant  in  the  hybrids 
Nos.  1503,  537,  320. 

The  crossings,  therefore,  gave  positive  results,  since  it  was  possible  to 
unite  in  one  plant  the  valuable  characters  of  both  parents.  The  selection 
work  is  being  continued  with  a  view  to  isolating  and  fixing  the  most  promis- 
ing lines  and  thus  create  a  good  type  of  strawberry  capable  of  being  propaga- 
ted throughout  the  coastal  district  of  Alaska.  It  should  be  noted  that  the 
development  of  the  blade  and  the  size  and  number  of  the  stomata  make  the 
new  varieties  absolutely  incapable  of  resisting  even  a  short  drought  and 
thus  limit  their  being  grown  further  south  than  a  little  beyond  the  50  th 
parallel. 

638  -  Acclimatisation,  Selection  and  Hybridisation  Experiments  with  Fruit  Trees  in 

Alaska,  U.  S.  A.  — •  Annual  Reports   of  the   Alaska   Agricultural  Experiment  Stations 
for  the  Years  1904-1915.     Washington,  1905-1916. 

The  results  are  given  of  a  series  of  acclimatisation,  selection  and 
hybridisation  experiments,  carried  out  from  1903  to  1915  at  the  Agricultu- 
ral Station  of  Sitka,  in  order  to  obtain  types  of  apple,  plum  and  cherry 
trees  capable  of  growing  and  bearing  fruit  in  the  coastal  regions  of  south- 
east Alaska. 

In  the  interior  (Yukon  Valley)  experiments  with  arborescent  Rosaceae 
gave  absolutely  negative  results  from  the  beginning ;  the  summer,  though 
relatively  warm,  is  too  short  for  the  wood  and  fruit  to  ripen,  and  the  very 
severe  winter  never  allows  the  plant  to  hibernate.     Sitka  is  on  the  west  i 
coasr  of  Barabanov  Island  in  N.  latitude  57°  3'  and  W.  longtitude  135020*1 
(Greenwich  meridian),   and  its  climatic  conditions   are   totally  different] 
from   those   which    are   suitable   for   the   regular   development    of    fruit  I 
trees.     The    summer-autumn    period,    from    the   last    destructive    spring] 
frost  to  the  first  autumn  frost,  is  fairly  long  (from  May  to  September),  | 
but  wet  and  cool,  thus  having  an  inhibitory  influence  on  the  ripening  of  j 
fruit  and  wood.     The  winter,  though  less  severe  than  in  the  interior,  is 
nevertheless  very  cold  and  kills  and,  to  a  certain  extent,  causes  necrosis  of  J 
the  buds  which  form  during  the  favourable  season.     The  absence  of  a  hotj 
and  dr>  period  prevents  the  plant  from  developing  resistance  to  low  tem- 
peratures by  loss  of  water  and  thickening  of  the  cell  walls.     The  experi-j 
ments  dealt  with  varieties  of  apple,  plum,  and  cherry  trees. 

I.  Apple  trees.  —  i)  Acclimatisation.  The  plants  used  in  the  acclima- 
tisation experiments  may  be  divided  into  three  groups :  —  a)  Pyrus  haccataA 
a  native  Siberian  variety;  h)  certain  varieties  known  in  North  America  asj 
crab-apples,  probably  derived  from  a  cross  between  P.  Malus  and  P.  hoc 
caia  ;  c)  different  varieties  of  Pyrus  Malus  cultivated  in  the  cold  districtsj 
and  known  for  their  resistance  to  low  temperatures. 
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Pyrus  baccata,  from  Siberia  and  Manchuria,  was  first  planted  at  Bran- 
ion,  Manitoba,  in  1890,  and  spread  rapidly  through  the  cold  and  wet  dis- 
tricts of  north-western  Canada,  where  it  thrives  and  bears  fruit  regularly 
svery  year.  It  is  a  fine  tree  with  a  thick  crown,  smooth  bark,  compact  wood 
and  tasty,  reddish-yellow  fruit,  about  the  size  of  a  cherry  (diameter  = 
rS  ram.)  At  Sitka  it  gave  good  results.  Four  times  from  1908  to  I9i4the 
fruit  formed  in  good  time,  i.  e.,  before  the  first  autumn  frost;  both  the 
Eruit  and  the  wood  ripen  fairly  rapidly. 

Although  few  data  on  the  subject  are  available  the  dates  of  the  princi- 
pal vegetative  phases  may  nevertheless  be  stated  appioximately :  —  i)  Leaf- 
ing during  the  first  10  days  of  June  ;  2)  flowering  during  the  last  10  days 
)f  June  ;  3)  complete  maturity  towards  mid-October.  The  first  fruit  was 
obtained  in  1911  from  trees  8  years  old,  planted  at  Sitka  in  1903. 

Pyrus  baccata  x  P.  Malus.  —  As  has  already  been  said  the  varietico  of 
,:rab-apples  are  probably  a  cross  between  the  two  species  baccata  and  Malus 
;:ather  than  products  of  a  pure  selection  of  P.  baccata.  These  trees  have  al- 
ready given  very  satisfactory  results  in  different  parts  of  Canada,  and  the 
experiments  in  Alaska  justified  the  hopes  placed  in  them.  Only  a  few  of  the 
lumerous  varieties  imported  from  time  to  time  into  Sitka  responded  tQ 
icclimatisation,  but  the  greater  part  of  those  which  succeeded  belonged 
;o  the  crab-apple  varieties.  They  were  Whitney,  Transcendent,  Martha, 
sylvan  Sweet,  Buir  Sweet,  Hyslop,  Yellow  Transparent,  and  Ivivland 
R.aspberry.  The  two  last  hold  first  place.  {The  Report  gives  two  photographs 
)f  Whitney  and  Ivi viand  Raspberry  apple  trees,  with  their  fruit). 

Pyrus  Malus.  —  The  varieties  Duchess,  Peerless,  Wealthy,  Tetofski, 

Seswick's  Codlin  and  a  few  others  are  resistant  to  low  temperatures  and  bear 

ruit,  which,  however,  rarely  ripens.     In  1915  only,  chiefly  owing  to  the 

elatively  warm  September,  all  the  above-mentioned  varieties  gave  good 

delds,  and  the  fruit  ripened  completely,  but  differed  from  fruit  of  warmer 

limates  in  its  smaller  size  and  longer,  conical  shape.     Only  summer  varie- 

jies,  ripening  generally  in  the  United  States  at  the  end  of  July  or  during 

jhe  first  10  days  of  August,  should  be  imported.     None  of  the  autumn  varie- 

ies,  although  resistant  to  cold,  can  ripen  early  enough,  i.  c,  during  the  first' 

0  days  of  October  at  the  latest.     The  approximate  dates  of  the  various  pha- 

es  of  development   are  :  a)  growth  of  the  wood-buds,  towards  mid-May; 

:')  leafing  during  the  first  half  of  June ;  c)  flowering  during  the  second  half  of 

Tune  ;  d)  ripening  during  the  first  half  of  October ;  e)  fall  of 'leaves  during  the 

econd  half  of  October. 

2)  Hybridisation.  —  Along  the  Alaskan  coast  and  near  the  sea,  the 
lative  Alaskan  Crab  {Pyrus  rivularis  L. ;  a  photograph  of  a  branch  is 
;iven)  grows  wild  in  dense  thickets  which  are  sometimes  impassable.  It 
arely  has  a  single  stem,  but  usually  a  clump  of  shoots  which  branch  out  a 
ew  inches  from  their  base  and  may  reach  a  height  of  18  to  22  feet,  and  a 
iiameter  of  from  4  to  6  inches.  The  leaves  are  ovate-lanceolate  with 
3ng  petioles.  The  yellowish-red  fruit,  hardly  bigger  than  a  pea,  looks  like 
ainiature  apples,  and  has  a  very  delicate  taste  and  smell.  It  makes  ex- 
ellent  jam.  Pyrus  rivularis  flowers  abundantly  during  the  first  days  of  June 


[638] 


684  PLANT   BREEDING 


(lo  to  12  days  earlier  than  the  varieties  under  consideration)  and  ripens  re- 
markably early,  during  the  first  days  of  October.  As  a  rule  the  wood  and 
new  tissues  attain  a  sufficient  degree  of  ripeness  and  compactness  each  year 
to  resist  the  winter  cold. 

The  most  important  characters  required  are  productivity,  good  quality 
fruit  and  resistance  to  adverse  climatic  conditions.  An  example  of  a  satis- 
factory realisation  of  such  factors  is  found  in  the  wheat  selected  for  southern 
Sweden.  Crosses  between  the  native  varieties  of  Swedish  wheat,  early  and 
resistant  to  cold,  but  with  low  yields,  with  the  very  productive,  but  late  and 
slightly  resistant  English  Squarehead  varieties,  gave  hybrids  uniting  satis- 
factorily all  the  desired  characters  thus  helping  to  increase  consider- 
ably the  grain  yield  of  southern  Sweden.  Similarly  it  was  thought  that 
Pyrus  rivularis,  a  native  Alaskan  apple,  early  and  resistant,  might  be 
crossed  with  varieties  of  P.  Maluswith  a  view  to  increasing  their  resistance 
and  also  producing  larger  and  better  qualit}'  fruit. 

So  far  the  results  of  the  experiments  have  been  unsatisfactory.  This 
is  not  surprising  considering  the  bad  state  of  preservation  of  the  pollen  used 
(collected  in  the  United  States  from  trees  flowering  i  or  2  months  before  the 
Alaskan  apple  and  sent  by  post).  This  difficulty  has  been  overcome  by  using 
pollen  from  a  resistant  variety  of  Pyrus  Malus  flowering  at  Sitka  almost  at 
the  same  time  as  P.  rivularis.  The  crosses  were  successful,  but  a  large  pro- 
portion of  the  fruit  fell  before  fully  ripe.  A  small  quantity  of  seed  obtained  in 
1914  was  used,  and  positive  results  are  hoped  for  eventually.  It  must  be 
remembered  that :—  i)  certain  varieties  of  P.  Malus  have  succeeded,  in 
favourable  years,  in  ripening  their  fruit  completely  ;  2)  crosses  with  P.  hac- 
cata  have  already  produced  very  resistant  types,  with  relatively  large  and 
well  flavoured  fruit.  The  greater  part  of  the  varieties  crossed  satisfactorily 
at  Sitka  and  acclimatised  there  are  crab-apples ;  3)  if,  therefore,  satisfactory 
results  have  been  obtained  with  P.  haccata,  it  is  probable  that  P.  rivularis, 
when  the  hybridisation  has  succeeded,  will  give  yet  better  results.  The  hard 
varieties  of  P.  Malus,  the  Siberian  crab-apple  (P.  haccata),  the  hybrids  Ma- 
lusxbaccata,  the  Alaskan  apple  (P.  rivularis)  supply  material  rich  in  varied 
characters,  which,  when  suitably  selected  and  combined,  will  probably 
lead  to  the  formation  of  types  specially  adapted  to  the  extreme  northern 
districts. 

II.  Plum  trees.  —  Numerous  species  and  varieties  of  plum  trees  have] 
been  tested  at  the  Sitka  Experiment  Station.  Among  them  may  be  mention 
ed  May  Day,  Tomahawk,  Sayles,  Wyant,   Hawkeye,  Forest   Garden,    Di 
lyota,  RoUingstone,  Siont,  Red  June  and  Ait  Kin,  which  flower  during  th 
first  half  of  July,  but  do  not  bear  fruit  on  account  of  the  rain  and  dam 
which  prevent  setting.  Varieties  known  for  their  resistance  to  cold  obtaine 
by  Hanson  in  South  Dakota  for  crossing  with  Prunus  Besseyi  Bailey,  als 
gave  absolutely  negative  results.     In  reality  it  is  not  the  severe  winter  whic 
prevents  the  growing  of  plums  in  south-west  Alaska,  but  rather  the  hea 
rains,  absence  of  high  summer  temperature   (see  Table  I),   and  the  un 
favourable    weather    conditions,   which    prevent    the  fruit    from    settin; 
and  the  wood  from  ripening.      The  tissues  which  form  in  summer  remai 
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turgid  and  without  cohesion,  and  are  destroyed  eveiy  winter  by  tempera- 
tures which  in  other  latitudes  the  plum  could  bear  without  suffering  such 
serious  damage. 

In  1914  and  1915  a  greengage  produced  ripe  fruit  in  a  garden  at  Sitka  ; 
the  plant,  however,  had  been  grown  on  a  trellis  well  protected  from  the 
wind.  A  hybrid  from  Koslov,  obtained  from  the  Botanical  Garden  of  Chico, 
California,  also  promises  well  and  good  results  are  expected  from  varieties 
imported  from  northern  Europe,  Nevertheless,  the  results  so  far  obtained 
ipuit,  on  the  whole,  be  considered  as  absolutely  negative. 

III.  Cherry  tree.  —  The  varieties  of  sour  cherry  cultivated  at  Sitka 
flower  profusely  every  year,  but  only  a  small  proportion  of  the  flowers 
(shghtly  more  than  10  %)  set.  This  is  due  to  two  causes  :  —  i)  the  summer 
rains  and  moisture  which  largely  prevent  normal  setting ;  2)  the  absence  of 
pollenating  insects.  Tbe  little  fruit  which  forms  rarely  ripens  in  good  condi- 
tion; rains  and  moisture  crack  the  skin  and  cryptogamic  diseases  often  at- 
tack the  fruit  and  spoil  it  entirely.  The  4  varieties.  Early  Richmond,  Eng- 
lish Morello,  Ostheim  and  Dyehouse,  planted  in  1903,  with  the  exception  of 
the  disadvantages  already  mentioned,  stood  the  test  well  and  began  to 
bear  fruit  in  the  5th  year.  The  dates  of  the  different  stages  of  develop- 
ment are  :—  i)  leafing,  first  days  of  June  ;  2)  flowering,  on  an  average  to- 
wards the  end  of  June  or  the  first  days  of  July,  with  great  annual  variations. 
Thus,  in  1909,  English  Morello  began  to  flower  towards  June  15,  but  in 
1908  towards  July  15.  The  same  applies  to  the  other  3  varieties.  In  very 
cold  and  damp  seasons  flowering  is  slow  and  may  continue  till  August,  but, 
in  this  case,  the  f-ruit  does  not  ripen,  as  was  the  case  in  1907.  Setting  oc- 
curs between  the  loth  and  20th  day  after  the  beginning  of  flowering,  but, 
as  has  been  said,  it  is  rare  ;  in  1906  only,  under  exceptionally  favourable 
climatic  conditions,  the  percentage  of  fertile  flowers  reached  40  %. 

Ripening.  —  The  English  Morello  and  Dj^ehouse  varieties  usually  ri- 
pen towards  August  12,  Ostheim  towards  the  loth,  and  Early  Richmond  (of 
which  the  Report  gives  a  photo),  the  earliest  variety,  towards  the  8th. 

Duration  of  growing  -period  and  the  various  sub-periods.  —  a)  between  the 
fall  of  the  leaves,  which  occurs  about  October  15,  to  the  leafing  of  the  fol- 
lowing season,  there  is  a  period  of  about  7  ^  months  ;  b)  there  are,  on  an^ 
average,  30  days  between  leafing  and  flowering  ;  c)  in  spite  of  the  low  tem- 
perature and  great  moisture,  there  are  barely  40  to  45  days  between  flowering 
and  ripening.  In  this  case  the  first  place  is  again  held  by  Early  Richmond, 
with  a  real  record  for  earliness,  i  month  (i)  ;  in  1908,  flowering  July  15, 
ripening  August  15  ;  in  1906,  flowering  July  i,  ripening  August  i  ;  d)  there 
is  usually  a  little  more  than  2  months  between  ripening  and  the  fall  of  the 
leaves.  In  order  to  compare  the  effect  of  meteorological  factors  on  growth. 
Tables  I  and  II  reproduce  the  figures  obtained  at  Sitka  in  1906.  Table  I 
gives  an  idea  of  the  peculiarities  of  the  cHmate  at  Sitka  during  the  forma- 
tion and  development  of  the  fruit :—  i)  heavy  rains  (July  and  August)  ; 


(i)  In  Italy  an  average  of  71  days  (Azzi,  G.,  Climatology  and  Phytogeography,  in  Rivista 
tneteorico-agraria,  Year  XXX VI,  No.  33,  p.   24.     (Ed.) 
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2)  relatively  low  average  daily  temperature  (July  ;  looC,  whereas  at  Ram- 
port,  in  the  interior,  it  was  12. i").     In  spite  of  that  the  first  ripe  fruit  was 
obtained  on  August  i,  so  that  the  total  average  daily  temperature  during' 
the  3rd  sub-period  of  growth  (from  flowering  to  ripening)  is  a  little  over, 
300°  C.  (3060C.)  (i). 

CoNCivUSiONS.  —  i)  Plum  trees,  results  almost  completely  negative  ;  the; 
fruit  and  wood  ripen  in  exceptional  cases  only  ;  2)  Cherry  trees,  certain  cul- 
tivated varieties  of  sour  cherry  may,  without  any  morphological  change, 
develop  in  the  south-west  of  Alaska,  limiting  the  duration  of  the  3rd  sub- 
period  to  a  minimum  of  one  month,  in  spite  of  the  damp  and  coolness  oi 
the  coastal  districts ;  3)  Apple  trees,  none  of  the  cultivated  varieties  of  Pyrui 
malus  can  be  successfully  imported,  hybrids  obtained  from  crosses  with 
crab-apples  give  no  regular  annual  crop,  and  only  bear  fruit  every  two  years 
or  more  rarely.  Nevertheless  the  wild  Alaskan  P.  rivularis  may  be  crossed 
with  P.  malus,  and  it  is  probable  that,  by  a  series  of  such  crosses,  the  smal 
fruit  of  the  wild  apple  might  be  improved  without  decreasing  the  resistanc( 
which  allows  the  tree  to  flower  and  bear  fruit  regularly  each  year.  Alaska 
can  certainly  never  become  a  fruit-producing  country,  but  this  in  no  wa^ 
diminishes  the  great  practical  and  scientific  importance  of  these  investiga 
tions,  the  results  of  which  may  be  profitably  apphed  in  the  high  mountain 
and  vast  northern  regions  of  America,  Asia  and  Europe. 


TabIvE  I.  —  Meteorological  data  obtained  at  the  Sitka  Station,  Alaska, 
during  the  period  January-October,  1906, 

(These  meteorological  data  shotlld  be  compared  with  the  data  for  the  growth 
of  the  apple  and  plum  trees  given  in  the  text). 


^January  . 
February 
March .  . 
April  .  . 
May  .  . 
June  .  . 
July.  .  . 
August  . 
September 
October  . 


Temperature 


maximum 


minimum 


daily 
average 


Total 

rainfall 

in. 


Number  of  days  oi 


$. 


&     I  & 


"^  si 
2.  g 


'3  cr 


48  »F 

50 
55 
59 
75 
65 
69 

65 
66 

65 


op 

22 
21 
31 
31 
34 
40 

43 
33 

34 


26.io''F 

37.28 

39.03 

41-93 

47.82 

55-39 
54-91 
54-79 
52-35 
46.57 


7-25 

II 

I 

19 

] 

1.89 

16 

3 

9 

1.58 

17 

3 

II 

10.63 

3 

10 

17 

^ 

3.46 

7 

II 

13 

3-34 

II 

10 

II 

] 

7-45 

9 

I 

19 

4.66 

9 

3 

19 

■ 

578 

6 

4 

20 

15.22 

I 

6 

24 

J 

(i)  In  Italy  the  total  average  was  921"  C,  i.  e.,  3  times  as  large  (Reference  the"same~as| 
Note  on  p.  68  t) 
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Table  II.  - 

-  Data  on  the  growth  of  varieties  of  cherry  grown  at  Sitka  in  1906. 

Variety 

Leafing                Flowering             Setting              Ripening            Fall  of  leaves 

English  Morello. 
Early  Richmond 
Ostheim  .  .  . 
Dyehouse  .    .    . 


May  20 
June  I 
June  I 
June  I 


July 
July 
July 
July 


20  % 

40  % 
good 
good 


August  10 
August   I 
August  5 
August   5 


October  14 
October  15 
October  12 
October  12 


639  -  The  Germination  and  Purity  of  Seeds  in  Montana.  —Atkinson,  a., whitloce. 

B.  W.  and  JAHNKE,  E.W.  University  of  Montana,  AgriculUiral  Experiment  Station,  Bulletin 
No.  11^, Third  Annual  Report  of  the  State  Grain  Laboratory  of  Montana,  pp.  79-100.  Bozeman, 
Montana,  December,  191 6. 
The  work  of  the  Montana  State  Grain  Laboratory  during  the  year  191 5- 
.1916  consisted  of :  —  i)  Purity  and  germination  tests  of  5  035  samples  re- 
ceived ;  2)  a  study  of  the  seed  value  of  frosted  wheat  ;  3)  a  continuation  of 
the  study,  begun  in  1915,  of  hard  seeds  in  clover  samples  ;  4)  a  study  of  the 
germination  of  seeds  at  different  periods  after  harvesting ;   5)  cooperation 
with  the  Association  of  Official  vSeed  Analysts  of  America  in  studies  on  the 
standardization  of  grain  laboratory  methods  ;  6)  a  continuation  of  milling 
and  baking  studies  of  Montana  wheat. 

The  two  outstanding  features  of  the  year's  work  were  a  great  increase 
in  the  number  of  samples  sent  for  testing,  and  the  very  marked  increase  in 
the  weed-seed  content  of  alfalfa,  clover,  timothy  and  sweet  clover.  There 
is  a  tendency  for  the  impurities  in  seed  samples  to  increase  each  year ;  for 
example,  in  1913-14  the  average  percentage  of  impurities  was  5.91,  in 
1914-15  it  was  6.32,  and  in  1915-16  it  rose  to  8.3.  The  purity  of  alfalfa  and 
clover  was  higher  in  1915-16  than  in  the  two  preceding  years,  but  was  still 
considerably  below  the  standard.  There  is  no  doubt  that  there  is  an 
increased  percentage  of  bad  weeds  in  all  crops,  and,  unless  great  care 
is  taken  to  insure  the  use  of  clean  seed,  this  increase  may  become  very 
serious. 

Numerous  tests  were  made  of  the  average  germination  of  the  prin- 
cipal grains  and  grass  seeds  grown.  Maize,  oats,  barley  and  flax,  had  a 
somewhat  lower  average  germination  for  the  year  1915-16  than  for  1914-15, 
though  the  decrease  was  of  importance  in  maize  only,  the  average  germina- 
tion of  which  was  below  80  %,  thus  again  showing  the  importance  of  care- 
fully testing  seed  maize.  The  average  germination  of  alfalfa  and  clover  was 
satisfactory,  very  little  of  the  seed  falling  below  the  Government  standard. 
Many  vegetable  seeds  were  also  tested  and,  except  in  the  case  of  parsnips 
and  carrots,  the  average  germination  qualit}''  was  generally  high. 

To  determine  the  value  of  frosted  grain  for  seed,  comparative  field 
tests  were  made  of  the  germinating  capacity  of  frosted  and  unfrosted  seed. 
The  results  given  in  Table  I  showed  that  frosted  grain  has  a  slightly  lower 
field  germination,  but  gives  a  greater  number  of  heads  per  row  and  a 
higher  yield. 
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Table  I. 


CEREAL 

AND   PUr-SE 

CROPS 


.    Seed 

Number 
of  samples 

„^,,J^^^n ;  Average  number     Grain  per  row 

Ipe^^ntT       °fl>^dsperrow            (grams) 

Frosted 

Unfrosted .    . 

32 
32 

75 

78 

1525 
1509 

1457 
1375 

These  figures  show  that,  though  the  seed  vaUie  of  grain  may  be  entirely 
destro3^ed  by  frost,  this  is  not  necessarily  the  ca.se,  and  that  it  is  wise  to 
have  all  such  seed  tested  befoie  discarding  it. 

A  set  of  experiments  was  also  made  to  test  the  germinating  capacity 
of  grain  at  different  periods  after  threshing.  The  results,  contained  in  Table 
II,  show  that  wheat,  oats  and  barley  have  a  low  germinating  capacity  im- 
mediately after  threshing,  but  that  this  capacity  increases  with  the  dura- 
tion of  the  period  after  threshing. 

Table  II. 


Number  of  tests 

Germination  i  week  after  thresh- 
ing  

Germination  i  month  after  thresh- 
ing   

Germination  2  months  after 
threshing 


Winter  wheat 


1915 


1916 


Spring  wheat 
rgie 


Oats 
1915 


Barley 
1915 


7 

53% 

79% 
96  % 


14 

8% 
66  % 
99  % 


12 

18  % 


.7  c  0/ 
75   ,0 


90  % 


5 
15  % 

88% 

96  % 


4 

66% 

86% 

95% 


At  the  end  of  the  bulletin  is  given  a  list  of  21  of  the  worst  weeds,  to- 
gether with  illustrations  and  a  short  description  of  the  seed  and  plant.  It 
includes  :   — 

Bull  thistle  (Carduus  lanceolatus)  ;  Quack  grass  (Agropyron  repens);  Pigweed  {Aramanthus 
retroflexiis)  ;  Green  foxtail  (Chaetochloa  viridis);  Feppergrass  {Lepidium  apetalum);  False  iiax 
{Camelina  sativa) ;  Fanweed  (Thlaspi  arvense)  ;  Wild  mustard  (Brassica  arvensis);  Dodder 
(Ciiscuta  spp.)  ;  Russian  thistle  (Salsola  pesHfer);  Lamb's-quarters  (Chenopodium  album), 
probably  the  most  common  weed  in  Montana  ;  Wild  oat  {Avena  fatua);  Wild  buckwheat  (Poly- 
gonum convolvulus),  a  gt^&t  nuisance  in  grain  fields;  Canada  thistle  {Carduus  arvensis),  very 
common  and  troublesome  ;  Curled  dock  [Rumex  crispus);  Shepherd's  purse  [Capsclla  bursa- 
pastoris);  Cow  cockle  {Vacoaria  vaccaria);  Gumweed  (Grindelia  squarrosa);  Sheep  sorre 
{Rumex  acctosella) ;  Wild  sunflower  {Helianthus  annus);  Marsh  elder  {Iva  xanthiifolia). 

640  -  Study  on  Two  Spring  Wheats :  "Aurora"  and  "Bledes  Allies".  — piedallj,  a. 

in  the  Comptcs  rendus  des  Seances  del' Academic  d' Agriculture  de  France,  Vol.  IV,  No  11, 
pp.  369-372.  Paris,  March  20,  1918. 

The  author  presents  the  results  of  his  chemical  and  technical  study  of 
the  two  spring  wheats  "  Aurora  "  and  "  ble  des  Allies  "  as  a  supplement  to 
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the  communication  made  by  M.  Jacques  de  Vilmorin  to  the  French 
Academy  of  Agriculture  on  December  5,  1917  (I). 

Aurora  wheat,  which  gives  the  very  high  yield  of  3212  lb.  per  acre,  can 
ripen  in  3  months  (May  i-July  31). 

The  "  ble  des  Allies  "  variety  was  sown  on  May  5  and  harvested  on 
September  5,  yielding  1342  lb.  per  acre.  It  can  be  sown  either  in  Autumn 
or  in  Spring,  up  to  April  15.  After  the  latter  date  it  is  rarely  sown. 

The  chemical  and  technical  tests  confirm  the  results  obtained  by 
growing  the  wheat. 

The  weight  per  bushel  is  high  :  65  Jb.  for  the  first  and  63  lb.  for  the 
second. 

The  flour  is  excellent,  with  a  good  gluten-content.  It  bakes  well, 
giving  normal  yield;  124%  in  long  fancy  loaves,  well  cooked  and 
ready  for  eating. 

These  two  new,  quick-growing  varieties  that  allow  of  late  sowing  have 
all  the  qualities  of  the  best  wheats. 

641  -  Marquis  Wheat.  —  1.  Carleton,  R.  B.  and  Allen,  C.  J.,  m  Farmers'  Bulletin  732, 
pp.  7-J-2  Pig.  Washington,  May  g,  1916.  —  II.  SCHRIbaltx,  in  Comptes  rendus  des  Seun.es 
del' Academic  d' A ■i,ri culture  de  France,  Vol.  IV,  No.  10,  pp.  351-354.  Paris,  March  13, 
19T8. 

I.  —  Marquis  wheat  is  a  hybrid  produced  by  Messrs.  A.  P.  Saunders 
and  C.  E.  Saunders  at  the  central  experimental  farm  of  Ottawa,  Canada. 
It  is  one  of  the  progeny  of  a  cross  made  about  1892  between  an  Indian 
wheat.  Hard  Red  Calcutta,  as  the  female  parent  and  Canadian  Red  Fife. 
The  different  forms  obtained  from  this  cross  were  separated  in  1903  at 
Ottawa,  and  one  of  them,  selected  between  1905  and  1907,  was  called  Mar- 
quis. On  account  of  its  good  milling  qualities,  this  wheat  was  sent  to 
Manitoba  in  1906  to  undergo  cultivation  tests.  Its  earliness  enabled  it  to 
resist  the  rust  that  so  ravaged  that  province  in  1907.  Soon  it  became  one 
of  the  chief  varieties  grown  in  Manitoba  and  Saskatchewan.  The  yields 
obtained  from  this  wheat  at  the  agricultural  experiment  stations  of  these 
provinces  for  the  8  years  1907  to  1914  were  from  13.  5  to  38  %  higher  than 
those  obtained  from  Red  Fife. 

Marquis  wheat  is  a  beardless  spring  wheat  with  hard  straw  and  chaff 
and  a  red,  hard  grain.  It  has  the  appearance  of  the  wheats  belonging  to 
the  Fife  group  of  the  northern  Great  Plains  States,  and  is  therefore  classified 
in  that  group.  It  is  an  early  variety  ripening  98  to  135  days  after  sowing, 
according  to  the  district  and  year  ;  its  average  growing  period  in  the  northern 
!  Great  Plains  is  115  days,  so  that  it  is  3  or  4  days  earlier  than  the  other  Fife 

varieties. 
^  Thanks  to  this  earliness  it  is  able  to  a  certain  extent  to  resist  scorhing 

^  in  dry  }ears,  rust  in  wet  years,  and  early  frosts  which,  in  this  northern  dis- 
trict, sometimes  overtake  wheat  at  the  period  of  ripening.  These  characters 
make  it  a  very  valuable  wheat  for  Canada.  As  the  season  favourable  to 
growth  increases  as  one  goes  further  south  in  the  United  vStates  earliness 
becomes  of  less  advantage. 


(i)  See  R.,  February  1918,  No.  157.  (Ed.) 
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Bxperiments  with  Marquis  wheat  have  been  carried  out  at  the  Ex- 
periment Stations  of  13  vStates,  from  Iowa  to  Minnesota  in  the  east  to  Ore- 
gon and  California  in  the  west.  In  this  vast  stretch  of  land  the  adaptation 
and  value  of  the  new  variety  vary  with  the  local  conditions.  This  part 
of  the  United  States  may  be  separated  into  four  divisions  according  to  the 
chief  conditions  of  the  districts  ;  i)  the  northern  Prairie  or  sub-humid 
zone,  2)  the  northern  Great  Plains  or  semi-arid  zone  ;  3)  the  western  Basin 
and  the  Coast  or  arid  zones,  4)  the  irrigated  districts  of  the  northern  Rocky 
Mountain  region  and  great  Basin  zone. 

A.  —  Value  in  the  sub-humid  zone.  —  Wherever  possible  winter 
wheat  should  be  grown.  Where  spring  wheat  can  be  grown  the  Marquis 
variety  may  be  recommended.  The  varieties  of  Fife,  Bluestem,  and  Pres- 
ton grown  should  not  be  hastily  discarded  ;  the  Marquis  should  be  compared 
with  these  spring  wheats  and  the  best  one  chosen. 

B.  —  Value  in  the  semi-arid  zone.  —  i)  The  winter  varieties  are 
best  wherever  they  can  be  grown  in  the  north  of  the  Great  Plains  districts  ; 

2)  durum  wheats  are  better  than  any  common  spring  wheats  in  this  zone  ; 

3)  Marquis  is  better  than  any  other  variety  of  common  spring  wheat  in  some 
parts  of  this  zone  and  equal  to  any  throughout  the  district.  Where  spring 
wheat  is  grown  and  durum  is  not-used  Marquis  is  a  safe  variety  to  cultivate. 

C.  —  Value  in  the  arid  zones.  —  The  dry  lands  of  the  vStates  west 
of  the  Rocky  Mountains  are  included  in  the  arid  zones.  Marquis  wheat 
is  not  to  be  recommended  for  this  district. 

D.  —  Value  in  the  irrigated  zones.  —  Marquis  wheat  has  not  yet 
been  largely  grown  in  the  irrigated  valleys  of  the  western  States.  According 
to  the  information  available  it  has  given  good  results  in  western  vSouth  Da- 
kota and  in  Montana.  In  Idaho  and  Nevada  the  soft  white  spring  wheats, 
such  as  Dicklow,  Defiance,  Palouse,  Bluestem  and  I,ittle  Club  all  out  yielded 
Marquis  under  irrigation. 

Milling  value.  —  Marquis  is  a  first  class  wheat  for  flour  making, 
being  at  least  equal  to  Fife  and  Bluestem  in  this  respect. 

II.  —  The  results  obtained  with  Manitoba  wheat  in  France  and  North 
Africa  have  exceeded  all  expectations  ;  it  has  proved  to  be  a  spring  wheat 
suitable  to  all  the  districts  of  France,  and  in  the  south  of  this  country,  in 
Algeria  and  Morocco  it  seems  capaWe  of  replacing  winter  wheat,  Marquis 
wheat  appears  to  have  all  the  good  qualities  of  this  wheat  without  its  defects. 

Marquis  wheat  was  studied  by  the  author  in  the  Paris  district,  at  Gri- ; 
gnon,  and  by  M.  Se;bastian  in  the  south  of  France,  in  the  Bouches-du-jj 
Rhone.  The  results  confirmed  those  of  M.  de  Vilmorin  (i).  —  Mar- 
quis wheat  proved  earlier  and  more  productive  than  Manitoba  wheat. 
In  M.  S:6bastian's  field  it  developed  in  107  days,  ripened  8  days  before 
■Manitoba  and  12  days  before  Red  Fife  (the  chief  variety  of  the  mixture 
of  wheats  forming  Manitoba).  It  yielded  0.030  lb  per  square  foot,  where- 
as the  two  other  varieties  barelj^  jaelded  0.024  lb.  per  square  foot. 


(i)  See  jf?,  Febraan'  1918,  No,  157.  {Ed.) 
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642  -  The  Origin,  Characteristics,  and  Quality  of  Humpback  Wheat.  —  Thomas,  i,evi  m. 

(Assistant  in  Charge  of  the  United  States  Grain  Standardization  lyaboratory  at  Fargo,  N. 
Dak.),  in  U.  S.  Department  of  Agriculture,  Bulletin  No.  478,  4  pp.  +  i  Plates.  Washington, 
D.  C,  December  30,  1916. 

Humpback  wheat  is  a  bearded  spring  wheat  characterized  by  a  velvet 
chaff.  It  is  being  grown  in  increasing  extent  in  Minnesota  and  to  a  limited 
extent  in  the  Dakotas.  This  wheat  has  found  favour  with  the  producers 
because  of  the  large  yields  claimed  for  it,  but  it  is  generally  discriminated 
against  by  the  grain  trade  because  of  its  alleged  inferior  milling  qualities. 

This  strain  of  wheat  is  said  to  be  the  result  of  a  field  selection  by  J.  P. 
Berglund,  a  farmer  living  near  Kensington,  Minn.,  who  about  18  years 
ago  found,  growing  in  a  field  of  Bluestem  wheat,  a  plant  distinguished 
from  the  rest  of  the  field  by  bearded  heads  and  a  more  vigorous  growth. 
The  seed  from  this  plant  was  planted  separately,  and  produced  a  strain 
of  wheat  known  as  Humpback,  which  wheat  was  first  distributed 
among  the  Kensingston  farmers  ii  or  12  years  ago.  It  was  originally 
called  Bearded  Bluestem,  a  name  given  to  it  by  Mr.  BERGI^und  because  it 
has  the  characteristic  velvety  chaff  of  Bluestem,  but  it  soon  earned  the  more 
popular  name  of  Humpback,  owing  to  the  peculiar  shape  of  the  kernels, 
the  dorsal  side  being  characterised  by  a  prominence  immediately  to  the  rear 
of  the  germ  and  a  curved  slope  toward  the  brush,  making  the  term  Hump- 
back quite  descriptive.  The  term  Marvel,  and  perhaps  other  names,  has 
been  applied  to  this  variety  by  distributors  of  the  seed.  This  wheat  should 
not  be  confused  with  the  so-called  Velvet  Chaff  wheats  of  the  Northwest, 
which  are  bearded  spring  wheats  of  the  Red  Fife  type  and  have  a 
smooth  chaff. 

Humpback  wheat  has  a  large  berry,  somewhat  soft  in  texture,  giving 
a  high  yield  of  flour.  The  weight  per  bushel  of  this  wheat  is  higher  than 
that  of  Bluestem  wheat. 

The  flour  from  the  samples  of  Humpback  wheat  was  lower  in  baking 
strength  and  general  quality  than  the  flour  from  the  other  spring  wheats 
which  were  tested. 

Milling  and  baking  tests  of  Humpback  wheats  gave  the  following  average 
results  :  —  yield  of  straight  flour,  71.2  per  cent ;  volume  of  loaf  per  340  gm. 
of  flour,  2145  cc. ;  absorption  (water  used  per  100  gm.  of  flour).  49.8; 
colour  of  crumb  (score),  95.1 ;  crude  protein  (N  X  5.7) :  in  flour,  13.76  %; 
in  wheat,  14.35  %, 

643  -  Plants  Yielding  Tannin,  in  India.  —  See  No.  699  of  this  Review. 

644  -  Venezuelan  Production  of  Balata. —  Brett,  H.,  in  Commerce  Reports,  No.  272, 
pp.  698-699.  Wasliington,  D.  C,  1917. 

Balata,  a  gum  similar  to  gutta-percha,  is  largely  used  in  the  manu- 
facture of  belting.  It  is  obtained  from  the  sap  of  Mimusops  qlobosa  Gartn., 
a  tiee  reaching  100  feet  or  more  in  height,  which  is  wideh^  distributed  over 
eastern  Venezuela  and  the  Guianas.  The  latex  is  secreted  between  the 
bark  and  the  wood  of  the  tree  ;  it  contains  nearly  equal  proportions  of 
resin  and  gutta,  the  latter  being  identical  with  true  gutta-percha. 
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The  word  "  balata  "  is  of  Carit  origin  and  is  used  by  the  natives  of 
British,  Dutch,  and  French  Guiana  as  well  as  bv  those  of  Venezuela,  but 
it  is  applied  solely  to  the  gum,  the  tree  being  known  as  the  "purguo  ". 
On  the  coast  between  Puerto  Cabello  and  Cape  Codera  the  tree  is  called  the 
"  nisperillo  ". 

The  commercial  exploitation  of  this  tree  in  Venezuela  began  near 
Maturin,  where  by  1894  it  had  already  been  exterminated.  Sap  collecting 
was  then  begun  near  San  Felix  in  the  State  of  Bolivar  and,  as  the  tree  became 
scarcer,  the  area  of  operations  was  extended  eastward  to  the  boundary  of 
British  Guiana  and  southward  along  the  Orinoco  and  its  tributaries  to  all 
accessible  regions.  In  Venezuela  the  custom  is  to  cut  down  the  trees  in 
order  to  obtain  the  sap,  and  the  industry  has  thus  been  progressively 
destroying  itself.  A  governmental  commission  estimates  that  in  the  last 
10  years  alone  the  10  000  collectors  have  destroyed  36  000  000  "  purguo  " 
trees  and  that  the  direct  loss  to  the  nation  from  this  cause  amounts  to 
more  than  half  a  billion  dollars.  In  spite  of  the  fact  that  in  British  and 
Dutch  Guiana  felling  is  prohibited  and  that  regular  production  of  latex  is 
obtained  by  tappings  that  do  not  kill  the  trees,  the  merchants  of  Ciudad 
Bolivar  have  opposed  any  governmental  prohibition  of  the  cutting  down 
of  trees,  arguing  that  in  whatever  manner  .the  tree  is  cut  it  will  die  and 
that  there  is  no  better  method  of  obtaining  the  latex  than  felling. 

The  "  purguo  "  is  of  slow  growth,  the  period  required  for  a  tree  to 
reach  the  productive  stage  being  more  than  10  years  and  full  development 
not  being  attained  for  30  years  or  more.  The  fruits,  being  agreeable  in 
taste,  are  nearly  all  eaten  by  wild  animals,  so  that  natural  reproduction  is 
slow.  The  trees  usually  grow  at  the  foot  of  hills  where  the  soil  is  fertile 
and  moist  but  not  waterlogged,  always  scattered  among  other  species  and 
never  densely.  Land  on  which  there  are  16  purguos  to  the  acre  is 
considered  rich. 

The  balata  harvest  begins  in  May  and  ends  in  August,  but  in  years  of 
continuous  rains  work  may  be  carried  on  at  all  times  except  when  the  tree 
is  in  flower,  the  sap  being  then  so  poor  as  not  to  be  worth  gathering.  The 
collector  leaves  his  camp  at  5  a.  m.,  fells  the  first  tree  he  finds,  and  makes 
four  cuts  on  each  side  of  the  fallen  trunk,  to  each  of  which  he  attaches  a  tin 
receptable  to  catch  the  flow  of  latex.  Having  worked  two  trees  he  returns 
to  his  camp  about  noon  carrying  the  product  of  his  toil  in  a  bag  waterproofed 
with  the  same  sap.  The  contents  of  the  bag  are  emptied  into  a  large  recep- 
tacle. On  Saturday  all  t^e  collection  of  the  entire  week  is  coagulated  by 
cooking,  and  afterwards  the- gum  is  pressed  in  wooden  moulds  into  slabs 
weighing  from  50  to  100  lb. 

Under  present  methods  the  average  production  per  tree  is  3  gallons  of 
latex,  producing  18  lb.  of  balata  worth  from  15  to  40  cents  a  pound.  By 
tapping  properly  it  is  estimated  that  each  tree  would  produce  latex  worth 
$  2  each  year  for  30  years  or  more. 

For  a  number  of  years  balata,  ranking  immediately  after  coffee  and  co- 
coa, was  third  in  importance  among  Venezuelan  exports.     The  amount 
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and  value  of  the  shipments  (stated  in  metric  tons  of  2  204.6  pounds  and  in 
American  currency)  from  iqo5  to  1916  were:  — 

Year  Tons  $  Year  Tons  $ 


1905  ....  I  461  755400  1911    ....  2222  2449070 

1906  . 
1907 


1280  863830  1 912    ...    .           1698  1767260 

1545  1128595  1913    ....          2219  2032870 

1908    ....          I  465  I  149  600  1914    ....             894  698  625 

•   1909    ....          1650  1283575  1915*      •    •    •          I  o6g  789.325 

1910    ....          1903  2193800  igi  6*  (six  months)    287  ^29215 

(*j  According    to    Documentary    Leaflets  of  the   Inter  national^  Institute  of   Agriculture, 
April  1918,  the  exports  for  1Q15  and  i9i6were  1027  and  623  metric  tons  respectively  (Ed.) 

The  war  has  caused  great  changes  in  the  course  of  the  trade  in  Vene- 
zuelan balata.  During  1913  Germany  led  among  the  buyers  of  the  gum  on 
the  Ciudad  Bolivar  market,  France  ranked  second,  the  United  States  third, 
and  Great  Britain  fourth.  In  1914  the  United  States  rose  to  first  place, 
followed  by  France,  Germany  and  Great  Britain  in  the  order  named.  In 
1915  Great  Britain  occupied  first  place,  the  United  States  was  second,  and 
France  was  a  poor  third,  Germany  disappearing  from  the  list.  In  January- 
June,  1916,  Great  Britain  and  the  United  States  again  ranked  first  and 
second,  respectively  and  France  and  Germany  were  both  missing  from 
the  list. 

In  1906  the  price  of  balata  in  Ciudad  Bolivar  reached  the  then  high 
mark  of  35  cents  a  lb. ;  the  average  price  is  between  14  and  21  cents.  The  best 
price  in  1915  was  23.7  cents,  but  the  latest  official  tariff  of  exportable  pro- 
ducts issued  by  the  Ciudad  Bolivar  custom  house  fixed  the  official  valuation 
of  balata  at  5  bolivares  per  kilo,  or  43.8  cents  per  lb. 

645  -  The  Nature  of  the  Soil  and  Manuring  as  Factors  Determining  the  Tendency       sugar  crops 
of  Beets  to  Bolt  (Set  Seed)  the  First  Year  ( i).  —  Munerati,  o.  and  zapparoli,  t.  v.. 

in  Le  Stazioni  sperimentali  agrarie  italiane,  Vol.  1,1,  Pt.   1-2,  pp.  24-40  +  2   Diagrams  -f- 
2  PI.  Modena,  1918  {Authors'  summary). 

The  observations  and  researches  of  various  experimenters  (Prasko- 
WETz,  Herzog,  Hoi.rrung,  Deutsch,  Montemartini)  had  already  shown 
that  the  tendency  of  the  beet  to  become  annual  is  favoured  by  special  ex- 
ternal conditions,  particularly  by  heavy  applications  of  manures,  especially 
organic  ones,  but  no  information  was  available  derived  from  careful  and 
systematic  work.  At  the  R.  Stallone  Sperimentale  di  Bieticoltura  (Royal 
Beet-growing  Station)  the  authors,  after  some  preliminary  work  carried  out 
between  1912-1914  (which  shows  that  the  phenomenon  of  "bolting  "  is 
certainly  favoured  by  external  conditions  which  place  the  plants  in  a  con- 
dition to  benefit  from  a  copious  supply  of  food  material),  started  more 
rigorous  and  far-reaching  experiments  in  191 6,  both  in  the  field  and  in  boxes 
(Dehe:rain  type),  by  varying  the  kind  of  soil  and  using,  as  well  as  various 
fertilisers,  exaggerated  quantities  of  farmyard  manure,  in  order  to  repro- 
duce the  case,  fairly  common  in  practice,  of  badly  spread  farmyard  manure 
or  of  heaps  washed  for  a  long  period  by  the  rain. 


(i)  See  also  R.,  May  1917,  No.  427.     (Ed.) 
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Sowing  was  carried  out  about  a  month  before  the  usual  time  when  the 
stoppages  of  growth  take  place  that  more  or  less  usually  cause  the  beet  to  bolt. 
Germination  took  place  simultaneously  in  both  manured  plots  and  boxes 
and  in  those  that  received  no  fertiliser,  but  in  the  former,  growth  was  natu- 
rally much  better.    Below  are  given  the  percentages  of  plants  obtained :  — 


Percentages  of  annual  plants 

Without 
manuring 

With  manure 

^ 

Complete 
mineral 

Organic 

Complete 

organic 

and  mineral 

Plots  of  medium  soil  (naturally  fertile).   .    . 
Boxes  witli  sandv  soil 

23 

12 

II-I5 

28-34 

50 

15 
24 

41 

51 
25 

48 

44 

55 

29 
40 

41 

Boxes  with  medium  soil  (naturally  fertile  . 
Boxes  with  organic  soil  (peaty) 

Conclusions  : —  i)  It  is  clearly  shown  that  the  nature  of  the  soil  and 
manuring  influences  the  bolting  of  beets. 

2)  The  soil  has  an  influence  all  the  more  as  its  fertilit}^  and  richness  in 
organic  matter  are  greater. 

3)  The  manuring,  whether  chemical  or  chemical  plus  organic,  caused 
a  considerable  increase  in  the  percentage  of  annual  plants. 

'  4)  With  the  same  seed  sown  at  the  same  time,  the  extremes  in  the 
number  of  plants  that  bolted  varied  from  1-2  %  in  sandy,  unmanured  soil, 
to  55  %  in  fertile,  heavily-manured  soil. 

5)  It  is  impossible  to  say  whether  the  increase  in  soil  temperature 
caused  by  a  heavy  dressing  of  farmyard  manure,  independently  of  the  food 
material  it  contains,  has  any  influence ;  in  any  case,  the  number  of  plants  that 
set  seed  was  considerable  even  in  those  plots  and  boxes  that  had  only  re- 
ceived a  dressing  of  mineral  manure. 

6)  It  cannot  be  stated  whether  the  organic,  chemical,  or  mixed  ma- 
nuring causes  an  increase  in  the  number  of  annual  plants  on  account  of  the 
finer  growth  of  the  plants  in  the  beginning,  as  the  same  tendency  was 
shown  even  by  weakly  plants. 

7)  These  observations  confirin  the  necessity  of  considering  Beta 
vulgaris  as  a  facultative  biennial  and  annual  form  (De  Vries)  .  It  appears 
inexact  to  consider  the  setting  of  seed  by  the  beet  dtiring  the  first  year  as 
a  phenomenon  of  atavism. 

646  -  Experimonts  on  the  Cultivation  of  Sugar  Beet  in  Sicily—  borzi,  a.,  in  BoUettino 

di  Studi  ed  Informazioni  del  R.  Giardino  coloniale  di  Palermo,  Vol.  IV,  Pt.  1-2,  pp.  10-26. 

Palermo,  191 7. 

Sugar  beets  were  first  grown  experimentally  over  i  IQ5  square  yards  of 
the  Colonial  Garden,  and  then  by  farmers  who  were  supplied  with  seed  from 
the  Garden.  The  following  varieties  were  tested  :  —  Rich  French  white  su- 
gar variety  (Fouquier  d'Herouel) ;  improved  white  sugar,  original  selec- 
tion A. ;  improved  white  sugar,  original  selection  B ;  Klein-Wanzleben,    Sow- 
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ing  was  carried  out  in  mid- January,  and  harvesting  at  the  end  of  June. 
At  the  Colonial  Garden  a  harvest  equal  to  14.33  tons  per  acre  was  obtained. 
The  average  percentage  of  sugar  was  12.7,  with  a  minimum  of  11.45  and  a 
tnaximum  of  14.10.  Taken  as  a  whole  the  results  showed  that  conditions 
favourable  to  growth  may  be  obtained  if  the  date  of  sowing  is  advanced 
by  about  3  months  so  that  the  critical  period  during  which  the  crop  demands 
the  maximum  amount  of  water  includes  a  good  part  of  the  winter  and  spring, 
and  the  vegetative  period  continues  till  the  beginning  of  summer,  when  heat 
has  an  accelerating  influence.  By  this  means  the  economic  utilisation  of 
beet  is  rendered  possible  in  Sicily  as  a  rotation  crop  where  cereals  are  grown. 

647  -  Varieties  of  Strawberry  (i)  and  Their  Culture  in  Indiana,  U.  S.  A.  —  oskamp     horticulture 

J.,  mader  the  directioji  of  Woodbctry,  C.  G.,  in  Purdue  University  AgricuAural  Experiment 

Station,  Vol.  XX,  Bulletin  No.  200,  pp.  16  +  14  Fig.,  Indiana,  July,  1917. 
Using  as  basis  the  observations  made  on  the  trials  carried  out  at  the 
I^afayette  Agricultural  Experiment  Station  (Indiana),  32  comparatively 
new  varieties  of  strawberry  are  described,  brief  mention  being  made  of  16 
which,  amongst  those  previously  described  [Bulletin  No.  154,  Purdue  Uni- 
versity Agricultural  Experiment  Station),  are  most  popular  in  Indiana.  The 
list  indicates  the  self-fertile  flowers  and  the  pistillate  or  imperfect  blossoms. 
In  planting  pistillate  sorts,  a  staminate  flower  should  be  set  every  four  rows 
to  ensure  proper  pollination.  Forty-two  of  the  varieties  aie  midseason  ; 
6  (Americus;  Dewdrop  ;  Pan  American  ;  Progressive  ;  Superb ;  Productive) 
are  autumnal ;  among  them  only  the  last  one  requires  cross  fertilisation  ; 
of  the  mid-season  varieties,  33  (Baldwin's  Pride  ;  Baltimore  ;  Barrymore  ; 
Chesapeake  ;  Class  A  ;  Early  Jersey  Giant ;  Early  Market ;  Early  Ozack  ; 
Evening  Star  ;  Fuller ;  Gandy  ;  Grand  Marie  ;  Helen  Davis ;  Hub ;  Indiana  ; 
Joe  Johnson  ;  I^ate  Jersey  Giant ;  I^ea  ;  Manhattan  ;  Missionary ;  Ohio 
Boy  ;  Orem  ;  Pearl ;  Posey  ;  Rewastico  ;  Senator  Dunlap  ;  Sons  Proli- 
fic ;  St.  lyouis  ;  Twilley  ;  Warren ;  William  Bell ;  Winner)  are  self -fertile 
and  9  (Anna  ;  Bauer  ;  Class  B  ;  Columbia  ;  Haverland  ;  Knaub  No.  i  ; 
Knaub  No.  6 ;  Sample;  Warfield)  require  cross  fertilisation. 

For  each  of  the  32  comparatively  new  varieties,  the  name  of  the^person 
or  firm  supplying  the  original  plants  is  given. 

648  -  Varieties'  and  Cultivation  of  Raspberries,  Blackberries,  Gooseberries  and  Cur- 
rants in  Indiana,  U.  S.  A.  —    Oskamp,  J.,  vmder   the  direction  of   Woodbury  C.  G. 
I.  Varieties  of  blackberries  and  raspberries  with  notes  on  their  care,  Purdue  University,  Agri- 
cultural Experiment  Station,  Bulletin  No.  201,  Vol.    XX,    pp.  12  -|- 6  Figs.   I,afayette 
Ind.,  August,  1917.  —  II  Gooseberries  and  currants,  Ibid.,  Bulletin  No.  207,   Vol,  XX,' 
pp.  II   -|-  10  Figs.  lyafayette,  August,  1917. 

The  author,  taking  as  basis  observations  made  during  five  years'  experi- 
mental work  at  the  Agricultural  Station  of  Purdue  University,  I^afayefte, 
describes  24  varieties  of  blackberries,  the  best  of  which  are  Agawam,  Ancient 
Briton,  Eldorado,  Stones  Hardy,  Taylor;  9  varieties  of  black  raspberries, 


(i)  As  regards  strawberry  selection    and  variety  tests  see  R.  1916,  Nos.    408  and  748  ; 
R.  1917,  Nos.  18,   322  and  637.  (Ed.) 
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among  which  may  be  recommended  Cumberland,  Kansas,  New  Stone  Fort, 
Plum  Farmer  ;  15  varieties  of  red  raspberries,  the  best  of  which  are  Cuth- 
bert.  Early  King  (King),  Loudon  ;  17  varieties  of  gooseberries,  specially 
recommending  Downing,  Houghton,  Josselyn  (American  Red  Jacket),  Ore- 
gon Champion,  Pearl  ;  14  varieties  of  currants,  with  special  mention  of  North 
Star,  Red  Cross,  Red  Dutch,  Wilder. 

For  each  plant  is  given  a  short  note  on  the  method  of  cultivation  and 
pruning,  its  enemies,  diseases  and  methods  of  controlling  them. 

FRUIT  649  -  The  Common  Honey  Bee  as  an  Agent  in  Plum  Pollination.—  hendrickson,  a.  h., 

GROWING  in  the   College  of  Agriculture,  Agricultural  Experiment  Station,   University  of  California, 

Bulletin  No.  274,  pp.  127-232,  2  Figs.  Berkeley',  December,  1916. 

The  experiments  described,  carried  out  in  the  Santa  Clara  Valley, 
forms  part  of  a  series  undertaken  to  determine  why,  under  certain  condi- 
tions, some  plums  bear  abundant  crops  and  under  other  conditions  bear 
light  crops  or  none  at  all. 

In  a  large  orchard  two  pairs  of  adjacent  French  and  Imperial  plum 
trees,  as  nearly  as  possible  of  the  same  age  and  size,  were  enclosed  in  a  tent 
of  white  mosquito  net,  so  as  to  exclude  all  insects.  In  every  other  way  the 
trees  were  under  the  same  conditions  as  the  other  trees  in  the  orchard.     The 
•  tents  were  put  up  before  any  of  the  blossoms  opened,  and  taken  down  when 

there  was  no  longer  any  danger  of  outside  pollination.  As  soon  as  25  ^ 
of  the  blossoms  had  opened  a  hive  of  bees  was  placed  under  one  tent,  and 
kept  there  throughout  the  blossoming  period  (about  5  da3^s.)  The  bees 
seemed  to  prefer  the  flowers  of  the  French  plum  to  those  of  the  Imperial 
plum.     The  results  are  give  in  the  following  table. 


Trees 

No.  of  blossoms       No.  of  fruits 

counted.                  matured. 
April  II,  1916       August  i,  1916 

Percentage 

French  plum  under  tent  with  bees   .... 
French  plum  under   tent  from   which   bees 

were  excluded 

French  plums,  averao^e  orchard  set   .... 
Imperial  plum  unler  tent  with  bees    .    .    . 
Imperial  plum  under  tent  from  which  bees 

were  excluded 

Imperial  plum,  average  orchard  set.       .    • 

I  069 

I  058 
9991 
I  060 

1  050 

2  180 

193 

II 

359       • 
18 

0 
157 

18.05 

1.94 

3.59 
1.89 

0 

7.20 

It  is  seen  that  the  French  plum  under  the  tent  with  the  bees  set  a  much 
higher  percentage  of  fruit  than  the  other  trees.  The  light  crop  obtained 
from  the  Imperial  plum  under  the  tent  with  the  bees  is  unaccounted  for, 
and  it  is  intended  to  carry  out  further  experiments  to  determine  the  cause. 

The  results  show  the  honey  bee  to  be  one  of  the  most  important  fac- 
tors in  carrying  pollen  from  one  tree  to  another.  The  most  satisfactory 
method  of  introducing  bees  into  orchards  has  not  yet  been  decided,  btit  it 
seems  as  if  the  best  results  would  be  obtained  by  placing  about  one  hive  to 
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the  acre  during  the  blossoming  period,  after  which  the  hives  could   be 
I  removed. 

650  -  The  Selection  and  Acclimatisation  of  Fruit  Trees  in  Alaska,  U.  S.  A.  —  See 

No.    638  of  this  Review. 

651  -  Grafting  Stock  in  Sicily:  the  Experimental  and  Demonstration  Vineyards      vine  growing 
Attached  to  the  Royal  Nursery  of  American  Vines  at  Marsala.  —  Paulsen,  f.  and 

Maggioni,  N.  in  Relazione  siilV andamcnto  del  R.  Vivaio  di  Viti  Americane  di  Palermo, 
pp.  42+5  Tables  +  i  IVIap.  Palermo,  1916.  Abstract  in  Le  Pro^res  agricole  et  viicole, 
Year  XXXIV,  No.  48,  pp.  537-454.  MontpelUer,  December  2,  1917. 
The  authors  give  the  results  of  observations  on  grafting  stock  made  by 
them  in  Sicily  from  1907  to  1912.  The  hybrids  obtained  in  the  Palermo 
nursery  were  kept  under  observation  for  some  time  in  the  IvUparello  vine- 
yard for  parent  plants  and  in  the  Rocazzo  experimental  vineyard,  in  deep, 
rather  heavy  loam,  free  from  lime,  and  much  infected  by  phylloxera. 
The  hybrids  which  showed  the  best  qualities  were  propagated  and  trans- 
ferred to  the  experimental  vineyards  of  the  Marsala  district  (Vineyard  of 
Casa  Bianca,  Spagnola,  and  Misilla)  in  order  to  study  their  resistance  to 
Ume  and  droughL,  their  affinity  for  the  various  local  stocks,  some  of  which 
are  the  same  as  those  of  the  province  of  Palermo,  and  their  productivity  as 
compared  with  that  of  these  stocks.  The  authors'  observations  are  rot 
bnly  of  interest  to  vine-growers  in  vSicily,  but  also  to  those  in  Algeria  and 
hot  countries. 

The  resistance  to  chlorosis  of  the  stock  imported  from  PVance  into  Sicily 
s  greater  there  than  in  their  native  country  or  Upper  Italy.  This  is  due 
:o  the  very  different  climatic  conditions,  and  chiefly  to  the  difference  in  the 
listribution  of  rain  in  the  southern  and  northern  countries.  In  the  north- 
ern countries  rain  usually  falls  during  the  period  of  vegetative  growth, 
?vhereas  in  Sicily  it  falls  during  the  winter  rest,  so  that  much  less  calcium 
carbonate  is  absorbed.  Tolerance  to  this  substance  may  also  vary  very 
greatly,  by  20,30  or  '40  %.  This  influence  of  climate  and  the  seasons  is 
;till  more  emphasised  by  the  fact  that  rain  water,  unlike  telluric  water,  al- 
vays  contains  some  carbonic  acid  which  acts  as  a  solvent  on  the  calcium  * 

:arbonate,  thus  greatly  facilitating  its  absorption,  and  consequently,  in- 
Teasing  its  harmfulness. 

According  to  the  authors  the  high  resistance  of  .son^e  vines  to  chlorosis 
iepends  on  a  selective  faculty  possessed  within  certain  limits  by  the 
ibsorbing  roots,  which  special  environmental  conditions,  such  as  those 
nentioned  above,  can  only  decrease  or  increase. 

Resistance  to  chlorosis  is  usually  less  in  American  vines  than  in  native 
ines  and  their  hybrids,  and  depends  on  the  extent  of  the  secretion  of  acid 
ubstances  ;  those  species  and  varieties  with  most  acidity  in  the  roots  are 
ast  resistent  to  chlorosis  and  vice  versa. 

Moreover,  this  character  is  connected  with  the  presence  in  the  soil 
f  certain  substances  such  as  iron  and,  it  would  appear,  magnesia,  which 
eutralise  the  injurious  action  of  the  calcium  carbonate  and  are  necessary 
0  the  formation  of  chlorophyll. 
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As  regards  adaptation,  the  authors  noticed  that  certain  Franco-Ameri- 
can hybrids  (Aranion  X  Rupestris  G.  No.  I,  and  Mourvedre  X  Rupestris 
1202)  were  subjected  by  the  changes  in  environment  to  marked  variations 
from  the  characters  observed  in  France.  Especially  have  the}'  shown  a 
rather  low  resistance  to  drought,  by  reason  of  a  climate  much  warmer  than 
that  of  their  native  country,  particularly  when  grafted  on  plants  such  as  Cata- 
rotto,  Catanese,  etc. ,  which  are  not  very  drought  resistant.  They,  therefore, 
require  moist,  deep,  fertile,  not  over  heavy  soils,  otherwise  there  is  danger 
of  their  fading  or  dying  after  a  few  years. 

These  conditions  are  particularly  indispensable  to  Aramon  X  Rupes- 
tris G.  No.  I,  the  more  so  because  it  is  a  very  productive  stock. 

Berlandieri  R.  Nos.  i  and  2,  and  their  hybrids  420  A,  157-11,  34. B.  M., 
17-37,319  A.,  301  A.,  301 B.  and  41  B.usually  do  very  well  whether  grafted  or 
ungrafted,  and  are  very  tolerant  to  lime,  even  when  it  is  present  in  a  very 
assimilable  form,  as  in  the  Spagnola  experiment  field,  more  especially  so 
considering  the  wetness  of  the  soil.  Those  which  proved  most  resistant  to 
drought  under  the  conditions  considered  were  Berlandieri  Nos.  I  and  2, 
157-11,  34  E.  M.,  301  A.  and  B.  and  41  B.  Nos.  420  A.,  17-37  and  219  A. 
showed  weak  growth,  especially  when  grafted  on  Cataratto,  whether  in 
the  Casa  Bianca  experiment  field,  in  calcareous  sandy  loam,  ferruginous, 
light,  stony,  shallow,  but  with  a  permeable  sub-soil,  in  the  demonstration 
vineyard  of  Casa  Bianca,  or  that  of  Misilla,  in  soil  not  very  different. 

The  most  productive  stock  are,  in  decreasing  order,  Aranion  X  Ru- 
pestris G.  No.  I,  Berlandieri  R,  Nos,  i  and  2,  34  E.  M.  and  41  B.  Those  which 
showed  greatest  uniformitj^  in  this  respect  were  Berlandieri  Nos.  i  and  2, 
41  B,  34  E.  M.,  and  157-11^  Production  with  the  different  stocks  was  usually 
more  uniform  in  dry  than  in  wet  years. 

•The  affinity  of  all  these  stocks  for  the  native  vines  usually  proved  ex- 
cellent. Only  in  rare  cases  did  the  plants  die  through  lack  of  affinity,  as 
happened  with  Mourvedre  X  Rupestris  and  420  A.  grafted  with  Catanese 
in  the  Casa  Bianca  experiment  field,  but  everywhere  else  its  condition  was 
normal. 

MSw\\Xy  does  not  depend  only  on  the  nature  of  the  stock  and  the  scion, 
or  on  their  specific  differences,  but  also  on  their  individual  differences  and 
the  functions  they  are  called  upon  to  fulfill  as  stock  or  scion. 

To  counteract  fading  due  to  lack  of  afiinity  it  suffices  to  use  a  stock 
which  is  a  good  Conductor  and  has  strong  tap  roots.  This  removes,  or 
at  least  greatly  decreases  the  obstacle  arising  from  pressure  at  the  point 
of  grafting,  which  if  not  the  actual  cause  of  the  phenomenon,  hinders  at  any 
rate  the  material  exchange  and  the  circulation  of  sap  between  the  stock 
and  the  scion.  As  a  rule  it  is  best  to  use  stock  the  functional  capacities  of 
which  are  superior  to  those  of  the  scion,  or  to  use  as  scion  a  native  variety 
with  limited  requirements,  the  development  and  production  of  which  are 
not  excessive  (e.  g.  Grille),  so  that  even  if  the  symptoms  characteristic  of  | 
want  of  afiinity  do  not  disappear  completely,  they  at  least  become  much  less  | 
serious  and  frequent  than  is  usually  the  case. 
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There  are  marked  differences  in  development  and  production  according 
to  the  native  varieties  grafted. 

Aramon  X  Rupestris  G.  No.  i,  for  example,  is  killed  by  serious  phyl- 
loxera lesions  when  grafted  with  Cataratto,  but  continues  in  very  good  con- 
dition with  Pignatello,  Damaschino,  Grillo  and  Grecanico,  in  the  same  soil. 
This  fact  had  been  remarked  previously  and  was  confirmed  at  Misilla  and 
Casa  Bianca.  Aramon  X  Rupestris  G.  No.  g,  however,  shows  no  sign  of 
fading  under  identical  soil  conditions,  and  is  in  an  excellent  state  of  vegeta- 
tion in  the  experimental  vineyards.  The  same  may  be  said  of  No.  2,  and 
these  two  stock  may  be  compared  with  Rupestris  du  IvOt.. 

Very  serious  wilting  due  to  bramble-leaf  disease  occurred  in  the  vSpagnola 
vineyard  on  plants  of  Aramon  X  Rupestris  grafted  with  Pignatello  (a  va- 
riety very  subject  to  the  disease),  and  on  those  of  Mourvedre  X  Rupestris 
grafted  on  to  Catanese  (also  very  subject)  from  the  first  year  after  planting. 
The  cuttings,  however,  came  from  a  suspected  locality.  Only  material 
known  to  be  free  from  disease  should  be  used. 

One  of  the  most  brilliant  results  of  grafting  is  that  it  has  made  tt  pos- 
sible to  grow  outside  their  zone  of  adaptation  certain  vines  which  in  the  past  re- 
quired special  conditions.  Thus,  Catanese,  which  ungrafted  only  does  well  in 
moist  deep  soils,  when  grafted  with  vSicilian-American  hybrids  of  the 
Casa  Bianca  vineyards,  proved  strong  and  productive,  even  in  dry,  stony 
shallow  soil. 

The  growth  and  yield  of  Zibibbo  and  Pignatello  in  the  Misilla  and  Casa 
Bianca  vineyards  are  very  different  from  when  they  were  ungrafted  under 
similar  conditions. 

Mourvedre  X  Rupestris,  which  in  its  natural  state  suffers  much  from 
drought,  grafted  with  Grillo  has  a  very  fine  vegetation,  even  in  the  dry  soil 
of  the  Casa  Bianca  experiment  field. 

Finally,  the  really  exceptional  fertility  of  certain  scions  which  have 
attained  a  productivity  hitherto  unknown  in  these  soils  must  be  noted. 
Among  these  should  be  mentioned  Damaschino  on  Aramon  X  Rupestris 
G.  No.  I  in  the  Casa  Bianca  and  Misilla  vineyards,  Cataratto  and  Grillo  on 
Berlandieri  X  Ress  Nos.  I  and  2,  in  the  Misilla  and  Spagnola  vineyards, 
Periconne,  Catanese  and  Grillo  on  157-11  and  34  E.  M.,  in  the  Misilla  and 
Spagnola  vineyards,  and  Cataratto,  Pignatello  and  Grillo  on  41  B.  in  the 
Casa  Bianca  and  vSpagnola  vineyards. 

This  leads  to  other,  more  important  considerations.  It  is  known  that 
in  dry  soils  vines  are  very  subject  to  great  irregularities  in  yield  because  they 
respond  more  to  the  atmospheric  variations  of  different  years.  In  the  case 
of  well-chosen  American  vines,  however,  this  occurs  more  rarely  and  to  a 
slighter  degree,  because  certain  stock  counteract  the  failings  of  the  soil  so 
as  to  make  it  comparable  to  moist  soils  of  similar  composition.  It  is,  there- 
fore, a  great  advantage  of  grafting  and  the  new  methods  of  vine  cultiva- 
tion that  they  have  removed,  at  least  to  a  great  extent,  the  dangers  arising 
from  a  crisis  due  to  an  excess  or  a  failure  in  yield. 

The  system  which  has  given  the  best  results  is  that  of  cleft  grafting, 
on  account  of  the  greater  uniformity  of  development  and  the  higher  5deld 
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(as  average  per  stock  and  per  surface  unit)  obtained.  This  is  very  marked 
when  comparison  is  made  between  two  demonstration  vines  at  Casa  Bianca, 
one  of  which  had  been  cleft -grafted,  and  the  other  grafted  in  the  vineyard. 
The  same  result  is  observed  in  the  experiment  field  at  Spagnola,  where  the 
rows  planted  with  cleft -grafts  were  much  more  uniform  and  productive, 
and,  in  some  cases  (31  B.  and  Berlandieri  Ress.  No.  2)  earlier,  than  those 
which  were  grafted  in  the  vineyard. 

English  grafting  in  the  vineyard  is,  moreover,  insufficient  to  obtain 
uniform  and  regular  rows  without  gaps.  This  makes  it  necessary  to  adopt 
other  auxiliary  systems  of  grafting,  such  as  the  English  herbaceous  graft 
and  the'flute  graft,  with  which  good  results  may  be  obtained  by  grafting 
in  the  vineyard,  results  which  in  many  cases  are  not  inferior  to  those  ob- 
tained by  cleft -grafting. 

Among  the  hybrids  obtained  in  Sicily  and  planted  in  the  experimental 
vineyard  of  Casa  Bianca,  there  are  some  which  are  really  remarkable  and 
well  worth  propagating,  by  reason  of  their  vigour,  their  resistance  to  drought 
and  lime,  their  affinit}''  to  the  French  vines,  and  their  yield.  Tests  have 
shown  the  most  satisfactory  to  be  Paulsen  Nos.  473,  509,  779,  1043,  1064, 
1077,  1103,  1119,  1120,  1254,  1321,  I323>  1362,  1381,  1437,  1447,  1548, 
1583,  1837,  1901,1902,  and  Ruggeri  Nos.  48,  70,  yy,  no,  128,  140,  143,  152, 
162,  180,  198, 252, 253, 298,  300.  _  ♦ 

The  greatest  afiinity  was  found  among  the  Paulsen  hybrids,  Sicilian- 
American  or  ^/^  American,  all  of  which  are  excellent  from  this  point  of  view, 
with  the  exception  of  a  few  in  which  the  authors  noted  cases  of  "  foUetage  " 
(apoplexy). 

The  Ruggeri  hybrids,  nearly  all  Americo- Americans  have  not,  as  a 
rule,  given  good  results  with  Catanese,  a  plant  already  known  for  its  slight 
affinity  for  x\merican  vines  and  their  hybrids.  This  seems  to  support  the 
hypothesis  that  Vinifera  hybrids  have  a  greater  affinity  for  French  vines 
than  pure  American  ones. 

On  the  other  hand  there  are  among  the  old "  Franco-American  stock 
many  examples  which  prove  the  contrary.  Thus  Mourvedre  X  Rupestris 
1202,  Colombeau  X  Rupestris  (Camay  Couderc),  Bourrisqou  X  Rupestiis, 
Aramon  X  Rupestris  G.  No.  2  and  No.  9,  to  mention  only  the  principal  ones, 
and  a  large  number  of  direct  hybrid  bearers,  have  often  shown  a  lesser 
affinity  for  French  vines  than  many  Americo-Americans.  Also  Grimaldi  188 
(Calabrese  X  Rupestris),  when  grafted  with  Catanese,  dies  in  the  third  or 
fourth  year.  Other  Sicilian  X  American  hybrids  which,  during  the  first 
years  after  grafting  appeared  very  strong,  suddenly  died  after  from  "  fol- 
letage  "  in  the  Casa  Bianca  experimental  vineyard.  Death  by  "  folletage  " 
is  but  a  particular  case  of  lack  of  affmity. 

The  hypothesis  laid  down  after  a  study  of  "  folletage  "  in  France 
(according  to  which  the  disease  is  caused  by  the  action  of  strong  dry 
winds  over  a  prolonged  period  thus  causing  excessive  transpiration  by 
the  leaves  as  compared  with  the  amount  of  water  absorbed  by  the  soil) 
is  in  no  way  justified.  The  authors'  observations  show  that  the  hybrids 
obtained  and  selected  in  Sicily  usually  have  a  greater  affinity  to  SiciHan 
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vines  than  have  the  old  stocks,  besides  being  extremely  resistant  to 
drought.  This  is  very  promising  for  vine-growing  in  this  district,  for 
which,  in  view  of  its  almost  tropical  climate,  the  investigations  described 
are  of  the  greatest  importance. 

It  is  still  necessary  to  select  these  vines  further  for  resistance  to  bramble- 
leaf  disease,  in  order  to  choose  stock  possessing  to  a  high  degree  the  quality 
of  adapting  themselves  to  local  conditions  as  well  as  all  the  other  charac- 
teristic good  qualities,  so  that  the  vines  may  become  continually  more 
profitable.  In  other  words,  it  is  necessary  to  choose  the  stock  which  is 
most  satisfactory  in  all  respects  and  will  prove  most  valuable  to  Sicilian 
vinegrowers.  •  * 

652  -  Humification  and  Nitrification  in  Forest  Soils.  —  Sec  No.  624  of  this  Review. 


FORESTRY 


I.IVE   STOCK    AND    BREEDING. 


653  -  Studies  in  Forage  Poisoning  (i).  —  Gr-^^ham,  r.;  brueckner,  a.  i^.  and  pontius,  r. 

I<.  I.  — -A  Preliminary  Report  on  an  Anaerobic  Bacillus  of  Etiologic  Significance.  Univer- 
sity of  Kentucky,  Agricultural  Experiment  Station,  Bulletin  No.  207,  pp.  49-113.  36  Figs. 
II.  —  An  Anaerobic  Organism  Isolated  from  Ensilage  of  Etiologic  Significance.  Ibid., 
Bulletin  No.  208,  pp.  117-133,  7  Figs.  Lexington,  Ky.,  June  and  July,  1917. 

I.  — -  Forage  poisoning  has  long  been  known  in  the  United  vStates,  where 
it  has  caused  serious  loss  in  cattle,  but  more  particularly  in  horses  and  mules. 
Previous  experiments  have  already  proved  that  B.  botulinus,  which 
causes  botulism  or  meat  poisoning  in  man,  is  pathogenic  to  horses  and  don- 
keys, producing  symptoms  closely  resembling  those  of  forage  poisoning. 
The  authors  were  able  to  confirm  these  results  by  experiments  with  horses 
and  mules.  In  very  acute  cases  the  animals  died  without  showing  any  pre- 
vious symptoms,  but,  as  a  rule,  the  characteristics  of  the  disease  were  loss 
of  appetite,  stupor,  rapid  breathing,  subnormal  or  normal  temperature,  pa- 
ralysis of  the  tongue  and  pharjmx,  salivation,  slight  watery  discharge  from 
nostrils,  difiiculty  in  feeding,  muscular  weakness,  obstinate  constipation, 
incordination  in  walking,  decum.bency,  decubitic  ulcers  accompanied  by 
secondary  infection,  rapid  horizontal  movement  of  the  fore  feet  as  in  running, 
iiitervals  01  coma  until  death.  The  incubation  period  may  last  from  a  few 
hours  to  a  few  days.  Guinea-pigs  are  also  very  susceptible  to  infection  by 
B.  botulinus.  Chickens  are  highly  resistant,  but  it  is  interesting'  to  note 
that  the  faeces  of  chickens  fed  B.  botulinus  are  capable  of  infecting  horses 
and  mules  given  food  contaminated  with  these  faeces.  This  shows  that 
fowls  may  be  a  factor  in  spreading  the  disease. 

In  order  to  study  this  question  more  fully  further  experiments  were 
made  with  oat  hay  which  had  caused  an  outbreak  of  forage  poisoning  in 
I915.  The  pathogenic  factor  in  this  hay  proved  to  be  water-soluble,  and, 
after  the  forage  had  been  stored  for  22  months,  fatally  infected  a  horse  which 
Was  given  water  in  which  it  had  been  immersed.     From  the  caecum  of  the 
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(i)  See  also  R.  November,  1917,  No.  1032.  *{Ed.) 
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horse  was  isolated  an  anaerobic  organism  which  was  slightly  motile,  spore  - 
forming,  Gram  positive  and  easily  stained  with  the  ordinarj^  aniline  dyes  ; 
the  bacilli  were  single,  but  may  occur  in  short  chains.  In  its  morphological 
characters  this  organism  closely  resembled  B.  boiulinus. 

The  bacillus  isolated  from  the  caecum  of  the  horse,  when  administered 
by  the  mouth,  proved  fatal  to  horses,  mules,  and  guinea-pigs,  causing  symp- 
toms indistinguishable  from  those  caused  by  B.  botulinus. 

A  thorough  examination  of  the  oat  hay  water  in  question  led  to  the 
isolation  of  an  organism  which  resembled  closely  that  isolated  from  the  cae- 
cum of  the  fatally  i$ifected  horse  ;  this  organism,  when  administered  by 
the  mouth,  caused  death  in  horses,  mules,  and  guinea-pigs,  accompanied 
by  symptoms  identical  with  those  caused  by  B.  botulinus. 

Antitoxic  goat,  sheep  and  cow  sera,  prepared  against  B.  botulinus, 
proved  efficacious  against  lethal  amounts  of  a  homologous  toxin.  The  anti- 
toxic serum  afforded  protection  in  horses  when  administered  subcutaneously 
atjd  intravenously,  and  in  guinea  pigs  when  administered  intraperitoneally, 
against  :  i)  a  fatal  amount  of  homologous  toxin  by  the  mouth  ;  2)  infection 
by  the  mouth  with  a  lethal  amount  of  the  organism  isolated  from  the  coecum 
of  the  horse  and  against  lethal  amounts  of  the  broth  culture  filtrate  of  this 
organism  ;    3)  the  bacilli  isolated  from  the  oat  hay  water. 

The  whole  series  of  experiments  seems  to  prove  that  B.  botulinus ,  which 
is  known  to  be  capable  of  developing  in  forage,  is  the  pathogenic  agent  in 
forage  poisoning. 

II. — Further  experiments  carried  out  on  a  farm,  where  there  had  been 
a  natural  outbreak  of  forage  poisoning  among  mules,  confirmed  the  results 
previously  obtained.  Agglutination  tests  with  serum  highly  immune  to 
B.  botulinus  and  the  organism  isolated  from  the  ensilage  which  caused  the 
outbreak  were  positive,  but  normal  sera  of  different  animals  agglutinated 
neither  of  the  organisms.  Sheep  and  horse  sera  immune  to  the  organism 
isolated  from  the  ensilage  gave  positive  agglutination  results  with  B.  bo- 
tulinus and  the  pathogenic  organism  isolated  from  the  horse  which  died  as 
a  lesult  of  drinking  water  from  infected  oat  hay. 

654  -  The  Toxic  Action  of  Thiaspi  alliaceum  and  the  Active  Principles  of  Some 

Poisonous  or  Suspected  Crueiferae.  —  beguinot,  augusto,  in  Aui  ddr  Auademia 

Vencto-Trentino-Istriano,  Vol.  X,  pp.  99-110.  Padua,  1917. 

In  May,  1917,  the  author  (Director  of  the  Royal  Garden  of  the  Botanic- 
al Institute  of  Padua)  examined  some  fresh  fodder  cut  at  Pettorazza  (pro- 
vince of  Rovigo).  It  had  been  asked  whether  such  fodder  could  have 
caused  the  death  of  oxen  (8  out  of  about  40  which  had  shown  signs  of 
poisoning)  on  a  farm  at  Pettorazza.  The  author  noted  that  the  fodder 
consisted  largely  of  the  Crucifer  Thiaspi  alliaceum  ly.,  in  an  advanced 
stage  of  fructification,  most  of  the  seed  being  ripe. 

Crueiferae  cannot  be  considered  as  poisonous  in  the  strict    sense  of 
the  word,  i.  c,  capable  of  causing  poisoning,  fatal  even  in  small  amounts  and ; 
at  any  period  of  development,  but  some  can  cause  serious  illness,  often  even ; 
followed  by  death,  when  eaten  b}^  cattle  in  large  quantities  during  the  ad- 
vanced flowering  stage  or  when  ripe.   The  species  most  commonly  held  toj 
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be  dangerous  are  :  Brassica  nigra  Koch,  Br.  Sinapistntm  Boiss.,  Br.  campes- 
tris  a  oleifera  D.  C,  Eriica  sativa  Mill,  Lepidium  Drabal,.,  Erysimum  cheir- 
arthoides  L-,  etc. 

Thlaspi  alUaceum  is  fairly  rare  in  Italy,  and  very  rare  in  Venetia.  Nei- 
ther this  variety  nor  Thl.  arvensc  should  be  given  to  cattle ;  when  cows 
€at  it  their  milk  assumes  a  disagreeable  garlicky  smell.  On  the  Pettorazza 
farm  mentioned  above  the  first  fatal  case  occurred  5  or  6  hours  after  the 
last  meal,  the  other  cases  after  about  20  hours.  The  oxen  were  from  9  to 
15  months  old.  The  clinical  symptoms  were  convulsions,  shivering,  weak- 
ness, etc.  An  examination  of  the  blood  showed  the  absence  of  pathogenic 
microorganisms.  The  post-mortem  showed  effects  different  from  those 
generally  observed  in  the  case  of  poisoning  in  that  the  breathing  tubes  and 
stomach  were  very  slightly  affected.  According  to  the  author  this  is  due  to 
the  rapidity  with  which  the  blood  absorbs  the  poison  (allyl  sulphocyanate) 
thus  causing  death  before  the  pathogenic  effects  could  manifest  themselves. 

As  in  the  Rovigo  province  the  district  infested  with  Thl.  alliaceum  is 
limited  b}^  the  lower  course  of  the  Adige  and  the  Bianco  canal,  the  author 
believes  it  would  be  possible  to  exterminate  the  plant  completely  by  a  sys- 
tematic   destruction    before   the    seed  are  ripe.  - 

655  -  Researches  on  the  Malady  "Trembles"  or  "Milk  Sickness",  Caused  by  Eupa- 
torium  ageratoides  in  North  Carolina,  U.  S.  A.  (1).  —  Curtis,  r.  S.  and  Wolf, 

F.  A., in  the  Journal  of  Agricultural  Research,  Vol.  IX,  No.  ii,  pp.  397-404  -t- 2  Figs.  Wash- 
ington, Jime  I,  1917.  —  Wolf,  F.  A.,  Curtis  R.  S.,  Kaupp,  B.  F.  (Agricultural  Experiment 
Station  cf  North  Carolina),  in  the  Journal  of  the  American  Veterinary  Medical  Association,^ 
Vol.  lyll,  New  Series,  Vol.  V,  No.  7,  PP-  820-827  -f  2  Figs.  Ithaca,  N.  Y.,  March,  1918. 
Of  late  years  the  authors'  attention  has  been  directed  to  a  serious  di- 
sease of  domestic  animals,  including  horses,  cattle,  sheep  and  hogs,  which 
is  commonly  called  trembles.     This  disease  is  transmissible  to  man  through 
the  milk  of  animals  affected  with  trembles,  and  thus   physicians  call  it  "  milk 
sickness".     It  has  been  known  to  be  endemic   in  Tennessee,  Kentucky, 
Ohio,  Indiana,  Illinois,  Missouri  and  Georgia,  since  their  first  settlement  and 
in  North  Carolina  since  the  American  Revolution.     It  was  first  described 
in  1810,  but  there  is  considerable  confusion  as  regards  the  etiology  of  the 
disease,  the  etiological  factors  usually  considered  being  i)  poisonous  miner- 
als (arsenic,  copper,  mercury,  cobalt,  lead,  and  aluminium] ;  3)  a  microor- 
ganism {Bacillus  lactimorbi)  ;  and  3)  a  poisonous  plant.     The  first  2  theories 
are  not  well  supported  by  facts,  whilst  the  third  has  2  important  points  in 
its  favour  :  -  a)  the  malady  disappears  when  the  natural  vegetation  is  re- 
placed by  cultivated  plants ;  b)  it  is  limited  to  the  grazing  season.    A  number 
of  species  of  plants  have  been  considered  as  causing  ' '  trembles ' ' ,  Eupatoriwn 
ageratoides  {=^  urticae folium)  being  most  commonly  held  to  be  the  cause. 
Work  published  by  MosELEy,  in  1906,  confirms  the  opinion,  held  since 
1840,  that  this  plant,  known  as  "  white  snake  root  ",  is  the  cause  of  the  disease. 
The  authors  have  adduced  further  proof  by  obtaining  the  disease  in  sheep, 
pigs,  and  guinea  pigs  fed  with  concentrated  foods  and  white  snake  root. 


(i)  Sec  also  R.,  February,  1918,  No.  179.     (Ed.) 
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The  symptoms  include  :  —  nervous  spasms  followed  by  paralysis  of 
the  limbs  ;  congestion  of  the  brain,  Hver,  heart  and  kidneys  ;  hyperaemia 
of  the  lungs  ;  mucoenteritis. 

The  incubation  period  of  the  disease  varies  from  3  days  to  12  weeks  or 
more  ;  the  period  between  the  appearance  of  the  symptoms  and  the  death  of 
the  animal  (onl}''  a  small  proportion  recovers)  is  from  12  hours  to  3  or  4  days. 

There  is  no  certain  method  of  treatment ;  the  only  preventive  measure 
consists  in  ploughing  the  areas  infested  by  E.  ageraioides,  which  is  a  peren- 
nial, and  sowing  them  to  cullivated  forage  plants.  Timber  land  infested  with 
the  plant,  and  which  cannot  be  ploughed  up,  should  be  fenced  in,  to  keep 
the  stock  out. 

Mr.  MosELEy's  work  is  confirmed  by  the  authors'  experiments  with 
sheep  fed  on  green  "  white  snake  root  "  plants  from  June  to  October.  1916. 
Out  of  18  experimental  animals,  15  showed  signs  of  trembles,  while  14  died 
and  I  recovered.  It  is  possible  that  one  of  the  fatal  cases  was  due  in  part  to 
an  infestation  of  stomach  worms.  Death  ensued  from  5  to  27  days  after  the 
animals  had  commenced  to  eat  white  snake  root.  Considerable  variation 
existed  in  the  several  ewes,  also,  with  reference  to  the  quantity  of  weed 
ingested  before  trembles  appeared.  Indirect  evidence  against  the  infectious 
nature  of  the  disease  was  secured  by  failure  to  communicate  trembles  from 
sheep  characteristically  affected  to  healthy  sheep  when  they  were  confined 
and  fed  together  in  a  small  lot.  Common  stock  salt  (8  oz.  and  12  oz.  per 
head  in  11  and  18  days)  and  baking  soda  {30  oz.  per  head  in  19  days)  given 
together  with  a  mixed  ration  of  E.  ageraioides  and  grain  were  without  ap- 
parent antidotal  effect. 

It  has  been  claimed  that  aluminium  phosphate  causes  a  disorder  similar 
to  that  following  the  feeding  of  white  snake  root,  but  the  authors  found  no 
harmJul  effect  to  follow  the  feeding  for  69  days  of  aluminium  phosphate 
mixed  with  grain  and  supplemented  with  alfalfa  hay. 

656^-  Investigations  on  the  Etiology  and  Control  of  Infectious  Abortion  in  Mares,  in 

Kentucky,  U.  S.  A.  —  good,  E.  S.  and  Smith,  W.  V.,  in  Kentucky  Agricultural  Experi- 
ment Station,  University  of  Kentucky,  BulletinNo.  204,  pp.  337-395  4- 18  Tables,  Bibliography 
of  29  works,  4-   13  PI.     lycxington,  1916. 

In  1907  the  Department  of  Animal  Husbandry  of  the  University  of 
Kentucky  equipped  a  bacteriological  laboratory  for  the  study  of  infectious 
abortion  in  cows  and  mares  at  the  Kentucky  Agricultural  Experiment  Sta- 
tion. At  that  time  it  was  generally  supposed  that  this  disease  in  both  these 
species  of  animal  was  caused  by  the  same  organism.  Furthermore,  the  fact 
had  not  been  established  that  the  organism  causing  abortion  abroad  and  in 
the  United  States  was  the  same. 

In  1896,  Dr.  Bang  isolated  Bacillus  abortus,  an  organism  now  conceded 
to  be  the  cause  of  abortion  in  the  cow.  Although  he  never  isolated  the  or- 
ganism from  an  aborting  mare,  he  produced  cases  of  abortion  in  mares  ex- 
perimentally by  infecting  them  with  the  bacillus  and  concluded  that  the 
bacillus  caused  the  disease  in  the  mare  as  well  as  iri  the  cow. 

In  1 91 1,  the  Kentucky  Laboratory  isolated  Bacillus  abortus  Barg 
from  aborting  cows.     At  the  same  time,  a  number  of  cases  of  abortion  in 
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mares  were  examined,  but  no  causal  organism  could  be  found'  The  cause  of 
the  disease  in  cows  being  well  established,  the  lyaboratory  concentrated  its 
efforts  on  isolating  the  germ  causing  abortion  in  the  mare,  and  succeeding 
in  isolating  a  microorganism  called  Bacillus  abort ivo-equinua  from  the  uter- 
ine exudates  and  foetuses  of  aborting  mares,  l^he  experiments  described  in 
the  Bulletin  in  question  prove  that  this  bacillus  is  the  causal  agent  of 
abortion  in  mares. 

During  the  experiments  numerous  studs  and  cases  were  investigated 
by  the  I^aboratory,  and  studies  were  made  regarding:  —  the  morphological, 
cultural  and  physiological  characteristics  of  the  bacillus  ;  the  agglutination 
and  complement  fixation  tests  ;  inoculation  experiments  ;  the  production 
of  a  hyperimmune  serum;  immunization  tests  with  a  bacterin  made  from  Ba- 
cillus abortivo-equinus  ;  the  effect  of  methyene  blue,  hexamethyleneamine, 
carbolic  acid,  and  potassium  permanganate  on  the  organism. 

Results  of  the  experiments.  .  —  In  confirmation  of  their  previous 
experiments,  the  authors  continue  to  fii:d  a  bacillus  belonging  to  Subgroup 
II  of  the  Colon-typhi  group  as  the  etiological  factor  of  infectious  abortion 
in  mares  and  jennets  ;  they  propose  the  name  of  Bacillus  abortivo-equimis 
for  the  organism. 

By  cultural,  agglutination  and  complement  fixation  tests,  the  organism: 
is  found  not  to  be  identical  with  other  pathogenic  organisms  of  Subgroup  II 
of  the  Colon-typhi  group,  such  as  Bacillus  suipesHfer.  B.  paratyphosus  A,  B. 
paratyphosus  B,  B.  paracolon,  B.  enteritidis  Gaertner  and  B.  typhi-murium. 

The  Bacillus  abortivo-equinus  varies  in  its  physiological  property  of 
splitting  lactose  and  saccharose,  for  it  produced  approximately  2  %  of  gas 
and  2.5  %  of  acid  in  i  %  lactose  broth  in  86  %  of  116  trials  and  no  gas  in 
20  %  of  these  trials,  while  in  i  %  of  saccharose  broth  slightly  less  than  2  % 
of  gas  and  about  0.2  %  of  acid  were  produced  in  50  %  of  56  trials,  and  no  gas 

with  this  sugar  in  50  %  of  the  trials.  Jt  was  found  that  Bacillus  enter- 
iditis  Gartener,  belonging  to  the  same  subgroup  of  the  colon-typhi  group  as 
B.  abortivo-equimis ,  contrary  to  the  generally  accepted  literature,  pro- 
duced 2  %  gas  in  lactose  in  75  %  of  the  trials  and  in  saccharose  broth  a 
small  amount  of  gas  was  produced  in  i  out  of  7  trials. 

The  disease  of  infectious  abortion  in  mares  may  be  diagnosed  by  the 
isolation  of  Bacillus  abortivo-equinus  and  by  the  agglutination  and  comple- 
ment fixation  tests. 

A  one-tenth  of  i  %  solution  of  potassiuni  permanganate  destroys 
B.  abortivo-equinus  in  i  minute.  A  i  %  solution  of  carbolic  acid  also  de- 
stroys it  in  I  minute.  A  i  per  toco  solution  of  methylene  blue  destroys 
the  organism  in  5  minutes,  while  a  saturated  solution  of  boric  acid  destroys 
the  germ  in  3  hours.  All  these  solutions  in  the  strengths  mentioned  can  be 
•used  as  douches  and  not  injure  the  mare.  The  water  used  should  first  be 
boiled,  the  chemicals  added  and  cooled  to  body  temperature  before,  in- 
jection. 

Subcutaneous  injections  of  B.  ahortivo-equinus  produced  abortion  in 
guinea  pigs  and  rabbits,  and  an  intravenous  injection  of  the  organism  pro- 
[duced  abortion  in  the  hog  and  sheep.     The  feeding  of  large  amounts  of  the 
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germ  to  a  pregnant  sow  produced  no  injury  whatever,  and  the  sub- 
cutaneous injection,  also  the  feeding  of  the  organism  to  pregnant, ewes  did 
not  produce  abortion. 

The  intravenous  injecUon  of  small  amounts  of  the  bacillus  in  hogs 
resulted  only  in' lassitude  for  a  few  days,  while  a  large  dose  given  intra- 
venously and  repeated  produced  death,  with  the  recovery  of  the  organism 
from  the  internal  organs  of  the  animal. 

An  intravenous  injection  of  2  cc.  of  physiological  salt  suspension  of  B. 
ahortivo-equinns  in  a  pregnant  m^are  produced  abortion  in  lo  days,  and  the 
organism  was  recovered  from  the  uterine  exudate  of  the  aborting  mare  and 
from  the  internal  organs  of  the  foetus.  An  injection  of  i  cc.  produced  abor- 
tion in  12  days. 

The  growth  of  B.  ahortivo-equinus  on  large  agar  tubes  flooded  with 
sterile  water,  mixed  with  grain  and  fed  to  a  pregnant  mare  produced  a  per- 
sistent diarrhoea  which  would  not  yield  to  medical  treatment,  resulting  in 
the  death  of  the  mare  20  days  after.  Streak  dilutions  made  of  the  internal 
organs  of  the  maie  and  foetus  on  plain  agar  revealed  the  presence  of  B. 
ahoriivo-eqttinus  in  the  heart  blood  of  the  mare  and  liver  of  the  foetus,  thus 
showing  that  the  bacillus  had  passed  through  the  intestinal  walls  to  the  blood 
stream  of  the  mare  and  foetus  and  would  have  caused  abortion  had  the  mare 
lived. 

A  bacterin  made  by  growing  the  organism  on  plain  agar;  flooded  with 
physiological  salt  solution  and  heated  to  6o*^C.  for  2  hours  protected  rabbits 
against  10  times  the  lethal  dose  of  the  organism. 

The  subcutaneous  injection  of  quite  large  doses  of  bacterin  (killed  or- 
ganism), in  pregnant  mares,  produced  no  ill  effects,  save  an  occasional  ab- 
scess at  the  seat  of  inoculation.  The  injected  mares  produced  live,  healthy 
colts. 

A  mare  receiving  a  bacterin  in  increasing  doses,  subcutaneously,  and 
afterwards  injected  subcutaneously  with  increasing  doses  of  the  live  organ- 
ism, delivered  a  live,  weak  colt  which  soon  developed  into  a  strong  indivi- 
dual. The  treatment  greatly  depressed  the  mare.  Soon  after  delivering  the 
foal  she  began  to  mend,  and,  4  months  after,  was  in  excellent  condition.  It  is 
quite  probable  that  the  treatment  with  a  bacterin  had  protected  her  from 
aborting  when  later  quite  large  doses  of  the  live  organism  were  injected  sub- 
cutaneously. 

Increasing  doses  of  a  bacterin,  followed  by  av  intravenous  injection  of 
2  cc.  of  a  suspension  of  the  live  organism  in  physiological  salt  solution  did 
not  give  a  pregnant  mare  sufficie,nt  protection  to  deliver  a  healthy  foal. 
While  the  colt  came  alive,  it  was  a  "  sleeper  "  and  died  22  hours  after 
delivery. 

A  hyperimmune  serum  fo'-  infectious  abortion  in  mares  was  produced 
that  had  marked  bacteriolytic  properties  in  vitro.  This  serum  protected 
rabbits  from  the  lethal  dose  of  the  organism.  In  one  case,  it  protected 
from  5  times  the  lethal  dose.  The  serum  did  not  protect  a  mare  from  an 
artificial  infection,  the  mare  aborting  12  days  after  receiving  the  live  organ- 
ism intravenously.     The  amount  of  the  germ  given,  however,  was  vastly. 
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in  excess  of  an  infection  which  could  have  been  obtained  naturally.     The 
serum  may  prove  of  value  in  a  stud  where  infection  is  known  to  exist. 

From  these  investigations  it  is  concluded  that  a  bacterin  made  of  B. 
aboriivo-equinus  injected  subcutaneously  will,  if  given  to  a  pregnant  mare  in 
proper  and  increasing  doses,  do  no  harm  and  will,  in  all  probability  immunise 
her  against  the  disease  of  infectious  abortion  if  the  bacterin  be  administer- 
ed before  the  disease  is  contracted  in  a  natural  manner.  In  the  production 
of  this  bacterin,  the  bacillus  is  grown  on  agar  slants  and  the  culture  then 
washed  3  times  with  normal  salt  solution  in  a  centrifuge. 

€57  -  The  Amino-Acid  Minimum  for  Maintenance  and  Growth,  as  Exemplified  by 
Further  Expariments  with  Lysine  and  Tryptophane.  —  Osborne,  Thomas  b.  and 

Mendel,  lyAFAYEXTE  B.  with  the  Cooperation  of  Ferry,  Edna  ly.  and  Wakeman,  Alfred  J . 

(I^aboratory  di  the  Connecticut  Agricultural  Experiment  Station  and  the  Sheffield  I^abo- 
ratory  of  Physiological  Chemistry  in  Yale  University,  New  Haven),  in  The  Journal  of  Bio- 
logical Chemistry,  Vol.  XXV,  No.  i,  pp.  1-12,  14  Diagr.  Baltimore,  Md.,  May,  1916. 

Additional  experiments  are  reported  in  this  paper  to  show  the  part 
played  by  tryptophane  and  lysine  in  the  metabolism  of  maintenance  and 
growth.  The  quantity  of  these  amino-acids  available  in  the  diet  can  be 
made  the  limiting  factors  which  determine  the  nutritive  equilibrium  and 
possibilities  for  increment  of  size  in  an  individual.  They  afford  an  impor- 
tant illustration  of  the  "  law  of  minimum  "  applied  tc  essential  nitrogenous 
components  of  the  food  supply. 

658  -  The  Effect  of  the  Amino-Acid  Content  of  the  Diet  on  the  Growth  of  Chickens  (i). 

—  Osborne,  Thomas,  B.  and  Mendel,  I^afayetxe  B.  (I^aboratory  of  the  Connecticut 
Agricultural  Experiment  Station  and  the  Sheffield  I^aboratory  of  Physiological  Chemistrj^ 
in  Yale  University,  New  Haven),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXVI, 
No.  2,  pp.  293-300  -{-  I  Plate.  Baltimore,  Md.,  September,  1916. 

Experiments  on  the  feeding  of  albino  rats  have  shown  that  for  ade- 
quate growth-  a  suitable  supply  of  certain  amino-acids  must  be  available 
in  the  diet.  Conspicuous  among  them  are  tryptophane,  lysine  and  cystine. 
A  ration  which  fails  to  ^deld  these  in  reasonable  abundance  cannot  promote 
growth  but,  if  the  other  (non-protein)  dietary  factors  are  suitable,  incre- 
ment of  weight  can  promptly  be  brought  about  by  the  addition  of  these  es- 
sential amino-acids.  Buckner,  Noi,i.au,  and  Kasti^e  have  attempted  to 
test  the  validity  of  the  conclusions  just  expressed,  in  a  series  of  feeding  ex- 
periments on  young  chicks,  by  using  grain  mixtures  which  they  believed 
to  exhibit  a  low  and  high  lysine  content  respectively.  The  outcome  was 
interesting  in  showing  umistakable  differences  in  the  growth  of  the  birds 
in  the  two  groups. 

Believing  that  the  conclusion  of  Buckner,  Noleau  and  KasteE  in 
respect  to  the  relative  amounts  of  lysine  yielded  by  their  foods  was  in  the 
main  correct,  although  unproved,  the  authors  have  concluded  to  attempt  the 
application  to  the  chick  of  the  methods  of  feeding  mixtures  of  more  definitely 
known  lysine  content.  The  plan  of  the  experiments  was  to  compare  the 
growth  of  chicks  (Rhode  Island  Reds)  fed  on  diets  which,  in  one  case  con- 
tained "  corn  gluten  ",  the  mixed  proteins  of  which  yield  about  I  per  cent 
of  lysine,  and  in  the  other  case  contained  equal  parts  of  "  corn  gluten  " 
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and  lactalbuniin,  a  protein  yielding  about  lo  per  cent  of  lysine.  The  food 
mixtures  contained,  aside  from  the  protein  ingredients  the  essential  sub- 
stances including  inorganic  salts,  fat -soluble  and  water-soluble  hormones, 
which  experience  with  rats  has  shown  to  be  required  for  perfect  growth. 

Two  types  of  food  were  employed.  One,  the  "  fat  food  ",  was  made  in  the 
form  of  a  paste  by  grinding  the  ingredients  together  with  a  sufficient  quan- 
tity of  lard  and  butter  fat  ;  the  other,  the  "  starch  food  ",  was  made  in  the 
form  of  a  coarse  meal  by  substituting  starch  for  a  large  proportion  of  the 
fat  in  the  "  fat  food  ".  In  one  experiment  the  total  gain  of  bod}'  weight 
in  55  days  was  52  gm.  for  the  chick  on  corn  gluten  food  ;  283  gm.  for  the 
chick  on  corn  gluten  -f  lactalbuniin  food ;  in  another  a  chick  at  the  age  of 
81  days  had  gained  322  gm.  in  a  period  of  53  days,  on  the  corn  gluten  -}- 
cottonseed  flour  ration,  while  at. the  same,  age  a  chick  on  the  corn  gluten 
food  had  increased  in  weight  only  44  gm. 

These  results  are  in  agreement  with  the  writers'  observations  upon  rats 
receiving  similar  diets.  We  thus  see  that  corn  gluten  permits  a  very  slight ' 
growth  of  chickens  as  well  as  of  rats,  because  it  contains  some  maize  glute- 
lin  —  a  protein  which  yields  tryptophane  as  well  as  a  little  lysine.  With 
chicks,  as  with  rats,  lactalbumin,  rich  in  both  tryptophane  and  lysine,  is 
an  efficient  adjuvant  to  the  proteins  of  corn  gluten. 

Therefore  these  observations  corroborate,  for  the  chick,  the  experience 
which  the  authors  have  previously  published  regarding  the  unlike  value  of 
different  proteins  in  the  nutrition  of  growth. 

In  further  accord  with  the  observations  on  the  growlh  of  rats,  cotton- 
seed flour  also  forms  a  suitable  adjuvant  for  the  proteins  of  corn  gluten, 
whereby  in  the  presence  of  "protein-free  milk",  butter  fat,  etc.,  satisfac- 
tory increments  of  growth  can  be  obtained.  Two  chicks  beginning  at  the 
age  of  28  days  on  a  corn  gluten  -f-  cottonseed  flour  ration  gained  450  gm. 
and  556  gm.  respectively  in  79  days. 

The  results  confirm  the  conclusions  drawn  by  Buckner,  N01.LAU, 
and  KastIvE  respecting  the  effect  of  foods  high  and  low  in  lysine  on  the 
growth  of  chickens.  The  assumption  is  justified  that  chickens,  as  well  as 
rats,  require  a  sufficient  amount  of  lysine  in  order  to  make  normal  growth 
and  that  will  doubtless  be  found  true  for  other  species. 


659  -  Studies  on  the  Nutritive  Daflciencies  of  Wheat  and  Grain  Mixtures  and  the 
Pathological  Conditions  produced  in  Swine  by  their  Use.— Hart,  e.b.,  miller,  w.  s. 

and  Mc  Collum  E.  V.  (Departments  of  Agricultural  Chemistry  aad  Anatomy  of  the 
University  of  Wisconsin,  Madison),- in  The  Journal  of  Biological  Chemistry,  Vol.  XXV, 
No.  2,  pp.  239-259.  9  Diagr.  +  5  Plates.  Baltimore,  Md.,  June,  1916. 

In  earlier  studies  on  the  influence  of  restricted  natural  feeds  on  growth 
and  reproduction  it  was  observed  that  a  ration  from  the  wheat  plant  — 
wheat  grain  plus  wlieat  straw  —  was  wholly  inadequate  with  heifers  for 
reproduction  and  in  some  instances  for  continued  growth.  With  swine, 
confined  to  the  wheat  grain  and  a  suitable  salt  mixture,  growth  soon  ceased 
and  the  animals  passed  into  a  poor  condition ,  while  a  maize  and  salt  mixture 
ration  was  at  least  sufficient  for  slow  growth  and  continued  well-being. 
Similar  results  are  on  record  with  rats,  and  only  when  a  liberal  suppty  of 
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casein  and  fat-soluble  A  was  added  to^  a  wheat  grain  and  salt  mixture  was 
growth  continuous  and,  in  the  case  of  rats,  reproduction  possible. 

In  earlier  papers  the  authors  have  expressed  the  view  of  the  possibility' 
of  inherent  toxicity  in  the  wheat  kernel,  a  view  now  made  probable  by  the 
fact  that  the  wheat  embryo  yields  by  ether  extraction  an  oil  of  distinct  toxi- 
city and  a  residue  far  more  innocuous  than  the  embryo  itself.  That  this 
embryo  carries  a  considerable  quantity  of  a  toxic  substance  is  further  shown 
by  the  fact  that,  on  increasing  the  mass  of  embryo  in  the  rations  of  herbivora, 
earlier  abortions  are  produced  than  when  the  ration  carries  the  wholewheat 
grain  only.  When  the  diet  of  swine  consisted  of  whole  wheat  gluten  plus 
a  suitable  salt  mixture  the  individual  .soon  failed  to  grow  and  passed  into  a 
pathological  condition.  Loss  of  weight,  rough  coat,  emaciation,  lack  of 
muscle  coordination,  laboured  breathing,  and  even  blindness  manifested 
themselves.  Experiments  with  rats  showed  that  with  abundance  of  better 
proteins  from  milk  powder  or  casein,  a  more  efficient  salt  mixture  and  the 
addition  of  fat -soluble  A ,  and  with  whole  wheat  constituting  approximately 
65  per  cent  of  the  ration,  the  depressing  action  of  this  toxicity  could  be 
overcome. 

With  swine  receiving  similar  additions  to  the  wheat  grain,  but  not  in 
the  same  quantitative  order,  growth  was  normal  but  reproduction  failed. 
It  is  important  in  this  connection  to  call  attention  to  the  fact  that  when  the 
additions  to  wheat  weie  only  salts  and  butter  fat  but  without  casein,  the 
curve  of  growth  was  improved,  but  ultimately  these  animals  failed  with  symp- 
toms similar  to  those  shown  on  the  wheat,  salt  mixture  diet.  It  became  evi- 
dent as  this  work  with  swine  progressed  that  these  pathological  conditions 
manifested  by  swine  are,  as  far  as  the  histological  picture  of  the  spinal  cord 
is  concerned,  analogous  to,  if  net  identical  with,  the  pathological  condition 
recorded  for  polyneuritis  in  fowls,  but  here  induced  by  an  inherent  toxicity 
and  not  by  a  deficiency.  Therefore  malnutrition,  histologically  character- 
ized by  nerve  degeneration,  may  result  from  the  absence  of  certain  factors 
in  the  diet  as  in  the  case  of  beri-beri.  A  similar  condition  may  ■  likewise 
arise  from  the  presence  of  toxic  materials  in  apparently  normal  food  pro- 
ducts, and  in  the  presence  of  all  known  factors  essential  for  continued  growth 
and  well-being. 

With  a  large  mass  of  wheat  in  the  ration  of  swine  toxicity  will  follow 
even  in  presence  of  all  the  recognized  factors  for  growth.  Only  in  the  pre- 
sence of  very  liberal  quantities  of  all  these  factors  can  the  effect  of  the  toxi- 
city be  overcome.  No  one  important  factor  for  growth,  such  as  better  pro- 
teins, salts,  or  fat-soluble  A,  appears  able  to  act  as  a  complete  corrective 
for  this  toxicit5^ 

It  also  appears  possible  to  produce  similar  pathological  conditions  in 
swine  in  the  absence  of  all  known  toxic  material  and  in  the  presence  of  a 
fair  quality  of  protein,  a  plentiful  supply  of  fat -soluble  A,  and,  water- 
soluble  B,  but  a  poor  salt  mixture  ;  namely,  that  natural  to  the  grains  used. 

Excellent  supplementary  materials  to  the  grains  even  in  the  presence 
of  the  toxicity  of  the  wheat  products,  have  been  found  in  alfalfa  and  coni- 
niercial  meat  scraps.     Probably  milk,  if  used  in  sufficient  quantity,  would 
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also  serve  this  purpose  admirably.  The  factors  introduced  by  alfalfa 
are  undoubtedly  an  abundance  of  fat -soluble  A  and  a  better  salt  mixture, 
Its  richness  in  calcium  may  be  important.  With  commercial  meat  scraps 
the  factors  for  improvement  are  undoubtedly  better  proteins,  more  fat- 
soluble  A,  and  a  liberal  supply  of  calcium  phosphate  resident  in  the  bone 
material  it  carries. 

660  -  The  Stability  of  the  Growth  Promoting  Substance  in  Butter-Fat.  —  Osborne, 

Thomas  B.  and  Mendel,  I^afayette  B.  with  the  cooperation  of  Ferry,  Edna  1,.  and 
Wakeman,  Alfred  J.  (Connecticut  Agricultural  Experiment  Station  and  Yale  Universitj^, 
New  Haven),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXIV,  No.  i,  pp.  37-39.  Bal- 
timore, Md.,  1916. 

A  considerable  number  of  observations  are  now  on  record  to  show  that 
certain  mixtures  of  isolated  food  substances  furnishing  a  ration  upon  which 
animals  (albino  rats)  decline  or  cease  to  grow  can  be  converted  by  the  addi- 
tion of  some  of  the  natural  "fats  "into  a  ration  adequate  for  growth.  The 
authors  have  found  that  the  inefficiency  of  lard  and  some  other  fats  in  this 
respect  is  not  due  to  the  destruction  of  the  growth  promoting  factor  by  heat, 
since  these  fats  fail  to  promote  growth  adequately  even  when  they  are  pre- 
pared at  low  temperatures  in  the  laboratory.  Furthermore  they  found  that 
butter  fat  does  not  lose  its  growth-promoting  potency  by  treatment  with  live 
steam  ;  and  the  yolk  extracts  of  heated  eggs  have  also  been  reported  as  effect- 
ive. From  such  facts  it  seems  unlikely  that  the  explanation  of  the  ulti- 
mate failure  of  growth  when  certain  of  the  natural  fats  supply  the  fat  com- 
ponent of  the  diet  is  to  be  found  in  some  destructive  reaction  brought  about 
by  preliminary  heating.  Mc  CoEEUM  and  Davis  believe  that  the  substance 
which  exerts  a  stimulating  action  on  the  growth  cf  rats  is  sufficiently  stable 
to  withstand  conditions  of  saponification  which  they  have  employed. 

The  authors  have  found  that  by  fractional  crystallization  from  alcohol 
it  is  possible  to  concentrate  the  growth-promoting  factor  present  in  butter- 
fat  and  beef  fat.  It  remains  in  the  mother  liquor  or  "  oil  "  fractions",  where- 
as the  fractions  containing  the  fats  with  high  melting  points  are  inef- 
fective. •  In  order  to  learn  whether  the  growth-promoting  substance  retains 
its  physiological  potency  when  kept  for  long  periods,  samples  of  butter  fat 
and  butter  "  oil  "  were  stored  :  i)  at  18'^C.,  in  the  light ;  2)  at  i8<^C.  in  the 
dark  ;  3)  at  8"  C.  in  the  dark.  Their  efficiency  in  restoring  growth,  etc., 
was  subsequently  tested  on  animals  that  had  failed  on  the  "  lard  diets 
The  results  indicate  the  pronounced  stability  of  the  growth-promoting  sub- 
stance as  contained  in  butter  fat  under  ordinary  conditions  of  storage.  HoW' 
ever,  in  the  butter  "  oil  "  gradual  deterioration  occurred,  so  that  within 
a  year  its  characteristic  growth-promoting  potency  was  eventually  almost 
completely  lost. 

The  feature  here  involved  has  a  practical  bearing  in  relation  to  the 
storage  of  butter  and  other  fat  products. 

661  -  A.Vitamine  Favouring  Growth,  Isolated  from  the  Pancreas  of  the  Sheep.— Eddy, 

W.  II.  (Chemical Eaboratory  of  the  New  York  Hospital),  in  The  Journcl  of  Biological 
Chemistry,  Vol.  XXVII,  No.  i,  pp.  113-126  -{-  9  Diagrams.     Baltimore,  1916. 

By  treating  the  water-soluble  part  of  the  alcoho^lic  extract  of  the  sheeps' 
pancreas  with  I^loyd's  reagent,  the  author  isolated  a  substance  which, 
when  fed  to  rats,  was  found  capable  of  aiding  their  growth. 
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j  This  substance,  which  is  separated  from  the  extract  as  a  phospho- 

;!  lungstic  precipitate,  is  neither  a  protein,  nor  a  fat,  nor  an  amino-acid  com- 
i\   bination. 
cj  662  -  The  Nature  of  the  Dietary  Deficiencies  of  the  Wheat  Embryo  (i).  —  mc.  collum, 

j  E.  v.,  SiMMONDS,  Nina  and  I'lTZ,  Walter  (I^aboratory  of  Agricultural  Chemistry  of 

the  Wiscousin  Experiment  Station,  Madison),  in  The  Journal  of  Biological  Chemistry, 
■j  Vol.  XXV,No.  I,  pp.  105-131,  19  Diagr.  Baltimore,  Md.,  May,  1916. 

I  The  experiments  reported  in  this  paper  reveal  the  fact  that  the  wheat 

;i    embryo  contains  qualitatively  all  the  factors  essential  for  the  promotion 
;l    of  growth  and  well-being  in  an  animal ,  but  these  are  not  so  proportioned  that 
;[    it  can  serve  as  a  satisfactory  diet  without  several  modifications. 
I  The  mineral  content  must  be  modified  in  certain  resperts  before  growth 

can  proceed  at  all, 

The  character  of  the  proteins  is  excellent  ;  no  other  proteins  from  plant 
sources  which  the  authors  have  studied  are  superior  to  them.  Rations  con- 
taining but  10  per  cent  of  these  proteins  are  wholly  adequate  for  growth  at 
the  maximum  rate. 

Both  the  fat-soluble  A  and  the  water-soluble  B  are  present ;  the  first, 
in  moderate  concentration;  the  second,  in  very  high  concentration  as  meas- 
ured by  the  needs  of  the  growing  animal.  Two  per  cent  of  wheat  embryo 
supplies  enough  of  the  water  soluble  B  to  promote  growth  at  the  normal 
rate  for  several  months. 

There  is  contained  in  the  wheat  germ  a  substance  which  is  distinctly 
toxic  to  animals.  This  is  in  great  measure  removed  by  extraction  with  ether, 
and  is  found  in  the  fat  fraction.  The  writers  have  not  yet  determined  whe- 
ther the  toxicity  is  due- to  peculiarities  in  the  chemical  nature  of  the  fats 
theinselves  or  to  something  which  is  associated  with  the  fats. 

663  -  Studies  of  Cotton-seed  as  Food  (2).  —  i.  wells,  c.  a.  and  Ewing,  p.  w..  Cottonseed 

Meal  as  Incomplete  Food  (Georgia  Experiment  Station),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXVII,  No,  2,  pp.  15-25,  Bibliography  of  8  publications.  Baltimore, 
Md.,  1 91 6.  —  II.  Osborne,  Thomas  B.  and  Mendel,  IvAFAYETte  B.,  The  Use  of  Cotton 
Seed  as  Food  (laboratory  of  the  Connecticut  Agricultural-  Experiment  Station  and 
the  Sheffield  I^aboratory  of  Physiological  Chemistry  in  Yale  University,  New  Haven), 
Ibid.,  Vol.  XXIX,  No.  2,  pp.  289-317,  5  Diagr.  Baltimore,  Md.,  March,  1917. 

I.  —  The  results  of  former  experiments  (Weels  and  EwiNG,  Acidosis 
and  Cotton-seed  Meal  Injury,  Georgia  AgyicuUural  Experimeiit  Station, 
Bulletin  119,  1916)  had  indicated  that  in  feeding  cotton-seed  meal  to  pigs 
to  ascertain  the  injury  said  to  result  from  this  it  is  necessary  to  balance  the 
ration,  not  so  much  as  to  the  nutritive  ratio,  determined  by  the  amounts 
of  fats,  carbohydrates,  and  protein  present,  but  rather  as  to  the  so-called 
accessorj'-  food  factors.  The  present  paper  relates  the  writers'  further  experi- 
njents  bearing  upon  this  phase  of  the  question.  They  were  carried  out  on 
Duroc  Jersey  pigs  ;  the  conclusions  arrived  at  are  as  follows  :  — 

Cotton-seed  meal  is  an  incomplete  food.  This  is  true  even  when  it  is 
fed  with  sugar  and  starch  to  a  wide  nutritive  ratio. 

(i)  See  i?.,  January  1918,  No.  2.   {Ed). 

(2)  See  also-i?.,  January  1918,  No.  64  ;  March  1918,  No.  306  ;  April  1918,  No.  443.    (Ed.) 
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Pigs  Upon  an  absolute  maintenance  diet  ate  in  addition  only  small  quan- 
tities of  cotton-seed  meal  and  were  not  greatly  injured  by  it. 

So  called  cotton-seed  meal  injury  is  due  in  large  part  to  inadequate  diets. 

II.  —  Cotton-seed  meal  is  one  of  the  most  valuable  feedstuffs  at  the 
command  of  the  American  stockman.  After  the  animal  has  digested  it, 
the  value  of  the  residue  as  fertilizer  is  about  three-fourths  the  original  value 
of  the  meal.  The  United  States  uses  only  part  of  the  cotton -seed  meal 
which  it  produces  and  one  of  the  reasons  which  prevent  a  larger  domestic 
consumption  of  this  by-product  of  the  cotton  industry  is  the  danger  that 
sickness  and  death  may  follow  its  use.  Cattle  fed  for  more  than  90  to  120 
days  on  a  heavy  cotton  seed  meal  ration  (6  pounds  or  more  per  head  daily) 
become  lame,  and  their  eyes  discharge  freely,  blindness  oiten  resulting. 
Deaths  may  occur,  especially  in  young  animals.  Pigs  are  peculiarly  suscep- 
tible to  the  effects  of  cotton-seed  meal,  possibly  because  they  are  usually 
fed  a  larger  quantity  of  the  meal  in  proportion  to  their  body  w^eight.  In 
feeding  pigs,  symptoms  of  sickness  may  appear  at  any  time  after  3  weeks 
of  feeding,  and  deaths  frequently  occur  with  little  warning.  Various  sys- 
tems of  feeding  cotton-seed  meal  to  pigs  have  been  devised.  Some  of  them 
appear  to  minimize  its  danger  somewhat,  but  none  of  them  prevent  it  en- 
tirely. This  product,  therefore,  can  not  be  regarded  as  a  safe  feed  for  pigs 
in  the  combinations  in  which  it  has  heretofore  usually  been  fed.  (Rommel, 
G.  M.,  and  Vedder,  E.  B.,  Journal  of  Agricultural  Research,  Vol.  V,  p. 

489.   1915)- 

Referring  to  the  experiments  in  feeding  cotton-seed  meal  which  have 
been  made  by  various  agricultural  station  workers,  WeIvI.s,  C.  A.,  and 
EwiNG  P.  V.  [Georgia  Agricultural  Experiment  Station,  Bull,  iig,  1916)  state 
that  the  results  of  such  experiments  do  not  entirely  agree  and  few  absolute 
conclusions  can  be  drawn  from  them.  They  indicate,  however,  that  swine 
(particularly  young  pigs) ,  calves,  sheep,  horses,  cow^s,  steers,  dogs,  cats,  guinea 
pigs,  rabbits,  fish,  poultry,  and  other  animals  may  be  injured  by  eating 
cotton-seed  meal.  Some  of  the  smaller  animals,  such  as  pigs  and  calves, 
seem  to  be  more  susceptible  to  its  ihjury  than  cows,  steers,  and  similar 
animals.  This,  however,  may  h^ve  been  due  to  their  youth,  or,  more  prob- 
ably, to  a  consumption  of  larger  quantities  of  meal  in  proportion  to  their 
live  weight.  When  the  meal  was  fed  in  connection  with  pasturage,  or 
%vhen  it  had  been  steamed,  boiled  or  fermented,  or  when  fed  with  mineral 
matter,  particularly  iron  compounds,  it  often  seemed  to  exert  no  apparent 
injury  to  pigs  even  when  fed  in  rather  large  quantities.  The  injury  result- 
ing from  the  feeding  of  cotton-seed  meal  to  stock  has  been  attributed  to  : 
a)  the  oil  in  the  meal  ;  b)  its  crude  fibre  ;  c)  excesss  of  nitrogen  and  per- 
verted metabolism ;  d)  the  action  of  bacteria  and  moulds ;  e)  presence  of 
betain,  cholin,  or  other  alkaloids,  and  to  gossypol ;  /)  to  injurious  phosphcTr- 
ous  compounds  ;  or)  to  a  protein  group  containing  loosely  bound  sulphur, 
which  interferes  with  normal  iron  metabolism ;  g)  to  worms  and  certain  other 
causes  of  minor  importance  . 

Cotton-seed  products  for  feeding  purposes  are  available  in  several  com- 
mercial fojnis.     Cotton-seed  kernels  are  obtained  when  the  whole  cotton- 
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seed  is  decorticated  and  freed  from  most  of  the  hulls.  Cotton-seed  meal 
is  the  term  applied  to  the  ground  cotton -seed  cake  from  which  most  of  the 
oil  has  been  pressed.  Cotton- seed  flour  is  prepared  by  finely  grinding  and 
sifting  the  meal,  whereby  the  lint,  etc.,  are  removed  more  completely  than 
from  cotton-seed  meal. 

Two  processes  are  commonly  employed  in  preparing  cotton-seed  meal. 
In  the  first  process  the  seeds  are  decorticated,  ground,  and  then  steamed  for 
about  '/4  of  an  hour.  The  hot  mass  is  freed  from  most  of  the  oil  by  means 
of  hydraulic  presses  and  the  resulting  press  cake  is  then  ground  to  a  meal. 
In  the  second  process  the  oil  is  expressed  from  the  seeds  by  means  of  An- 
derson expellers  whereby  the  meal  becomes  heated.  The  residue  is  then 
ground  as  in  the  first  process.  The  second  procedure  is  frequently  called 
the  cold  process.  Nearly  all  of  the  mills  in  the  United  vStates  use  the  method 
employing  live  steam. 

Marchlewski,  L.,  {Journal  fur  praktische  Chemie,  Vol.  lyX,  p.  84, 
1899)  isolated  from  the  "  foots  "  from  cotton-seed  oil  a  substance  which  he 
named  gossypol.  Withers,  W.  A.  and  Carruth,  F.  E.  {Journal  of  Agricul- 
tural Research,  1915,  Vol.  261)  (i)  have  isolated  this  from  cotton-seed 
kernels,  by  extraction  with  fat  solvents  and  they  report  it  to  be  highly  toxic 
to  rabbits,  guinea  pigs,  rats,  and  pigs.  They  state  that  the  ether-extracted 
kernels  are  rendered  non-toxic  by  removal  of  gossypol.  According  to 
Withers  and  Carruth,  "  cotton  seed  meal  and  flour  were  found  toxic  to 
rabbits  but  the  flour  produced  no  ill  effects  on  rats  ".  The  unlike  toxicity 
to  rats  is  explained  by  the  variation  in  alteration  or  removal  of  gossypol 
in  the  manufacture  of  the  meal  from  the'  kernels. 

To  ascertain  whether  the  cotton-seed  proteins  are,  like  some  proteins 
from  maize,  notabty  deficient  for  the  purposes  of  nutrition  the  authors  have 
conducted  feeding  experiments  on  white  rats  for  which  cotton-seed  pro- 
teins furnished  practically  all  of  the  food  nitrogen  and  for  which  the  other 
essential  dietary  components  were  supplied  by  adding  to  the  products  to 
be  tested  a  suitable  mixture  of  protein -free  milk,  butter  fat,  and  starch 
which,  with  the  addition  of  adequate  protein,  is  sufficient  for  perfect  growth. 
In  this  way  they  have  found  that  satisfactory  growth  can  be  made  by  rats 
when  either  cotton-seed  globulin,  or  the  total  cotton-seed  protein  precipi- 
tated from  alkali  extracts  of  cotton-seed  meal,  is  employed  without  signi- 
ficant amounts  of  other  protein  in  the  mixture. 

The  facts  now  available  are  briefly  summarized  below. 

Cotton -seed  kernels  are  unsatisfactory  for  nutrition.  Cotton-seed  meal 
and  flour  are  valuable  foods  for  growing  rats,  both  when  used  as  the  sole 
source  of  protein  in  the  food,  or  when  used  in  smaller  quantity  to  supple- 
ment other  less  efficient  protein  concentrates.  The  excellent  "  quality  " 
of  the  cotton-seed  proteins  as  a  whole  is  attested  by  the  satisfactory  growth 
made  on  diets  furnishing  the  equivalent  of  only  9  per  cent  of  protein  (N  X 
54)  ;  even  with  6  per  cent  of  the  protein  considerable  growth  ensued.  Cot- 
ton-seed flour  gave  good  results  when  used  as  a  supplement  to  such  deci- 


(i)  See  also  R.,  Januar3-  i9i8,No.  64  ;  March  iqi8.No.  306.   {Ed.) 
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dedly  inferior  protein  concentrates  as  "  corn  gluten  ",  distillers'  grains, 
and  "  vegetable  albumin  flour  ". 

The  injurious  substance  in  the  kernels  can  be  removed  by  extraction 
with  ether  and,  according  to  Withers  and  Cakruth,  by  extraction  with 
carbon  bisulphide,  chloroform,  benzene,  or  alcohol,  but  not  with  petroleum 
ether  or  gasoline.  The  ether  soluble  material  is  deleterious,  either  because 
it  contains  some  toxic  ingredient  or  because  it  renders  the  food  containing 
it  so  unpalatable  that  the  animals  refuse  to  eat  it.  This  agrees  with  the 
results  obtained  by  Withers  and  Carruth  and  by  Mc  Coleum,  Simmonds, 
and  PiTZ. 

Foods  containing  cotton-seed  oil  prepared  by  pressing  the  kernels  in 
the  cold,  or  furnished  as  the  crude  unbleached  commercial  oil  prepared  by 
heating  the  kernels  before  pressing  them,  are  eaten  without  detriment  by  rats. 

By  treatment  with  steam  under  suitable  conditions  the  kernels  lose 
their  deleterious  efiect  on  rats.  The  variations  in  the  results  of  feeding 
different  samples  of  cotton-seed  meal,  which  have  been  reported,  may  be 
due  to  differences  in  the  mode  of  heating  which  the  products  have  experienced 
in  their  preparation. 

As  regards  the  question  as  to  whether  so  called  "  cotton-seed  injury  " 
in  the  feeding  of  domestic  animals  can  be  classed  with  the  deficiency  diseases, 
it  is  quite  possible  that,  as  Rommee  and  Vedder  maintain,  food  mixtures 
lacking  some  of  the  now  recognized  essential  ingredients  of  an  adequate 
diet  have  been  employed  in  the  past.  The  authors'  experience  with  rats 
successfully  grown  on  cotton-seed  rations  excludes  the  probability  that  there 
is  ordinarily  any  lack  of  the  water-soluble  vitamine.  Whether  the  quota  of 
inorganic  salts  furnished  in  agricultural  practice  is  always  sufficient  the 
writers  are  unable  to  answer.  It  is  noteworthy,  however,  that  they  have 
induced  young  rats  to  double  their  weight  at  a  normal  rate  of  growth  on  a 
food  mixture  containing  nothing  except  cotton-seed  meal,  starch,  and  lard. 
The  deleterious  effects  of  unheated  cotton-seed  kernels  cannot  be  denied. 
Whether  the  reputed  detrimental  effect  after  feeding  some  of  the  commer- 
cial cotton-seed  meals  is  associated  with  a  failure  to  destroy  a  deleterious 
constituent  or  is  attributable  to  unsuitable  methods  of  feeding  in  some  cases 
is  still  debatable. 

664  -  Test  of  Three  Protein  .Concentrates  and  iTwo  Leguminous  Roughages  in  Milk 

Production.  —  Hunziker,  O.  F.  and  Caldwel  l,  R.  E.,  in  the  Purdue  University  Agri- 
cultural Experiment  Station  Bulletinl>!o.  203,  pp.  1-20.  Eafayette,  Indiana,  August,  igi?- 

Results  of  an  experiment  designed  to  give  directions  to  feeders  of  dairy 
cows,  regarding  the  type  of  protein-carrying  concentrates  and  leguminous 
roughages  best  adapted  for  maximum  and  economical  milk  yield. 

The  three  protein-carrying  concentrates  under  test  were  cottonseed 
meal,  linseed  meal  and  gluten  feed,  and  the  hays  fed  were  alfalfa  hay  and 
soybean  hay  ;  ground  maize  and  maize  silage  were  included  in  all  rations. 

The  experiment  covered  a  period  of  180  days  and  was  divided  into  six 
periods  of  30  days  each,  15  cows  being  used,  divided  into  3  lots  of  5 
cows  each. 
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The  rations  used  in  the  experiment  are  given  in  the  following  schedule  : 

1.  Ground  maize,  cottonseed  meal,  alfalfa  hay  and  maize  silage. 

2.  Gromid  maize,  cottonseed  meal,  soybean  hay  and  maize  silage. 

3.  Grotmd  maize,  linseed  meal,  alfalfa  hay  and  maize  silage. 

4.  Ground  maize,  linseed  meal,  soybean  hay  and  maize  silage. 

5.  Ground  maize,  gluten  feed,  alfalfa  hay  and  maize  silage. 

6.  Ground  maize,  gluten  feed,  soybean  hay  and  maize  silage. 

The  cows  used  were  :  13  pure  bred  Jerseys  and  2  pure  bred  Ayrshires 
fresh  approximately  75  days  before  they  were  placed  in  the  experiment. 

The  average  daily  feeds  consumed  during  the  entire  experiment  are 
shown  in  Table  ]. 

TabIvE  1. — Showing  Average  Daily  Feeds  consumed  —  Entire  Experiment. 


Ground 

Cottonseed 

I^inseed 

Gluten 

Alfalfa 

Soybean 

Maize 

Ration 

maize 

meal 

meal 

feed 

hay 

hay 

silage 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

I    • 

7.88 

0.49 

8.52 

24.50 

2 

7-44 

0.78 

7-43 

25.07 

3 

7.66 

0.55 

8-54 

25.00 

4 

7.40 

1.06 

765 

24.81 

5 

7.24 

0.90 

8.27 

25.10 

6 

6.02 

^^" 

I.61 

7.62 

25.24 

The  average  daily  production  of  milk  for  each  of  the  6  periods  of  the 
experiment  was  not  especially  high,  averaging  19.64  lb.  for  all  cows  when 
receiving  alfalfa  hay  and  18.41  lb.  for  all  cows  when  receiving  soybean  hay. 
The  low  daity  milk  production  may  be  accredited  to  the  fact  that  the  cows 
were  mostly  pure-bred  Jerseys,  having  a  rather  high  fat  content. 

Table  II  shows  the  amount  of  dry  matter  required  to  .produce  a  unit 
of  product. 

Table  II.  —  Showing  the  Amount  of  Dry  Matter  Required  to  Produce 

a  Unit  of  Product. 


Average  dailv 

Average  daily 

Average  daily 

Diy  matter 

Dry  matter 

Ration 

butter 

dry 

required 

required  per 

milk  produced 

fat  produced 

matter  consumed 

per  100  lb.  milk 

pound  butter  fat 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

20.18 

0.9224 

22.899 

113.42 

24.76 

2 

19-93 

0.9346 

22.901 

121.99 

25.88 

3 

19.85 

0.9064 

22.605 

114.92 

24.47 

4 

17-31 

O.8161 

21.120 

"3-75 

24-35 

!            5 

18.89 

0.8822 

21.483 

113-85 

24.94 

1            ^ 

17.98 

0.8246 

20.817 

115.74 

25-25 
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The  cost  of  the  product,  considering  feed  cost  alone  (i),is  given  in 
Table  III  together  with  the  value  of  the  product,  calculating  all  butter  fat 
at  30  cents  per  pound  and  the  skim  milk  at  25  cents  per  hundred  pounds. 


Tabi,e 

III.  —  Showing  Cost  of  Product 

Average  daily 

Average  daily 

Cost 

Cost 

Production 

Ration 

cost  of  feed 

value 

per  roc  pound 

per  pound  butter 

per  $1.0  worth 

of  product 

milk  produced 

fat  produced 

of  feed 

I 

S  0.1925 

$    0.32 

$    0.98 

$    0.216 

$     1.605 

2 

O.I  90 1 

0.28 

I. ID 

0.234 

1.464 

3 

0.1997 

0.32 

1. 00 

0.213 

1.602 

.      4 

0,1990 

0.30 

1.05 

0.226 

1-523 

5 

0.1968 

031 

0.99 

0.218 

1.589 

6 

0.1895 

0.28 

1.05 

0.229 

1.498 

The  average  daily  cost  apparently  was  not  influenced  by  the  type  of 
protein-carrying  concentrates  used.  The  variation  in  cost  was  doubtless 
influenced  chiefly  by  the  roughage  fed.  The  type  of  roughage  used 
produced  an  average  variation  in  the  total  value  of  the  product*  from 
S  9.52  when  alfalfa  hay  was  fed  to  $  8.67  when  soybean  hay  was  fed,  or 
about  4  cents  per  day. 

The  conclusions  drawn  as  a  result  of  the  discussion  of  the  data  present- 
ed in  the  foregoing  tables  may  be  summarized  as  follows  : — 

A  ration  used  in  milk  production,  which  contains  giound  maize,  maize 
silage  and  a  leguminous  hay,  requires  a  very  limited  amount  of  protein- 
carrying  concentrates  in  order  that  it  may  be  properly  balanced.  The 
three  protein-carrying  concentrates  used  in  the  experiment  affected  the 
cost  of  the  ration  less  than  an}^  of  the  four  feeds  of  which  the  ratioi^ 
was  composed. 

When  fed  in  connection  with  alfalfa  hay,  cottonseed  meal  was  the  most 
economical  source  of  protein,  gluten  feed  ranking  second  and  linseed  meal 
standing  third,  using  prices  as  shown  in  the  note  (i). 

Alfalfa  hay  was  12  %  more  economical  as  a  milk  producing  roughage 
than  soybean  hay,  both  selling  at  the  same  piice  per  ton,  and  without  tak- 
ing into  account  the  greater  quantity  of  soybean  hay  refused,  'due  to  its 
unpalatable  character.  The  cost  of  milk  was  affected  to  the  greatest  de- 
gree by  varying  the  price  of  maize.  Hay  ranked  second,  maize  silage  third 
and  the  protein-carrying  concentrates  fourth.  The  hay  and  maize  exert 
practically  the  same  influence  upon  the  cost  of  milk. 

The  use  of  soybean  hay  caused  an  increase  in  body  weight  and  a  de- 
crease in  daily  milk  and  butter  fat  production. 

Properly  balanced  rations  were,  approximately,  equally  efficient  in 
the  production  of  milk  and  butter  fat  per  unit  consumption  of  dry  matter. 

(i)  Prices  of  feeds  used  were  as  follows  :  Cottonseed  meal  $  30  per  ton  ;  linseed  meal  Bfi,, 
$  36  per  ton;  gluten  feed  $28.50  per  ton;  ground  maize  $  0.60  per  bushel ;  alfalfa  hay  $15  per  Mif, 
ton  ;  soybean  hay  $  15  per  ton  ;  maize  silage  $  3.50  per  ton.  '  B ': 
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665  -  Feeding  wilh  Maize  Silage  and  Ground  Cotton  Cake :  Its  Influence  on  the 
Composition  and  Quality  of  the  Butter. —  See  No.  696  of  tiiis  Review. 

666  -  The  Role  of  Water  in  a  Dairy  Cow's  Ration;  Investigations  made  in  U.  S.  A.—  cattle 

Iv-JlRSEn,  C. ,  HtTNGERFORD,  E.  H.  and  B  AILEY,  D.  E. ,  in  Soiifh  D  ikota  State  College  of  Agri- 
ciiliure  and  Mechanic  Arts,  Agricultural  Experiment  Station,  BulletinNo.i75,pp.  648-691 
-|-  16  Tables.     Huron,  April,  1917- 

Some  dairymen  claim  that  if  the  amount  of  drinking  water  given  to  a 
cow  is  limited,  the  body  temperature  is  raised  a  nd  the  composition  of  the  milk 
modified,  the  percentage  of  fat  especially  being  increased.  In  order  to  verify 
this  assertion  the  authors  undertook  a  series  of  experiments  (i)  on  the  effect 
of  watering  cows  at  different  intervals  with  varying  quantities  of  water  on 
the  following  factors:  — amount  of  food  consumed,  digestibility  of  food, 
quantity  and  composition  of  faeces  and  urine,  quantity  and  composition  of 
milk,  composition  and  quality  of  butter  fat,  body  temperature  and  physical 
condition  of  the  cow.  Data  on  the  mineral  metabolism  of  the  cow  were 
also  obtained.  The  experiment,  carried  out  on  four  animals,  was  divided 
into  three  periods,  separated  by  a  period  in  which  the  ration  was  normal. 
In  the  first  period  the  animals  were  watered  every  24  hours  (an  average  of 
61.65  lb.  per  head),  in  the  second  period  every  60  hours  (an  average  of  51.20 
lb.  per  head),  in  the  third  period  with  half  the  normal  ration  of  water  (40.00 
lb.  per  head). 

A  series  of  tables  gives  :  —  Composition  of  feed  and  water  ;  weight  of 
animals,  amount  of  food  consumed  and  daily  milk  yield,  coefficients  of  di- 
gestibility of  the  rations,  amount  of  water  drunk  and  food  digested  daily, 
daily  amount  and  composition  of  the  faeces,  relation  of  amount  of  water  to 
dry  matter  consumed,  average  daily  amounts  and  composition  of  the  urine 
and  the  milk,  analysis  of  butter  fat,  average  temperature  of  the  shed  and  cows, 
effect  of  room  temperature  on  the  total  amoun  t  and  percentage  of  fat  in  the 
milk  ;  food  constituents  digested  per  1000  lb.  of  live  weight  daily,  daily  energy 


(i)  The  effect  of  vsrjing  quantities  of  water  in  th  ration  or  the  composition  of  milk  has 
been  studied  bymanyauchois.  Turner,  Shaw,  Morton  and  Wright  compared  txpeiimentally  : 
—  i)  a  full  allowance  with  a  limited  allowance  of  water ;  2)  a  heavy  ration  of  turnips  w  ith  a 
«iry  roughage  ration ;  3)  wet  beet  pulp  with  dry  beet  pulp ;  4)  green  clover  with  cured  hay. 
They  proved  that,  though  individual  cows  produced  milk  with  an  abnormal  fat  content,  the 
different  rations  did  not  as  a  rule  influence  cither  the  quantity  or  the  composition  of  the  milk. 

Gilchrist  (Variations  in  the  Composition  of  Mlk  and  their  Probable  Causes,  Durham 
County  Council  Education  Committee  Reports,  Daiyr  Investigations,  Offerton  Hall, pp.  7-27: 1909) 
foimd  little  or  no  difference  in  the  quantity  and  quali+y  of  milk  produced  by  cows  eicher  on 
pastare  or  a  heavy  mangel  ration  and  that  produced  by  cows  on  a  ration  of  hay  and  grain. 

Armsby  found  that  cows  drink  more  when  fed  a  heavy  protein  ration  than  when  fed  a 
low  protein  racion,  and  that  cows  fed  dry  roughage  drink  about  40  lb.  more  water  per  day 
than  those  fed  green  hay.  (Authors.) 

See  als-^  the  summary  of  the  results  obtained  by  various  workers  in  experiments  on  the 
influence  of  the  composition  of  the  ration  on  milk  secretion ,  read  by  Kellner  at  the  Inter- 
national Dairy  Congress  held  at  Budapest,  June,  1901,,  in  the  Journal  of  the  Board  of  Agri- 
culture, Vol.  XVI,  >J  o.  8,  pp.  649-654,  lyondon,  November,  1909 ;  the  author  proves  the  influence 
to  be  very  slight.  See  also  B.  1912,  Nos.  150  and  682  ;  1916,  No.  885  ;  1917,  No.  347  :  191S  , 
No.  63.       (Ed.): 
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requirement  per  looo  lb.  Jive  weight,  distribution  of  water  in  the  cow's 
bod3^  average  daily  rations  and  balance  of  food  nutrients  in  the  three  periods 
of  the  experiment. 

Results.  —  i)  Food  consumed.  —  When  the  cows  are  watered  once  in 
24  hours  instead  of  two  or  three  times  there  is  a  slight  decrease  in  the  total 
amount  of  food  taken  and  in  the  quantity  of  milk  produced,  but  this  second 
decrease  is  not  proportionate  to  the  first.  During  the  30  days  of  the  experi- 
ment the  animals  lost  an  average  of  II  lb.  per  head.  This  loss  was  much 
greater  during  the  second  test  (171b.)  and  the  third  (95  lb.  per  head  on  an 
average). 

During  the  periods  in  which  the  cows  received  a  full  ration  of  water  at 
long  intervals,  the  expected  decrease  in  milk  production  was  not  obtained. 
If  the  slight  decrease  in  the  amount  of  food  consumed  and  the  loss  in  weight 
be  considered  it  must  be  concluded  that  cows  can  utilise  the  water  stored  in 
their  systems  for  milk  production  and  other  functions.  When  the  cows  only 
received  half  the  normal  quantity  of  water  (test  3)  there  was  a  marked  de- 
crease in  the  amount  of  hay  consumed,  milk  produced  and  in  body  weight. 

2)  Digestion  of  rations.  —  The  coefficient  of  digestibility  was  increased  in 
each  of  the  tests  in  which  the  intervals  between  watering  were  lengthened 
and  in  those  in  which  the  cows  only  received  half  the  normal  ration  of  wa- 
ter. This  increase  in  the  cpefficient  of  digestibility  is  particularly  marked 
in  the  case  of  crude  fibre.  Cows  watered  once  in  24  hours  digested  55  %  of 
crude  fibre  as  compared  with  54  %  digested  by  the  control  animals  watered 
three  times  a  day  ;  cows  watered  once  in  60  hours  digested  71.07%  of  fibre 
as  aginst  55.7  %  by  the  control  animals,  and  those  receiving  half  a  ration 
of  water  digested  about  2  %  more  than  the  control  animals. 

The  increase  in  the  digestibility  of  the  nitrogen  free  extract  and  of  the 
protein  is  not  regular  and  is  less  marked. 

As  regards  the  actual  amount  of  crude  fibre  digested,  the  cows  in  test  i 
digested  about  0.09  lb.  per  head  daily,  and  those  in  test  2  only  1.26  lb.  more 
than  the  contjol  animals,  those  of  test  3  digested  1.125  lb.  less  than  the 
control  animals. 

Numerous  investigations  have  led  to  the  general  acceptance  of  the 
theory  that  the  digestibility  of  crude  fibre  depends  largely  on  the  active  bac- 
teria present  in  the  intestinal  tract  and  the  action  of  the  digestive  juices. 
It  is  probable  that  an  increased  amount  of  water  retards  bacterial  action 
in  digesting  crude  fibre,  and  that  a  decreased  amount  leaves  the  digestive 
juices  more  concentrated  and,  therefore,  more  efficient  and  makes  the  chyme 
firmer  and  slower  in  moving  through  the  digestive  tract  so  that  it  is  exposed 
for  a  longer  period  to  the  action  of  the  secretions  in  the  tract. 

These  results  show  that  to  obtain  the  most  efficient  digestion  of  food  it 
is  wise  not  to  water  the  animpls  too  abundant^  at  feeding  time  or  imme- 
diately before  or  after  a  heav>'  meal. 

3)  Effects  of  the  quantity  of  water  ingested  on  the  composition  of  the  ex- 
creta. —  The  percentage  of  water  in  the  faeces  and  the  urine  varies  but 
little  with  the  different  quantities  of  water  ingested;  there  was  almost  no  dif- 
ference between  the  faeces  of  the  control  animals  and  those  in  tests  i  and  2; 
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in  test  3  there  was  a  decrease  of  about  2  %.  Frequent  watering  seems  to 
have  no  appreciable  effect  on  the  composition  of  the  faeces  except  that 
lengthening  the  intervals  between  drinking  slightly  reduces  the  crude  fibre. 
When  the  cows  only  received  half  the  tiormal  ration  of  water  there  was 
an  increase  in  the  protein,  nitrogen-free  extract  and  cr-ude  fibre  contained 
in  the  faeces. 

When  the  cows  received  an  unlimited  supply  of  water  three  times  a 
day  they  drank  3.5  lb.  for  every  pound  of  dry  matter  consumed,  when 
watered  once  in  60  hours  they  drank  2.38  lb.  per  pound  of  dry  matter,  and 
"when  receiving  half  the  normal  ration  of  water  every  24  hours  they  drank 
1.8  lb.  per  pound  of  dry  matter. 

4)  Effect  of  the  quantity  of  water  ingested  on  the  quantity  and  composi- 
tion of  the  milk.  — •  In  all  the  tests  the  composition  of  the  milk  and  butter 
fat  remained  absolutely  unchanged.  It  is  for  this  reason  that  a  cow  receiv- 
ing insufficient  water  goes  dry  without  there  being  any  modification  in  the 
composition  of  her  milk.  Frequent  watering  has  little  influence  on  the 
quantity  of  milk  produced.  When  the  normal  water  ration  was  reduced  by 
half  the  milk  yield  was  reduced  a  little  at  the  beginning,  this  reduction  in- 
creasing as  the  experiment  continued  till  it  was  about  34-  There  is  no  doubt 
that  the  cows  would  have  gone  dry  if  this  ration  had  been  continued. 

'  5)  Effect  of  water  on  the  body  temperature  of  the  cow.  ■ —  When  the  cows 
were  watered  every  24  hours  the  body  temperature  was  [lowered  by  the 
fraction  of  one  degree  Fahrenheit  15  minutes  after  watering.  With  in- 
tervals of  6d  hours  the  temperature  dropped  2^  F.  The  minimum  was  ob- 
tained I  to  I  ^  hours  after  watering  (130  lb.  of  water  per  head).  The  tem- 
perature of  cows  receiving  half  the  normal  ration  of  water  was  i^  F.  higher 
than  when  they  received  a  normal  amount,  but  there  was  no  increase  in  the 
fat  content  of  the  milk. 

During  a  special  experiment  the  cows  were  exposed  to  room  tempera- 
tures varying  from  51  to  iozlo  F.  It  was  found  that  the  fat  content  tends 
to  increase  with  the  body  temperature,  though  the  increase  is  but  slight; 
about  4.4%  for  bg^F.  and  5.04%  for  104.80  F.  Since,  however,  high  tempe- 
rature slightly  reduces  milk  secretion,  the  total  amount  of  fat  increases  in 
inverse  ratio  to  the  percentage,  in  the  case  quoted  from  11. 2  lb.  to  10.2  lb. 
per  head  daily.  In  conclusion  it  may  be  said  that  keeping  dairy  cows  in 
milk  in  hot  sheds,  blanketing  them  and  withholding  water  in  order  to  raise 
the  fat  content  is  very  dangerous  to  their  health. 

6)  Physical  condition  of  the  cows.  —  The  abnormal  conditions  brought 
about  by  withholding  water  were  nervousness,  gauntness  and  high  body 
temperature.  When  the  animals  were  watered  every  60  hours  and  when  they 
received  half  the  normal  ration  of  water  a  larger  amount  of  energy  was  re- 
quired to  accomplish  the  body  functions. 

7)  Chief  functions  of  water  in  a  dairy  cow's  ration.  —  The  results  of  their 
experiments  led  the  authors  to  the  following  conclusions :  —  A  good  dairy 
cow  probably  requires  more  water  than  any  other  domestic  animal.  Water 
dissolves  food  (for  this  reason  the  more  food  an  animal  eats,  the  more  drink 
it  requires),  distributes  it  to  the  different  parts  of  the  body  and  removes  the 
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waste  products.  The  authors  showed  that  more  than  12  %  of  the  total 
water  drunk  is  eliminated  through  the  skin  in  winter  in  the  shed,  and  27  % 
in  August  ;  56  %  of  the  water  drunk  in  eliminated  in  the  faeces  and  15  % 
in  the  urine.  On  an  average,  15  %  of  the  water  drunk  passes  into  the  milk 
(in  good  milkers  this  percentage  is  higher;  in  one  of  the  experiment  animals, 
among  which  there  were  no  choice  cows,  this  percentage  was  24  %).  Water 
regulates  the  body  temperature  ;  the  loss  of  water  through  the  body  was 
twice  as  great  in  August  as  in  January. 
667  -  The  Influence  of  Parturition  on  the  Composition  and  Properties  of  the  Milk  and 

Milk  Fat  of  the  Cow.  —  Eckles,  C.  B.  and  I,eroy,  S.  palmer  (Department  of  Dairy 
Husbandry,  University  of  Missouri,  Columbia),  in  The  Journal  of  Biological  Chemistry, 
Vol.  XXVII,  No  2,  pp.  313-326.  Baltimore,  Md„  191 6. 

The  general  opinion  prevails  that  cows'  milk  is  not  suitable  for  human 
food  for  a  period  of  time  after  parturition.  Opinion  varies  as  to  the  length 
of  time  the  milk  is  unfit  for  use,  as  low  as  2  da5^g  and  as  high  as  15  days 
being  stated  as  the  proper  period  by  different  authorities.  The  methods 
and  standards  for  certified  milk  adopted  by  the  American  Association  of 
Medical  Commissions  place  the  figure  at  7  days  after  parturition.  The 
basis  for  the  exclusion  of  cows'  milk  immediately  after  the  birth  of  the  calf 
is  that  its  composition  or  constituents  give  rise  to  intestinal  disorders. 
The  evidence  upon  which  this  conclusion  is  based  is,  however,  extremely 
difficult  to  find. 

The  data  which  are  offered  in  the  present  paper  indicate  that  colos- 
trum milk  is  subject  to  variations  in  composition,  or  in  other  words  that  the 
effect  of  parturition  on  the  composition  of  cows'  milk  may  be  greatl}''  in- 
fluenced by  other  factors.  Data  are  presented  on  two  questions  :  i)  the 
effect  of  milking  the  cow  up  to  the  time  of  parturition  ;  2)  the  influence  of 
the  length  of  the  period  the  cow  is  dry  before  parturition. 

The  conclusions  which  the  authors  have  drawn  from  these  data  are  the 
following  :  — 

Parturition  in  the  case  of  the  cow  is  normally  accompanied  by  the  pro- 
duction of  milk  of  extremely  abnormal  composition,  called  colostrum. 

When  cows  are  milked  up  to  parturition,  however,  the  colostrum  milk 
and  milk  fat  are  much  less  abnormal  in  composition  and  follow  closely  the 
composition  of  the  milk  and  milk  fat  given  before  parturition. 

The  chief  characteristic  of  the  milk  as  the  cow  approaches  parturition 
in  these  cases  is  the  marked  increase  in  the  content  of  heat-coagulable  pro- 
teins, which  reach  their  maximum  in  the  first  milk  following  parturition, 
that  is,  the  true  colostrum  milk.  This  would  indicate  that  a  high  content 
of  heat-coagulable  proteins  is  the  chief,  if  not  the  only,  real  effect  of  partu- 
rition on  the  milk. 

The  length  of  time  the  cow  is  dry  before  parturition  is  a  factor  influenc 
ing  the  composition  of  colostrum  milk,  but  does  not  influence  the  composi 
tion  of  colostrum  milk  fat.     The  shorter  the  time  the  cow  is  dry  the  less 
abnormal  will  be  the  composition  of  the  colostrum  milk. 


(i^  See  also  R.  April  1918,  No.  445.  (Ed. 
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668  -  Winter  Steer  Feeding  in  Indiana,  U.  S.  U.  —  Skinner,  j.  h.  and  king,  g.  f., 

iu  the  Purdue   University,  Agricultural  Experiment  Station,  Bulletin  No.  191,  Vol.  XIX, 
pp.  1-35.  lyafayette,  Indiana,  September,  1916. 

The  experiments  described  were  undertaken  to  determine  :  —  i)  the 
comparative  value  of  leguminous  hay  alone  and  in  combination  with  maize 
silage  as  roughage  for  fattening  cattle  ;  2)  the  comparative  value  of  clover 
hay  and  alfalfa  hay  as  roughage  for  full-fed  cattle  ;  3)  the  value  of  feeding 
molasses  and  mixed  molasses  feeds  for  fattening  cattle  ;  4)  the  comparative 
value  of  a  limited  feed  of  maize  with  maize  silage  and  a  full  feed  of  maize 
for  fifiishing  steers. 

For  the  purposes  of  the  experiment  70  medium  feeding  cattle  were  used. 
These  were  divided  into  seven  lots  of  10  steers  each,  as  far  as  possible  equal 
in  size,  condition,  breeding,  etc.,  and  kept  under  similar  conditions.  The 
experiment  lasted  150  days.  With  each  lot  of  cattle  were  10  good  quality 
hogs,  with  an  average  weight  of  105  lb.  each  when  the  experiment  started. 
In  addition  to  droppings  from  the  cattle  all  the  hogs  received  as  much  maize 
as  they  could  eat  ;  in  addition  five  hogs  in  lots  2,  3  and  4  also  received  a 
small  quantity  of  shorts  and  kitchen  waste. 

Maize  silage  and  leguminous  hay  v.  leguminous  hay  {Lots  2,  4,  3  and  7) 
—  The  rations  were  composed  of  shelled  maize,  cottonseed  meal  (2.5  lb. 
daily  per  1000  lb.  live  weight) ,  clover  or  alfalfa  hay,  with  and  without  maize 
silage. 

The  table  shows  that  the  addition  of  maize  silage  to  the  ration  reduced 
the  maize  required  and  practically  replaced  hay.  It  also  shows  the  average 
daily  gain,  cost  of  gain  per  100  lb.,  and  profit  per  steer  with  and  without 
pork.  It  is  seen  that  the  addition  of  maize  silage  to  a  ration  of  shelled 
maize,  cottonseed  meal  and  clover  had  very  little  effect  on  the  gains  made 
by  the  cattle,  whereas  when  alfalfa  hay  was  substituted  for  clover  hay  the 
difference  in  gain  was  marked.  Although  the  additions  of  maize  silage  to 
the  ration  with  clover  hay  slightly  reduced  the  gain  (0.07  lb.),  it  also 
reduced  the  cost  of  gain  by  94  cents  per  100  lb.  In  the  ration  with  alfalfa 
hay  the  addition  of  maize  silage  both  raised  the  gain  (0.29  lb.)  and  reduced 
the  cost  of  gain  ($  2.30  per  100  lb.) 

Limited  feed  of  maize  v.  full  feed  of  maize  (Lots  i  and  4).  —  During  the 
five  months  of  the  experiment  lyOt  i  received  a  ration  of  maize  silage,  clover 
hay  and  cottonseed  meal,  with  maize  in  the  following  varying  amounts 
daily  per  steer  —  ist  month,  none ;  2nd  month,  5  lb. ;  3rd  month,  7  lb. ; 
4th  month,  8  lb. ;  5th  month,  9  lb.  IvOt  4  received  a  ration  of  cottonseed 
tneal,  clover  hay,  maize  silage,  and  as  much  maize  as  the  animals  would 
eat  after  having  been  gradually  worked  oh  to  a  full  feed. 

From  the  table  it  is  seen  that  the  steers  on  a  limited  feed  of  maize  ate 
larger  ciuantities  of  both  clover  hay  and  silage  than  those  on  full  feed.  The 
average  difference  in  maize  consumption  was  4.01  lb.  daily  throughout  the 
whole  period. 

The  table  also  shows  that  the  average  daily  gain  per  steer  was  Vio  1^- 
in  favour  of  an  unlimited  maize  supply,  but  the  gain  was  less  economical, 
costing  84  cents  per  100  lb.  more  than  when  limited  maize  was  fed.     The 
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profit  from  full-fed  cattle  was  $  1.66  less  than  that  from  those  given  limited 
maize. 

Clover  hay  v.  alfalfa  hay  as  roughage  (I^ots  2,  4,  3  and  7)  When  hay  was 
the  only  form  of  roughage  the  cattle  receiving  clover  ate  the  same  quantity 
of  maize  but  slightly  more  hay  (0.7  lb.  daily)  than  those  receiving  alfalfa. 
When,  however,  silage  was  added,  those  receiving  alfalfa  ate  slightly  less 
grain  and  haj^  but  more  silage  than  those  receiving  clover.  The  average 
amount  of  food  consumed  daily  is  shown  in  the  table. 

When  clover  or  alfalfa  were  fed  as  the  only  roughage  there  was  practi- 
cally no  difference  in  any  of  the  principal  factors  influencing  profit  or  loss ; 
the  rate  and  cost  of  gain  were  practically  the  same  in  each  case.  When, 
however,  silage  was  added  to  the  ration  the  cattle  receiving  alfalfa  hay  sur- 
passed those  receiving  clover  hay  in  every  factor  except  pork  production, 
their  rate  of  gain  was  more  rapid  and  more  economical,  their  finish  was  bet- 
ter and  the  profit  per  steer  higher.  It  is  difficult  to  account  for  this  marked 
superiority  by  the  slight  difference  in  the  rations  consumed;  it  was  more 
likely  due  to  a  difference  in  the  individuality  of  the  cattle,  although  such  a 
difference  was  not  evident.  It  is  notable  that  in  all  the  trials  comparing 
the  value  of  clover  hay  and  alfalfa  hay  with  maize  silage,  the  cattle  which 
most  nearly  replaced  hay  by  silage  made  the  most  rapid  and  economical 
gains.     The  average  results  of  this  experiment  are  given  in  the  table. 

Cane  molasses  v.  molasses  feed  (lyOts  4,  5  and  6).  — The  rations  fed  were 
composed  of  shelled  maize,  cottonseed  meal  (2.5  lb.  daily  per  i  000  lb.  live 
weight),  maize  silage,  and  clover  hay,  varied  with  either  cane  molasses  or 
molasses  feed.  If  feeds  containing  molasses  improve  the  appetites  of  cattle 
they  may  clearly  be  of  great  value.  The  table  shows  the  effects  of  the  differ- 
ent rations  on  the  appetites  of  the  cattle.  It  will  be  seen  that  the  addition 
of  molasses  to  the  ration  increased  the  appetites  of  the  cattle,  the  increase 
being  shown  more  particularly  by  the  amount  of  silage  consumed.  The 
molasses  feed  was  much  relished  by  the  animals. 

The  addition  of  molasses  to  the  ration  increased  the  rate  of  gain,  whereas 
when  molasses  feed  was  substituted  for  cottonseed  meal  the  rate  of  gain 
was  reduced.  The  addition  of  molasses  made  very  little  difference  in  the 
cost  of  gain,  but  the  use  of  molasses  feed  instead  of  cottonseed  meal  mate- 
rially increased  this  cost.  It  should  be  noted  that  the  most  efficient  ration 
from  the  point  of  view  of  gain  and  the  finish  of  the  cattle  was  that  composed 
of  shelled  maize,  cottonseed  meal,  molasses,  clover  hay  and  maize  silage,  but 
the  most  economical  ration  was  that  composed  of  shelled  maize,  cottonseed 
meal,  clover  hay  and  maize  silage. 

A  detailed  financial  statement  of  the  experiments  is  appended  to  the 
bulletin. 

669  -  Fattening  Western  Lambs  in  U.  S.  A.  —  Skinner,  j.  h.  and  king,  f.  g.,  in  the  sheep 

Purdue  University  Agricultural  Experiment  Station,  Bui  etin  No.  192.  Vol.  XIX,  pp.  1-20. 
lyafayette,  September,  191 6. 

The  object  of  the  experiment  was  to  compare  the  feeding  values  for 
fattening  lambs  of  :  — - 1)  clover  hay  and  maize  silage  alone  and  in  combina- 
tion :  2)  maize  silage    alone    and  in    combination    with  dry    roughage  ; 
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3)  clover  hay  and  alfalfa  hay;  4)  cottonseed  meal  as  a  supplement  to  rations 
of  maize,  clover  hay  and  maize  silage  ;  5)  cottonseed  meal  and  ground  soy 
beans  as  supplements  to  rations  ;  6)  molasses.  The  influence  of  shelter 
on  fattening  lambs  was  also  studied. 

Two  hundred  and  twenty-five  choice  improved  Mexican  lambs  were 
used.  They  were  of  excellent  quality  and  remarkably  uniform  in  size,  type, 
quality  and  condition.  The  lambs  were  divided  into  9  lots  of  2^  each.  Eight 
of  these  lots  were  placed  in  an  open  shed  and  fed  different  rations,  the 
ninth  lot  was  fed  in  a  barn  upon  a  ration  similar  to  that  of  lyOt  6  in  the 
open    shed.     The  experiment  lasted  100  days. 

Maize  silage  and  clover  hay  (Lots  3  and  6).  —  Both  lots  of  lambs  were 
started  with  a  ration  of  14  lb.  of  oats  daily  for  25  lambs.  At  the  end  of 
the  7th  day  maize  was  added  to  the  ration  and  oats  gradually  eliminated  till, 
by  the  17th  day,  each  lot  was  receiving  the  experimental  rations  only.  It 
was  only  after  the  17th  day  that  more  than  i  lb.  of  silage  daily  per  lamb  was 
consumed,*  but  at  no  time  was  less  than  i  lb.  of  hay  eaten  daily  per 
lamb.  The  appended  table  shows  the  results  obtained. 

It  is  seen  that  the  difference  in  daily  gain  is  practically  negligible .  There 
was  a  saving  of  81  cents  in  the  cost  of  100  lb.  gain  when  silage  was  used,  and 
an  increased  profit  of  29  cents  per  head. 

Maize  silage  v.  maize  silage  and  dry  rouglmge  (Lots  i,  5,  and  7).  —  All  the 
lambs  received  a  grain  ration  of  7  parts  shelled  maize  and  i  part  cottonseed 
meal.  At  the  end  of  80  days,  the  lambs  of  Lot  i,  receiving  only  silage  as 
roughage,  went  off  very  badly  and  their  ration  had  to  be  materially  reduced 
and  one  feed  of  clover  hay  given  to  make  them  eat  well  again. 

The  table  shows  that  the  elimination  of  dry  roughage  from  the  ration 
decreased  the  grain  consumption  and  increased  the  silage  consumption, 
but  not  in  proportion  to  the  dry  matter  removed  by  the  elimination  of  clover 
hay.  The  elimination  of  clover  hay  also  decreased  the  profit  per  lamb  and 
the  rate  of  gain.  The  rate  of  gain  and  profit  per  lamb  was  lowest  when 
oat  straw  was  added  to  the  silage.  The  finish  on  the  lambs  was  much  the 
best  when  clover  hay  and  silage  were  fed. 

Clover  hay  v.  alfalfa  hay  (Lots  3  and  4).  — ■  The  only  difference  in  the 
rations  fed  was  that  one  lot  received' clover  hay,  the  other  alfalfa  hay.  It 
will  be  seen  from  the  Table  that  the  grain  consumed  was  the  same  in  both 
cases,  but  that  more  hay  was  eaten  when  clover  was  fed.  The  best  results, 
however,  as  regards  gain,  profit  and  finish,  were  obtained  with  alfalfa.  These 
results  do  not  agree  with  two  similar  trials  made  at  Purdue  ;  this  is  probably 
due  to  the  fact  that,  though  the  best  clover  hay  procurable  was  used,  it 
was  only  of  medium  quality  and  not  entirely  free  from  mould,  whereas  the 
alfalfa  hay  was  of  excellent  quality  and  well  cured. 

Cottonseed  meal  as  a  supplement  (Lots  6  and  7) .  —  At  the  end  of  12  days 
I  lb.  of  cottonseed  meal  for  25  lambs  was  introduced  into  the  ration,  and 
gradually  increased  till,  at  the  end  of  20  days  Lot  7  was  receiving  3  lb.  of 
cottonseed  meal  and  21  lb.  of  maize,  as  compared  with  24  lb.  of  maize  given 
to  Lot.  6.  Both  lots  were  then  given  all  the  grain,  hay,  and  silage  they  would 
eat,  the  cottonseed  meal  being  kept  in  the  proportion  of  1  lb.  to  7  lb.  of 
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maize.  At  no  time  was  there  any  difference  in  the  quantity  of  food  eaten 
by  the  two  lots.  The  table  shows  that,  though  the  addition  of  cottonseed 
meal  to  the  ration  increased  the  cost,  it  also  increased  the  rate  of  gain  and 
the  profit.  This  is  in  accordance  with  previous  trials  which  showed  the  great 
est  merit  of  cottonseed  meal  to  lie  in  the  improved  finish  it  gave  the  lambs. 

Molasses  (lyOts  2  and  7).  — The  only  difference  in  the  rations  of  the 
two  lots  was  that  IvOt  2  was  given  4  lb.  of  cane  molasses  daily  in  place  of 
4  lb.  of  maize.  The  amount  of  food  eaten  was  almost  the  same  in  both  lots, 
though  the  addition  of  molasses  slightly  increased  the  appetite  of  the  lambs. 
The  rate  of  gain  was  slightly  higher  when  mola.sses  was  fed,  but,  owing  to 
the  high  price  of  the  molasses,  the  profit  was  less  ;  this  was  also  partly  due 
to  the  fact  that  the  finish  on  the  lambs  in  L,ot  2  was  less  good  than  those 
on  Lot  7. 

Ground  soybeans  v.  cottonseed  meal  as  a  supplement  (Lots  7  and  8)  —  The 
only  difference  in  the  rations  was  the  substitution  of  ground  soybeans  for 
cottonseed  meal.  The  table  shows  the  daily  food  consumption  to  be  practi- 
cally the  same  in  both  cases.  The  small  difference  in  the  rate  of  gain,  the 
cost  of  gain  and  the  profit  made  were  in  favour  of  cottonseed  meal. 

Open  shed  v.  barn  as  shelter  (Lots  6  and  9).  —  Lot  6  was  fed  in  an  open 
shed  containing  a  space  14  X  16  ft.  under  cover  and  14  X  14  ft.  in  the  open. 
Lot  9  was  fed  in  a  barn  36  X  44  ft.  with  three  windows  in  the  north,  one  in 
the  south,  and  one  in  the  east,  all  of  which  were  kept  open.  The  lambs,  the 
only  animals  in  the  barn,  were  confined  in  a  space  of  14  X  24  ft. 

Both  lots  were  fed  similar  rations  composed  of  shelled  maize,  clover  hay, 
and  maize  silage.  The  results  given  in  the  appended  table  show  that  the 
grain  and  hay  consumed  was  the  same  in  both  cases,  but  that  Lot  6  ate  more 
silage.  This  was  because  the  lambs  in  the  barn  did  not  eat  silage  as  early 
as  those  in  the  open ;  when  they  had  learnt  to  eat  it  well,  the  amount  con- 
sumed was  about  equal  in  both  lots.  The  lambs  in  the  open  shed  made  more 
rapid  and  economical  gains  than  those  in  the  barn,  but  the  finish  was  the 
same  in  both  cases.     These  results  confirm  those  obtained  in  previous  trials. 
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BEE  icBEPixG       670  -  The  Wintering  of  Bees  in  Ontario,  Canada.—  pettit,  morley,  in  Ontario  Depart- 
ment oi  Agriculture,  Bullctin't^o.  256,  pp.  24  +  11  Fig--.  Toronto,  Ontario,  October,  1917. 
The  beekeepers  of  Ontario  lose  each  year  from  10  to  50  %   of   their 
colonies  through  winter  and  spring  losses. 

American  bee  literature  is  full  of  theories  on  the  wintering  of  bees  and 
on  the  causes  of  the  losses  therefrom.  Many  of  these  theories  have  been 
rejected  or  ignored.  As  the  result  of  numerous  experiments  and  a  free 
interchange  of  ideas,  however,  successful  beekeepers  have  evolved  methods 
of  wintering  based  on  principles  which  recent  scientific  research  has  on  the 
whole  proved  to  be  correct, 

Beekeepers  in  Ontario  adopt  two  methods  of  -wintering.  Some  place 
their  hives  in  a  cellar  and  attempt  to  keep  the  bees  inactive  by  controll- 
ing the  environmental  factors,  such  as  light,  temperature,  ventilation,  etc., 
till  the  weather  permits  the  bees  to  renew  their  summer  activities.  Others 
protect  the  hives  on  the  summer  stands,  leaving  the  bees  free  to  go  out  and 
to  fly  whenever  the  weather  permits  them  to  do  so .  Both  of  these  methods, 
if  intelligently  carried  out,  give  good  results. 

For  outdoor  wintering  the  hives  are  placed  in  collapsible  wooden  boxes 
the  sides  of  which  are  joined  by  cleats.  Many  beekeepers  place  one  hive 
in  each  box,  others  two  and  others  four  per  box.  In  this  last  case  two  hives 
are  placed  facing  west  and  the  two  others  facing  east.  Between  the  box 
and  the  hive  is  a  space  of  3  inches,  and  between  the  roof  of  the  hive  and 
that  of  the  box  a  space  of  8  or  10  inches  is  lef  L  The  box  is  placed  on  a  solid 
stand  8  inches  high  which  prevents  draught .  of  air  underneath. 

The  entrance  holes  are  cu^*"  in  the  side  of  the  box  so  that  the  bees  may  go 
out  in  suitable  weather.  The  hives  are  packed  for  winter  a ;  soon  as  possible 
after  the  supers  have  been  removed,  and  in  October  the  bees  are  given  an 
abundant  supply  of  maple  sugar.  The  author  gives  the  measurements  of 
the  different  parts  used  for  constructing  wintering  boxes,  the  size  of  which 
depend-  on  that  of  the  hives. 

Till  a  few  years  ago  the  most  common  method  of  wintering  in  northern 
climates  was  that  of  keeping  the  hives  in  a  cellar.  Most  beekeepers  in  On- 
tario and  the  northern  States  found  that  their  bees  wintered  better  in  cel- 
lars than  out  of  doors.  Since  the  improvement  of  the  method  described 
above,  however,  outside  wintering  is  generally  preferred  even  as  far  north 
as  New  Ontario.  Nevertheless,  many  still  prefer  cellar  wintering.  The 
general  conditions  required  for  cellar  wintering  are :—  i)totaldarkness,  2)  a 
uniform  temperature  between  40°  to  45°F.  .The  conditions  are  obtained 
most  satisfactorily  in  cellars  which  are  almost  entirely  underground  as 
they  are  less  subject  to  changes  in  outside  temperature.  The  air  of  the  cel- 
lar must  be  kept  pure  by  a  suitable  system  of  ventila  tion,  and  must  be  nei- 
ther too  dry  nor  too  damp. 

The  hives  themselves  must  have  good  ventilation  ;  this  may  be  obtained 
by  removing  the  summer  covers  and  placing  on  the  top  a  layer  of  felt,  a 
cushion  of  chaff,  etc.  The  hives  are  placed  one  above  the  other,  those  in 
the  bottom  row  resting  on  a  stand  at  least  I  foot  above  the  cellar  floor. 

The  hives  are  placed  in  the  cellar  before  the  frosts,  in  southern  On- 
tario in  the  last  days  of  November,  and  earlier  in  the  northern  districts. 
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Judgement  must  be  exercised  in  the  removal  of  the  hives  from  the  cel- 
lar, the  date  depending  on  the  condition  of  the  bees  and  on  the  season. 
The  best  time  for  setting  them  out  is  the  evening  before  or  the  morning  of 
a  day  which  promises  to  be  fine  and  calm,  but  not  too  hot  (60  to  700F.) 
When  such  a  day  is  expected  the  doors  and  windows  of  the  cellar  are  open- 
ed at  sunset. 

Directions  are  given  for  the  protection  of  the  hives  in  spring  and  for 
feeding  the  bees.  There  should  be  an  ample  supply  of  food  to  avoid  any 
danger  of  starvation.  Autumn  is  the  best  time  for  feeding  bees  for  the  fol- 
lowing spring. 

671  -  Bottini,  Golantoni,  *'  Subalpina",  and  "Sughera"  Bee  Hives.  —  v  Apicoitura 

italiana,  Year  XIV,  No.  3,  pp.  29-3  )  -|-  i  Fig.  Ancona,  March,  19x8. 

The  Bottini  hive  is  made  of  cement  with  an  "  Eternit  "  cover.  The 
cement  is  mixed  with  ingredients  wliich  make  it  a  bad  conductor  of  heat  so 
that  the  bees  may  be  protected  from  cold  in  winter  as  much  as  possible  ; 
this  would  not  be  the  case  with  ordinary  cement.  It  has  the  advantage  of 
lasting  for  a  very  long  time  and  of  being  easy  to  disinfect  thoroughly. 

The  CoLANTONi  hive  only  has  one  medium-sized  frame.  It  combines 
the  advantages  of  the  hive  with  a  moveable  top  with  those  of  the  hive  open- 
ing at  the  back.  The  frame  has  an  opening  9  X  13  %  inches  and  may  be 
used  both  as  a  brood  box  and  a  super.  The  brood  box,  which"  has  an  open- 
ing at  the  back  fitted  with  glass,  makes  it  possible  to  estimate  the  number 
of  young  bees,  clean  the  floor  easily  by  raising  the  shelf,  and  to  place  a 
feeder  on  the  floor.  The  brood  box  may  even  be  examined  if  the  super  is 
left  in  place  and  the  shelves  be  removed  with  tongs  so  long  as  they  are 
parallel  to  the  entrance. 

The  "  Subalpina  "  hive,  which  is  an  improved  Dadant  B1.ATT  pattern, 
includes  the  following  parts  : .—  i)  a  floor  board  on  two  slide-bars  which 
support,  at  a  height  af  about  16  inches,  flour  strong  legs,  slanting  and 
hinged  in  front.  At  the  back  there  is  a  movable  ledge  (which  is  fixed  tem- 
porarily when  the  hives  are  moved)  which  closes  the  opening  between  the 
bottom  and  the  brood  box.  This  ledge  is  used  to  clean  the  hive,  introduce 
disinfectants,  queens,  etc.,  for  transferring,  feeding,  etc.  ;  2)  a  brood  box 
and  super,  surrounded  at  the  top  by  a  band  which  serves  as  a  holder  and 
support  to  the  roof  ;  3)  a  floor  in  two  or  three  pieces,  the  largest  of  which  is 
double-walled  and  forms  a  very  practical  feeder  ;  it  is  composed  of  two  cups 
for  the  honey  or  S5a-up  and  a  third  in  the  centre  which  has  a  hole  allowing 
the  passage  of  the  bees  which  may  be  stopped  when  the  feeder  does  not 
work ;  4)  an  "  Eternit ,,  roof.  The  brood  box  and  super  are  fitted  with  holes 
for  a  ventilation  regulator.  The  nest  and  honey  store  may  be  arranged 
either  parallel  or  perpendicular  to  the  entrance. 

The  "  Sughera  "  hive  is  not  of  a  single  pattern  ;  the  name  is  used  only 
to  designate  the  material  of  which  it  is  made  (cork  crushed  and  united  by  a 
paste  insoluble  in  water,  or  by  tar,  which  is  not  injurious  to  bees  and 
prevents  their  being  attacked  by  Tinea  larvae).  Any  kind  ofhive  may 
be  built  with  this  material  (i). 

(il  vSee  R.  Feb.,  191S,  No.  192.  {Fd.(. 
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672  -  The  Common  Honey  Bee  as  an  Agent  in  Plum  Pollination.  —  See  No.  6 10  oi  this 

Review. 

sBRicuLTURB       673  -  Can  the  Action  of  Cold  Decrease  Mortality  among  Silkworms  Suffering  from 

"Flacherie"? —    I^ombaedi,  I^ORENZO    p.,  in   Infomiazioni  seriche,   Year  V,  Xo.  2, 
pp.  19-20.  Rome,  January  20,  1918, 

In  the  Bulletin  No.  i,  1916,  of  the  Agricultural  Experiment  Station  of 
Crema,  an  article  appeared  under  the  title  of  "  Intestinal  Fermentations 
of  the  Silkworm  ",  in  which  it  was  stated  that  when  silkworms  suffering 
from  "  flacherie  "  were  subjected  to  a  temperature  of  120C.  mortality  ceased, 
and  the  worms  spun  their  cocons.  The  worms  were  subjected  to  the 
low  temperature  for  48  hours,  without  food.  When  replaced  in  their  nor- 
mal surroundings  food  was  withheld  for  another  six  hours. 

The  author  (of  the  Royal  Bacteriological  Institute  of  Portici)  was  not 
convinced  by  these  experiments,  and  in  order  to  verify  them,  made  several 
tests  with  silkworms  of  various  breeds. 

From  the  results  he  concluded  that  a  temporary  lowering  of  the  tem- 
perature does  not  definitely  improve  the  condition  of  silkworms  attacked 
by  "  flacherie  ".  The  disease  is  only  temporarily  arrested,  and  later  regains 
its  virulence,  causing  losses  equal  on  ati  average  to  those  among  the  control 
lots. 

671  -  On  the  Discovery  of  a  Plant  Suitable  for  Feeding  Silkworms.—  fujima,  daijiro 

in   the  Bulletin  de  F  Association  sericicole  du  ]al)un.  Year  IT,  No.  12,  pp.  1-16.    Tokio, 
December  25,  1917. 

As  it  is  not  uncommon  in  Japan  for  the  young  mulberry  leaves  to  suf- 
fer from  drought  and  frost  the  author  has  sought  for  plants  suitable  for 
feeding  silkworms  while  resisting  frost  (other  than  Cttdrania  triloba  [silk- 
worm thorn]  ;  Broussonetia  Kazin'oki  Sieb.,  black  goats-beard,  dandelion, 
plants  already  known  to  be  utilisable  for  thi^  purpose) . 

The  author  lists  13  plants  that  seem  to  be  eaten  readily  by  the  silk- 
worm ;  he  has  classified  them  according  to  his  experimental  results  in  the 
following  manner  : 

a)  Plants  ol  no  practical  value:—  i)  Phragmites  communis  Trin.; 
2)   Lactuca  Thunhergii   Maxim  ;  3)   Campaunla  punctata  Mig. ;  4)  Lamp* 
Sana  npogonotdes  Maxim. ;  5)    Lampsana   humtlis  Makino  ;  6)  Crepis  ja- 
Ponica  Bentls  ;  7)  Pieris  hieracioides  Iv.  var.  japonica  Bgl. 

These  plants  might  furnish  good  food  but  their  leaves  are  to  scant5\ 
h)    Plants   of   uncertain   practical   value:—  8)  Lactuca  denticidata 
Maxim ;  9)  Codonopsis  lanceolata  B.  and  H.  ;  10)  Papaver  somniferum. 

c)  Plants  fairly  useful  for  feeding  thelarvae:— ii)  Sorghus  oleraceus 
ly.  ;  Adenophora  verticillata  Fisch.  var.  typica. 

d)  A  plant  worth  using :  —  13)  Lactuca  brevirostris  Champ,  (i).  This 
plant  starts  growing  early  in  spring  and  by  autumn  reaches  a  height  of  6 
or  7  ft.  If  it  is  cut  in  summer,  it  puts  forth  buds  and  grows  rapidly,  so 
that  the  leaves  can  be  removed  continuously  from  spring  to  autumn.     Silk- 

(i)  See  R.,  January  1918,  No.  77.  (Ed.). 
[678  «'J'4] 


SERICUI^TURE  729 


Worms  fed  on  this  plant  until  their  first  moult  and  even  the  second  one,  gave 
excellent  results,  actually  better  than  those  given  by  mulberry- fed  larvae.- 
I^arvae  fed  on  this  plant  up  to  the  third  moult  gave  results  slightly  infe- 
rior to  the  preceding  ones  ;  but  experience  has  shown  that  L.  brevirostris 
is  perfectly  suitable  for  feeding  silkworms. 

675  -  Production  oi  Silkworm  Eggs  of  the  Annual  Breed,  in  Japan,  in  1917.  —  in/or- 

miizioni  scrichc,  Year  V,  No.  6,  jip.  89-90.  Rome,  MLtvcli  ::o,  iqi8. 

According  to  the  Japanese  Ministry  of  Agriculture  and  Commerce 
the  quantity  of  silkworm  eggs  produced  in  1 917  was  estimated  at292  347  533 
layings  of  eggs  in  frames  and  765  050  boxes  of  commercial  eggs,  or  a  total  fo 
3  688  525  boxes  (100  layings  in  frames  make  a  box),  an  increase  of  5  %  on 
the    production    for    1916. 

The  seed  was  produced  by  the  different  breeds  in  the  following  manner: 
"I I  448623  boxes  of  Japanese  breeds,  or  39.3  %  of  the  total  production  ; 
2  239  902  boxes  of  foreign  breeds,  or  60.7  %.  In  the  foreign  races  there  were 
Is-S  %  (^f  yellow  cocoons  and  46.5  %  of  white  ones.  The  Slno-European 
{hybrid  is  the  most  numerous  (58  %)  in  the  eggs  giving  yellow  cocoons  ; 
(then  come  the  Nippo-European  hybrids  with  17.7%  and  the  European  races 
Iwith  II. 2  %.  Amongs  the  eggs  giving  white  cocoons,  the  Sino-Japanese 
Ihybrid  forms  58.9  %,  the  Sino-Nippo-Europeans  15.9  %  and  the  Chinese 
[races  19.2  %. 

676  -  Davelopment  of  the  Silkworm  industry  in  Cambodia.  —  de  Flacourt,  martin, 

in  Bulletin  Economi que  de  r/»rfoc/wnt%  Year  XX, New  Series,  No.  127.  pp.  649-661.  Hanoi- 
Haiphong,  November-December,  1917. 
Cambodia  has  a  hot  and  fairly  dry  climate  and  a  fertile  soil  in  which 
the  mulberry  tree  grows  remarkably  well.  Silkworm  breeding  there  is 
jvery  popular  and  very  widely  practised.  Information  gathered  at  the  silk- 
worm centres,  as  well  as  in  certain  other  districts  of  the  country,  shows, 
not  only  the  present  possibilities  of  production,  but  also  a  great  promise 
[for  the  future  development  of  the  industry.  Special  attention  should,  there- 
fore, be  given  to  this  country,  which  is  perhaps  the  only  one  of  French  In- 
jdo  China  combining  such  conditions  so  favourable  to  an  assured  intensive 
jdevelopment  of  silkworm  breeding. 

x\s  things  are  at  present  its  capacity  of  production  makes  it  possible  to 
consider  with  confidence  a  perfected  spinning  industry  which  will  hence- 
orth  be  assured  of  obtaining  locally  a  sufficient  quantity  of  good  quality 
raw  material  to  supply  over  500  to  600  pans.  The  undeniable  influence  of 
he  industry  on  the  production  of  the  country. may  be  easily  foreseen. 

On  the  other  hand  the  local  Government,  by  the  action  it  has  exer- 
ised  so  far  on  the  most  important  silkworm  breeding  centres  and  could 
extend  to  the  other  districts  of  Cambodia,  and  by  the  great  encouragement  it 
las  given  to  the  industry,  has  favoured  and  prepared  the  way  for  the  estab- 
ishment  of  steam  silk  spinning  mills,  wliich  form  the  basis  of  a  perfected 
iilk  industry,  and  appear  at  an  eminently  favourable  moment. 

It  falls  to  private  initiative  and  the  French  consumers  to  profit  by  the 
ituation  by  founding  spinning  mills  and  thus  contributing  to  the  develop- 
ment of  the  local  silk  production 

[6T4-61G] 
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677  -  The  Raising  of  Leather  Carp  and  Black- Bass  in  Sologne,  France,  —  roule,  i,oms, 

in  the  Bu' I eiin  de  la  Socieie  National i-  d'  Acclinintation  dc  France,  Year  I,XVI,  No.  2, 
PP-  33-35-  Paris.  February,  1918. 

M.  Brunet  has  carried  otit  successful  acclimatisation  experiments  on 
his  property  at  Mouteaux,  Sologne. 

lycather-carp  (notable  for  their  rapid  growth,  hardiness,  small  bones 
and  good  quality  flesh)  were  imported  from  central  Europe  some  10  years 
ago.  The  acclimatisation  was  perfect,  M.  Brunet  has  had  no  need  for  fur- 
ther importation  and  he  now  stocks  his  ponds  with  fry  of  his  own  rearing. 

The  black-bass  {Micropterus  salnwides  lyac.)  has  been  imported  into 
Europe  from  the  United  vStates.  It  was  known  that  it  could  live  under 
French  climatic  conditions,  but  it  was  not  certain  if  it  could  breed  there,  as 
it  does  in  upper  Italy.  M.  Brunet  imported  30  black-bass  fry  from  Italy 
in  April,  1914,  and  distributed  them  in  his  ponds ;  they  were  taken  out  in 
October  1914  and  gave  not  only  fine  young  fish  weighing  about  2.2  lbs., 
but  also  about  4  000  fry.  The  black-bass  had  reproduced,  therefore,  and  were 
completely  acclimatised. 
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678  -  British  Agricultural  Tractors. —  The  En:-inc,^r,  Vol.  cxxiv,  Nos.  3233,  3234, 3233; 

Vol.  CXXV,  Nos.  3236,  3237,  3238,  3230,  32-10,  3241,  54  Fig.     Eondoii,  Deceml>er  14^ 
1917-Febi'iiary  8,  1918. 

According  to  the  President  of  the  Board  of  Agriculture,  i  400  tractors 
had,  by  October  6,  1917,  ploughed  14500  acres  of  land  for  next  year's 
harvest.  Three  years  ago  there  were  probably  not  100  tractors  in  use  in 
the  United  Kingdom.  This  progress,  though  considerable,  has  not  been  as 
rapid  as  it  might  have  been  owing  to  the  objections  raised  by  farmers  against 
mechanical  traction  chiefly  with  regard  to  compressing  the  soil  and  the  pro- 
vision of  inadequate  power.  In  some  recent  models  the  latter  defect  is  ob- 
viated by  providing  a  30  HP.  engine  which  should  suffice  for  3-furrow 
l^loughs  doing  fairly  deep  work  under  favourable  circumstances.  British  trac- 
tors are  usually  strongly  built,  and  they  are  therefore  very  lasting.  In  time, 
standardisation  will  be  probably  arrived  at  in  the  various  types  of  tractors, 
but  the  final  type  has  not  yet  been  decided  upon.  There  are  still  numerous 
problems  that  remain  to  be  solved  by  British  makers,  who  are  at  present 
occupied  in  deliveiing  the  machines  that  are  required  for  bringing  large 
areas  under  cultivation. 

British  agricultural  tractors  may  be  divided  into  2  classes,  those  that 
are  propelled  by  a)  steam  and  b)  by  internal  combustion  engines.  Contrary 
to  the  internal  combustion  engined  machines,  the  steam  driven  ones  follow, 
save  in  one  or  two  cases,  very  closely  the  design  of  road  locomotives,  ex- 
cept they  are  lighter,  the  question  of  weight  being  of  great  importance. 

.  Steam  Tractors.  —  The  agricultural  tractor  made  by  Aveling  &  Por- 
ter, of  Rochester  (fig.  1)  resembles  the  load  locomotives  and  rollers  made 
by  that" firm,  but  it  is  smaller  and  lighter  (5  tons) .    The  driving  wheels,  which 
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are  5  ft.  in  diameter,  are  12  in  wide,  but  for  working  on  soft  ground  detachable 
extension  rings  6  in  wide  with  the  necessary  spuds  are  provided. 

The  engine  is  of  the  compound  type  with  2  cylinders.  The  boiler  has  27 
tubes  and  is  fitted  with  a  fire-box  of  the  Belpaire  type.  The  normal  speed  of 
the  engine  is. 225  revolutions' per  minute,  and  at  that  speed  21  brake-h-p. 
is  developed  at  the  fly-wheel.  The  engine  is] mounted  on  laminated  steel 
springs^ fitted  to  both  back  and  front  axles.  There  are  2  speeds  :  —  2  ^ 
and  5  miles  per  hour  respectively. 


Fig.  I.  —  AvELiNG  &  Porter  steam  tractor. 

This  serviceable  little  engine  will  haul  a  3-furrow  plough  under  normal 
conditions.  It  can  cover  from  40  to  50  miles  per  day  on  the  road,  with  an 
approximate  cost  of  from  15s.  to  i6s.  Coal,  or  more  preferably  coke,  is  the 
fuel  emplo3^ed. 

The  tractor  (fig.  2.)  built  by  C.  Burrell  &  vSons,  of  Thetford,  has  an 
overall  length  of  14  ft.  3  in.,  a  width  of  5  ft.  8  in.,  and  a  height  to  the  top  of 
the  fly-wheel  of  6  ft.  S  in.  ;  it  weighs  6  tons  18  cwt.  The  boiler  is  of  the 
locomotive  type  and  has  25  tubes.  The  engine  is  compound  with  cylin- 
ders 4I/2  in.  and  7%  in.  in  diameter  by  8^  in.  stroke.  It  runs  at  230  re- 
volutions per  minute,  developing  20  B.  H.P.  at  the  fly-wheel.  It  has  either 
2  or  3  speeds,  the  3  speeds  being  2,  3  and  5  miles  per  hour.  The  tractor  is 
furnished  with  a  winding  drum  which  is  operated  by  the  engine  and  car- 
ries 6o'yards  of  steel  wire  rope.     It  is  specially  built  for  farm  work. 

Amongst  the  various  engines  built  by  W.  FosTER  &  Co.,  of  I^incoln, 
the  T909  model  of  the  "  Wellington  "  tractor,  shown  in  Fig.- 3.  may  be  re- 
ferred to. 

The  tractor  is  of  14-18  HP,  very  well  built  and  designed,  and  can  tow 
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an  8-ton  load  over  good  roads  with  gradients  up  to  i  in  20,  while  on  the  slow 
speed  gear  it  will  haul  the  same  load  up  gradients  of  i  in  8.  The  tender 
contains  a  water  tank  of  80  gall,  capacity  and  a  coal  bunker  holding  3  ^2  cwt" 


Fig.  2.  • —  BURRELL  &  Sons  steam  tractor. 

Additional  tanks  are  fitted  that  bring  up  the  total  water  capacity  to  153 

gall.,  which  suffices  for  a  journey  of  some  18  miles  under  normal  conditions. 

It  is  possible  that,  on  account  of  the  limitations  of  weight,  the  machine 


Fig.  3.  —  "  Wellirgtoi:  "steam  tractor  (W.  Foster  &  Co.) 

requires  replenishing  with  coal  and  water  too  frequently  to  suit  farming 
conditions  ;  the  tractor  has,  however,  been  successfully  used  for  hauling 
3-furrow  ploughs. 

The  same  firm  also  builds  a  larger  steam  tractor,  specially  designed  to 
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suit  agricultural  conditions  in  the  Argentine.  The  boiler  is  desigTied  for 
burning  straw  ;  it  will  haul  a  plough,  serve  as  a  road  tractor  or  drive  a 
Foster  threshing  machine.  The  firm  of  Foster  also  builds  a  40  B.  H.P. 
petrol  tractor  for  use  as  a  general  purpose  machine.  It  weighs  about  4  ^/j 
tons  and  gives  an  effective  draw-bar  pull  of  4  000  lb. 

The  "  Suffolk  Punch"  steam  tractor  built  by  R.  Garrett  &  Sons,  of 
lyciston,  is  of  the  horizontal  compound  type  (i).  It  is  intended  to  perform 
any  agricultural  work  (Fig.  4)  as  well  as  hauling  a  10  -  ton  load  at  5  miles 
an  hour  over  fairly  good  roads.  The  fire-box  is  placed  in  the  front  of  the 
motor,  while  the  smoke-box  and  funnel  are  in  the  rear,  so  that  the  driver  is 
very  well  placed  for  controlling  the  vehicle.  The  boiler  is  designed  so  that 
an  inferior  quality  of  coal  may  be  used  ;  the  steam  is  superheated.  The 
engine  develops  from  37  to  40  B.  H.P. 


Fig.  4.  —  "Suffolk  Punch  "  steam  tractor  (R.  Garrett  &  ,Sons)  drawing  a  plough. 

According  to  the  makers,  the  average  cost  of  hauling  a  4-furrow  plough, 
ploughing  to  a  depth  of  6  in.  to  7  in.,  is  from  3s.  6d.  to  ^d.  6d.  per  hour,  the 
time  taken  being  from  i  ^  to  2  hours  per  acre. 

The  engine  normally  runs  at  325  revolutions  per  minute,  and  there  are 
2  speeds,  namely,  a  slow  speed  of  2  miles  per  hour  for  ploughing  and  a  higher 
speed  of  5  miles  for  road  work,  the  engine  running  at  normal  speed  in  b(fth 
cases.     The  tractor  in  full  working  order  weighs  about  5  ^  tons.  . 

The  jVIann's  Patent  Steam  Cart  and  Wagon  Co.,  of  lyceds,  have  de- 
signed a  tractor  specially  for  farm  and  estate  work.  This  tractor  (Fig.  5) 
has  3  speeds,  varying  from  2  to  6  miles  per  hour.  The  lowest  speed  is 
•  for  ploughing  in  strong  land  ;  the  intermediate  speed  for  light  or  medium 


(i)  See  R.,  1916,  No  331.      {Ed) . 
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land,  tfswellas  for  pulling  self-binders,  etc.,  and  the  quick  speed  for  travell- 
ing on  the  road. 

The  engine  is  of  the  horizontal  type,  with  cylinders  4  in.  and  G'/g  in. 
in  diameter  by  7  in.  stroke.  The  governor  is  set  to  run  the  engine  at  300 
revolutions  per  minute,  the  speed  required  for  driving  ordinary  threshing 
machines.  The  tractor  itself  weighs  about  4  ^  tons,  but  detachable  side- 
boards are  provided  so  that  an  extra  weight  of  about  a  ton  can  be  carried 
for  road  work. 

On  ordinary  roads  this  tractor  can  haul  a.  6 -ton  load;  it  will  easily 
pull  a  4-furrow  plough  in  strong  clay  land.  A  fair  average  days'  ploughing 
is  5  acres. 


Fig.  5.  —  Mann  steam  tractor,  drawing  a  pl(  ugh. 


Iti  the  tractor  made  by  Messrs.  J.  and  H.  McIyAREN,  of  Ivceds  (illustrated 
in  Fig.  6),  the  boiler  is  of  the  usual  traction  engine  type,  with  a  compound 
engine,  with  cylinders  4  y2in.s.ndy  ^  in.  diameter  by  8  141^- stroke.  There 
are  3  speeds,  namely,  5,  2  34  ^^^  2  miles  per  hour.  When  running  on  the 
road  at  5  miles  per  hour  the  speed  is  314  revolutions  per  minute,  but  when' 
ploughing  at  2  miles  per  hour,  the  speed  is  355  revolutions  per  minute.  The 
machine  weighs  under  5  tons  and  is  built  so  as  to  have  a  long  life.  This 
tractor,  provided  with  a  trailer,  gained  the  Royal  Agricultural  vSociety's 
Gold  Medal  in  1910. 

The  compound  steam  tractor  made  by  Ransomes,  Sims  and  Jeffer- 
lEs,  of  Ipswich,  weighs  about  4  ^/^  tons.  It  is  of  the  road  locomotive  type, 
and  is  more  especially  intended  for  hauling  loads  of  from  5  to  /tons  on  ordin- 
ary roads  with  moderate  gradients  than  for  ploughing  and  similar  farm 
work.     The  high-pressure  cylinder  is  4^4  in-  in  diameter  and  the  low-pres- 
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sure  cylinder  7^4  in.  in  diameter,  the  stroke  of  both  cylinders  being  8  in. 
A  by-pass  is  provided  so  that  high-pressure  steam  can  be  admitted  to  the 
low-pressure  cylinder  to  provide  increased  power  for  starting  or  emergen- 
cies. The  engine  develops  16-20  HP.  For  travelling,  2  speeds,  namely, 
3  and  5  miles  per  hour,  are  provided.  The  engine  is  mounted  on  helical 
springs  to  the  main  axle  and  laminated  springs  to  the  front  axle. 


Fiy.  6.  ■ — ■  Maclaren  steam  tractor. 


The  tractor  made  by  Robey  &  Co,  of  lyiiicoln,  can  haul  from  6  to  8  tons 
on  ordinary  roads,  plough  from  10  to  15  acres  of  average  land  per  day  of 
10  hours  and  will  drive  such  machinety  as  a  4  ft.  6  in.  threshing  machine. 

It  is  of  the  usual  road  locomotive  type,  but  in  miniature  (Fig.  7).  The 
engine  is  compound  Vv^ith  cylinders  5  in.  and  8  in.  in  diameter  by  g  in  stroke. 
There  are  2  travelling  speeds,  i.  e.,  2^  and  5  miles  per  hour. 

It  is  impossible  to  give  any  exact  figures  as  to  costs  of  working  these 
tractors,  but  approximately  it.may  said  that,  taking  coal  at  £2  per  ton,  the 
total  cost  (wages,  fuel,  oil,  interest,  etc.)  of  ploughing  60  acres  in  5  days  of 
10  hours  each  is  £  12.  5.  6,  the  acre,  therefore,  costing  4s.  i^/2(i.  per  acre. 

W.  TaskER  &vSons,  of  Andover,  make  a  series  of  tractors  specially  de- 
signed for  agricultural  work.  The  most  important  model  (Fig.  8)  —  the 
"  I/ittle  Giant  "  ■ —  is  a  gear-driven  steam-tractor  ;  another  type  is  chain 
driven.     Another  type  has  a  winding  drum  for  double  engine  ploughing. 

These  machines  are  of  the  road  locomotive  type.  The  engine  is  of  the 
compound  type  with  cylinders  5  in.  and  7  ^j/^  in.  in  diameter  by  8  in.  stroke, 
and  develops  25  B.  H.P.  When  the  machine  is  to  be  used  for  driving 
fixed  machinery,  a  high-speed  governor  of  the  Pickering  type  is  provided. 
There  are  2  speeds,  i.  e.,  3  and  6  miles  an  hour.  The  main  gearing  runs  in 
an  oil  bath.     The  mounting  is  on  the  Hoare's  spring  system. 
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Wallis  &  SteevEns,  of  Basingstoke,  make  the  "  Wallis  "  steam  motor 
tractor  for  universal  sei"vice.  The  model  (Fig.  9)  has  been  greatly  perfected 
since  it  was  first  produced  in  1900.  It  can  haul  a  6-furrow  plough  in 
most  soils,  and  on  medium  land  as  many  as  9  furrows  have  been  cut 
with  it. 


Fig. 


RoBEY  &  Co  steam  tractor. 


The  tractor  has  a  locomotive -type  boiler  with  the  2-cylinder  engine 
mounted  on  top  of  it.  When  running  at  its  normal  speed  of  400  revolutions 
per  minute  it  develops  24  B.  H.P.     The  working  parts  are  enclosed  in  a 


"^^^^^^^^ 
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splash  oil-bath,  and  are  therefore  protected  from  dirt  and  dust,  while  being 
easily  accessible  to  the  driver.  Gear  changing  is  easy  and  the  main  axle  is 
fitted  with  a  differential  motion.  The  hind  axle  is  fitted  with  a  slip-wind- 
ing drunu  The  tender  contains  a  coal  bunker  and  a  water  tank.  The  trac- 
tor burns  coal  or  coke,  but  wood  may  be  used. 


Fig.  9.  — •  Wallis  &  Steevens  steam  tractor. 


.  According  to  the  makers  the  cost  of  ploughing  an  acre  works  out  al 
just  under  lis.,  while  the  machine  can  plough  5  acres  a  day  on  the  average. 

Internal  combustion  tractors.  —  Bumsted  &  Chandler,  of  Hed- 
nesford,  Staffordshire,  make  the  "  Ideal"  (i)  tractor  (Fig.  10)  for  general 
farm  use  :  —  ploughing,  harvesting,  road  hauling,  and  as  a  power  plant. 

It  is  driven  by  a  vertical  4-cylinder  engine,  which  develops  35  HP. 
There  are  2  speeds  forv/ard  of  3  and  6  miles  per  hour  and  a  reverse  speed 
of  3  miles  per  hour.  The  hind  wheels  are  furnished  with  self-cleaning  spuds. 
With  a  4-furrow  plough,  the  machine  weighs  4  ^  tons.  It  is  20  ft.  long, 
with  the  plough  attached,  and  6  ft.  6  in  wide.  On  average  land, it  ploughs 
one  acre  per  hour. 

A  long  and  interesting  description  is  given  of  the  Crawley"  Agrimotor  ", 
which  has  been  dealt  with  previously  (2). 

Motor  ploughs  of  two  sizes  are  built  by  J.  FowLER  &  Co.,  of  I^eeds.  In 
one  the  engine  has  a  single  cylinder,  while  in  the  other  there  are  2  cylinders. 


(i)  SeeS.,i9i4,No.  558.    (E(i.)  —  (2)  Sc  22.  1017,  No.  942.    {Ed) 
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These  machines  embody  the  Wyles'  patents  and  also  the  subsequent  inven- 
tions and  improvements  of  J.  Fowi^ER  &  Co.  The  first  type,  of  lo  HP.  (i), 
can  do  the  work  of  4  horses  and  is  very  suitable  for  work  among  drilled  crops, 
vineyards,  hop  gardens,  colonial  crops,  etc. 


/ 


^v''        "  '  "^ 


•\    1  * 


i.  Wj^V^,  -\V 


His^^'M 


Fiji.  10.  —  BUMSTEAD  &  Chandler  motnr  tractoj,  hiuliug  a  pi  mgh. 

The  2  cylinder  plough  (Fig.  11)  with  a  single  speed  of  i  ^f^  miles  per  hour, 
weighs  about  21  cwt.[^It  can  be  fitted  with  2  forward  speeds  of  2.2  and  1.5 
miles  per  hour  respectively,  and  a  reverse  speed  of  1.5  miles  per  hour.  It 
is  slightly  longer  and  wider  than  the  single-cylinder  machine. 


Fig.  II.  —  John  Fowler  &  Co.  motor  plougli. 


Its  cylinders  have  a  4  in.  bore  and  5  in.  stroke ;  it  develops  13-14  B.  H,P, 
with  the  engine  running  at  from  i  000  to  i  100  revolutions  per  minute. 

It  can  either  cut  one  or  two  furrows  ;  if  2,  the  width  and  deph  cut  is 
slightly  less. 


(i)  See  R.,  1916,  No.  897.     (Ed.) 
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The  "  Ivel-Hart  "  tractor,  built  by  the  IvEi,  Agricui^turai,  Motors, 
I^imited,  is  d-riven  by  an  engine  which  will  work  with  paraffin,  petroleum  and 
other  low  grade  fuels,  after  starting  on  petrol.  One  of  its  chief  features  is 
(Fig.  12)  that  it  only  has  one  driving  wheel,  and  hence  differential  gearing 
is  not  required. 


Fig.  13.  —  "  Ivcl  Hart  "  motor  tractor,  drawing  a  plough. 


The  engine  is  of  2-cylinders,  cast  in  one  piece,  with  5%  in.  bore  and  7 
in.  stroke,  and  the  normal  speed  is  600  revolutions  per  minute  (varying  from 
500-750).  At  the  normal  speed  the  brake  horse-power  is  22,  and  the  draw- 
bar horse-power  15.  There  are  2  forward  and  2  reverse  speeds,  obtained 
by  a  total  of  7  gear  wheels  and  pinions,  5  of  which  run  in  an  oil  bath.  lyubri- 
cation  is  of  the  force  feed  type.  The  total  weight  is  59  cwt,  and  the  length 
is  12  ft.  8  in. 

The  machine  is  self-steering  when  ploughing.  The  draw-bar  can  be 
adjusted  in  position.     Under  average  conditions  the  tractor  can  haul  a 

13-furrow  plough  at  a  depth  of  from  6  in.  to  8  in.,  while  in  heavy  soils  it  will 
haul  a  2-furrow  plough  cutting  from  6  in.  to  10  in.  deep.  It  will  plough 
an  acre  with  a  3-furrow  plough  to  a  depth  of  from  6  in.  to  7  in.  in  from 
I  ^/4  to  2  ^  hours,  depending  on  the  nature  of  the  soil  and  the  length  of 
the  field.  To  plough  an  acre  takes  from  4  to  5  gallons  of  paraffin  according 
to  the  soil. 
The  motor  plough  made  by  Martin's  Cultvator  Company,  Limited, 
of  vStamford,  is  of  the  caterpillar  type.  It  is  a  3-furrow  plough  (Fig.  13)  and 
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does  all  the  work  that  can  be  done  by  horse  ploughing  ;  it  can  be  manipulated 
by  one  man.  * 

It  can  plough  5  or  6  acres  a  day  with  a  consumption  of  2  %  to' 3  gall. 
of  petrol.  The  whole  of  the  plough  frame  can  be  detached  and  its  place 
taken  by  a  wheeled  undercarriage,  the  machine  then  becoming  an  agricul- 
tural tractor  suitable  for  working  cultivators,  drills,  harrows,  mowers,  etc. 
A  pulley  for  driving  machinery  can  also  be  attached. 


Fig.  13.  —  Martin  motor  tractor,  drawing  a  plough. 


The  engine  is  of  the  4-cylinder,  4-cycle  type,  similar  to  that  used  in 
heavy  motor  lorries.  The  cylinders  have  a  bore  of  3  ^1  ^  in  and  a  stroke  of 
5  in.  At  1 000  revolutions  per  minute  the  engine  develops  25  B.H.P.  There 
are  2  "  Zenith  "  carburetters.  The  engine  is  started  on  petrol  and  run  or 
paraffin.  There  is  a  Dixie  magneto  and  lubrication  is  effected  by  a  gear- 
driven  wheel  pump. 

The  chain  tracks  are  constructed  in  accordance  with  recent  patents. 
Each  can  be  separately  adjusted  so  as  to  act  as  land  or  furrow  wheels  respect- 
ively and  also  to  regulate  the  depth  of  ploughing  They  distribute  the 
weight  over  a  large  area  of  soil,  and  since  the  total  weight  of  the  motor 
with  a  3-furrow  plough  is  only  about  30  cwt.,  the  weight  per  unit  of  area  in 
contact  with  the  soil  is  by  no  means  high. 

The  "  Universal  "  tractor  (i),  made  by  the  Saundkrson  Tractor  and 
Impi^EmEnt  Co,  is  well  known,  but  the  present  model  (Fig.  14)  is  much  more 
simple.  The  makers  have  paid  great  attention  to  the  accessibility  of  the 
parts,  ease  of  renewals  and  increase  of  bearing  surfaces  to  give  longer  life. 
Before  this  improved  model  was  placed  on  the  market  it  was  tested  for  12 
months  on  some  of  the  heaviest  clay  in  England.  The  machine  proved  itself 
capable  of  doing  the  entire  work  on  a  240-acre  farm,  no  horse  labour  what- 
ever being  required. 


(i)  See  B.,  1914,  No.  558,  and  R.,  1916,  No.  897.     (Ed.) 
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The  "  Universal  "  tractoris  of  20-25  B.H,P.  It  can  hanl  a  3  or  4-furrow 
plough  or  other  implement,  and  drive  a  4  ft.  6  in.  thresher  with  elevator  and 
.haff-cutter  attached.  It  will  haul  5  or  6  tons  on  the  road  at  a  speed  of  5 
miles  per  hour.  By  means  of  a  special  coupling  it  can  haul  3  mowing 
machines,   or  2   self-lift  binders. 

All  the  working  part  of  the  tractor  are  covered  in  ■  the  control  mechanism 
is  very  simple  :  the  movement  of  one  single  lever  in  front  of  the  driver  for- 
wards or  backwards  controls  everything  by  acting  on  the  governors.  The 
tractor  is  completely  standardised,  so  that  the  firm  will  soon  be  producing 
large  number  of  these  British-built  machines. 


1  &  %>^^  --^     i 


Fh 


■  Saunderson  Tractor  and  Implement  Co.  motor  plough. 


With  the  object  of  providing  an  equipment  less  costly  than  the  usual 

team  plant,  Wai,sh  &  Ci.ark,  of  Guisely,  near  I^eeds,  make  a  ploughing  set 

[operating  on  the  cable  S5^stem,  but  driven  by  internal  combustion  engines, 

hich  are  started  on  petrol  but  run  on  parafhn.     Each  engine  (Fig.  15) 

eighs  about  6  tons,  and  is  rated  at  from  30  to  55  B.H.P.  at  an  engine 

ipeed  of  600  revolutions  per  minute,  and  when  travelling  or  ploughing,  and 

22  B.H.P.  on  the  driving  belt. 

The  engine  is  of  the  horizontal  type,  with  2  cylinders,  and  gives  a  con- 
inuous  pull  on  the  rope  of  3500  lb.  It  will  haul  a  4-furrow  plough  on  medium 
or  light  land,  and  a  3-furrow  plough  on  heavy  land.  A  pair  of  engines  can 
plough  from  7  to  10  acres  per  day  of  10  hours,  according  to  the  nature  of 
the  land,  and  with  rope  speeds  of  from  250  ft.  to  350  ft.  per  minute.  They 
will  also  cultivate  from  14  to  20  acres  per  day.  The  machine  can  be  em- 
ployed as  a  tractor  for  road  or  field  work. 

Messrs.  W.  Weeks  &  Son,  of  Maidstone,  make  the  Weeks  Dungey 
"  New  Simplex  "  tractor  (Fig.  16),  intended  for  all-round  farm  work.  It 
starts  on  petrol,  but  runs  on  paraffin ;  there  are  3  .speeds,  ;'.  e.,  ^y^,'  ^  ¥2  ^^^ 
I  ^/4  miles  per  hour.  It  has  cut  24  acres  of  corn  per  day  with  an  oidinary 
5  ft.  binder,  and  27  acres  with  a  6  ft.  machine. 
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The  "  New  vSimplex  "  tractor  has  4  wheels  and  weighs  35  cwt.    It  is 
8  ft.  long,  4  ft.  wide  and  5  ft.  6  in.  high  and  develops  25  B.H.P. 


Fio.  15.  —Walsh  &  Clark  cable  motor  tractor. 

The  machine  is  very  well  constructed  and  fitted  with  all  the  latest  im- 
provements. In  Kent,  it  has  ploughed  from  2  ^  to  3  acres  per  day,  at  a 
cost  of  about  I2S.  per  acre. 


•S»*1| 


Fig.  16.  -  -  "  New  SiiiipUx  "  motor  tracti)r  (W.  Wf.fks  Sc  ,Son) 


The  WyleS  motor  plough  has  been  described  in  this  Revieu',  March  1918* 
No.  332.     Fig.  17  shows  it  hauling  a  mowing  machine. 

•    The  latest  tractor  built  by  Messrs.  Clayton  &  Shuttle  worth,  of 
lyincoln,  is  of  the  chain  track  type,  and  a  woman  can  manipulate  it,  with  a 
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plough  attached.  The  tractor  develops  35  HP  and  it  can  haul  a  3-  or  4- 
furrow  plough. 

The  engine  has  4  cylinders,  each  of  120  mm.  bore  and  140  mm.  stroke. 
Petrol  is  used  for  starting  and  paraffin  for  running.  The  mechanism  is  easily 
accessible.  Two  forward  speeds  of  i  '^and  4  miles  per  hour  and  a  reverse  of 
3  miles  per  hour  are  provided,  while  the  necessary  mechanism  is  actuated 
by  straight -through  lever  control.  The  chain  tracks  have  received  a  good 
deal  of  attention.  The  weight  of  the  tractor  is  carried  on  each  side  by  4 
rollers. 

The  draw-bar  pull  is  2  tons  in  slow  gear.  For  the  driving  of  ma- 
chinery there  is  a  belt  pulley.  The  tractor  weighs  2  tons  16  cwt.  It 
is  II  ft.  long,  5  ft.  4  in.  wide  and  5  ft.  6  in.  high.  The^ British  Government 
has  ordered  laige  numbers  of  these  tractors. 


"Tf 


Fig.  17.- —  Wylfs  ni'^tor  tractor,  hauling  a  plough. 

The  AivLDAYS  &  0NION.S  PNp:uM.\Trc  Engineering  Co.  make  a  tractor 
carried  on  special  springs  for  road  work,  the  springs  being  clamped  down  for 
field  work. 

Fig.  18.  shows  the  tractoi',  which  is  for  all-round  work.  It  has  3  .speeds 
forward  and  a  reverse  ;  the  highest  road  speed  is  5  miles  per  hour  and  the 
slow  speed  is  i  y,  miles  per  hour  for  difficult  ploughing  and  2  Y>  for  ordinary 
ploughing. 

The  engine  is  vertical,  4-cylinder,  and  runs  at  1000  revolutions  per 
minute.    A  Zenith  carburettor,  arranged  to  work  with  paraffin  is  provided. 
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The  crank  shaft  is  carried  in  3  bearings  lined  with  anti-friction  metal.  Thert 
is  a  high-tension  Dixie  magneto,  and  steering  is  by  the  Ackermann  system. 
The  tractor  will  turn  in  a  circle  having  a  diameter  of  28  ft.  It  is  provided  with 
a  winding  drum,  carrying  50  yards  of  steel  wire  rope.  The  present  wheel 
base  of  the  tractor  is  7  ft.  10  in.,  but  it  iS  to  be  reduced  to  7  ft. 

The  tractor  has  been  tested  in  Scotland  and  also  at  Birmingham  where 
it  drew  a  3-furrow  Howard  gang  plough.  The  draw -bar  pull  was  about 
1 100  lb.  on  the  average. 

For  use  in  driving  machinery,  an  18  in.  pulley  is  provided  ;  it  can  drive 
a  4  ft.  6  in.  threshing  machine. 

Besides  the  detailed  description  of  the  various  British  tractors,  an  ac- 
count is  given  of  the  "  Tracford  "  (i)  appliance,  intended  to  convert  a 
Ford  or  other  car  into  a  20  HP  agricultural  tractor.  There  [are  3  steel 
land  wheels,  provided  with  detachable  spuds. 


Fig.  18.  — Alldays  &  Onions  motor  tractor. 

679  -  Ploughing  with  Government  Tractors  in  England.—  Mark  Lane  Express  Agricui- 

turaJ  Journal,  Vol.  CXIX,  No.  4507,  j).  141,  aii'l  No.  4510,  p.  228.  London,  Ftbrnarv-  ii 

and  March  4,  191 8. 
In  Herefordshire,  3  "  Titan  "  tractoi  units  ploughed  over  520  acres  in 
the  last  week  of  Januar}^,  the  division  being  :  Hereford,  170  acres;  L,eomin- 
ster,  142  acres,  and  Ross,  208  acres. 

The  Ross  team's  work,  which  was  accomplished  with  7  tractors,  gave 
an  average  of  29  ^j^  acres  per  tractor  ;'  9  tractors  were  used  in  the  Hereford 
and  L,eoniinster  units,  which  makes  the  work  done  by  the  Ross  unit  all  tlie 
more  creditable  ;  the  work  done  b}"  the  Ross  tractors  varied  from  26  to  32 
acres  each,  ploughed  in  from  53  to  ()S.  14  hours. 


(i)  See  R.,  April  loiS,  No.  455.     [Ed. 
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In  Surrey,  a  Titan  tractor  ploughed  51  acres  in  a  single  week  at  Redhill. 
The  county  average  for  the  week  was  12  acres  per  tractor. 

In  Lancashire  a  tractor  towing  a  3-furrow  Ransome  plough  did  52  34 
acres  during  the  week  ended  February  23.  No  special  provision  was  made 
for  record  breaking.  The  ploughing  was  8  in.  deep  and  2.54  gallons  of  fuel 
were  consumed  per  acre. 

In  5  weeks  this  tractor  has  performed  the  following  work  (including 
that  described  above) :  —  during  the  week  ended  January  25,  27  ^4  acres  were 
ploughed,  103  gall,  of  fuel;  from  January  25  to  February  15,  21  acres  were 
ploughed  on  an  average  per  week,  with  an  average  consumption  of  66  gall, 
of  paralhn:  the  total  consumption  for  the  week  February  15  to  22  for 
ploughing  52  y^  acres  was  133  gallons. 

680  -  The  Use  of  Coal  Gas  for  Ploughing  Tractors.  —  Tkc  im^Umsnt  and  Machinery 

Review,  \o\.  XI, III,  No-.  516,  p.  1289  +  2  Fiy-..  l.oiuloii,  .\;  iii  i,  lOiS. 

As  petrol  is  unobtainable  and  paraffin  is  both  scarce  and  costly,  it  is 
of  interest  to  note  the  use  of  coal  gas  for  ploughing  tractors. 

Messrs.  Barton  Bros,  of  Beeston,  England,  make  a  flexible  gas  con- 
tainer to  be  placed  above  the  tractor.  This  system,  already  adopted  for 
many  commercial  and  pleasure  vehicles,  is  the  most  economical  as  it  does 
not  require  the  gas  to  be  compressed  and  only  gives  a  slight  loss  in  calorific 
efficiency.  For  farm  work  there  is  no  objection  to  the  use  of  a  container, 
save  that  of  its  voluminous  appearance.  It  is  carried  on  a  tray  supported 
by  wooden  uprights  bolted  on  to  the  tractor  frame. 

The  containers'  capacity  is  250  cu.  ft.,  and,  it  is  reported  that  500  cu.  ft. 
of  gas  suffice  to  plough  half  an  acre  of  level  land. 

The  stystem  can  be  employed  to  advantage  by  farmers  within  reason- 
able distance  of  a  supply  station.  In  England,  as  the  companies  usuall}' 
give  special  conditions  to  users  of  gas  for  power  purposes,  the  cost  of  plough- 
ing by  this  means  is  very  low.  In  the  case  mentioned  in  the  article  the  con- 
tainer is  mounted  over  a  Whiting- Bull  tractor  and  the  gas  is  brought  to 
the  fi^ld  in  a  portable  holder  carried  on  a  trailer  and  containing  sufficient 
to  charge  the  bag  9n  the  tractor  three  times,  or  enough  to  plough  about 
three-quarters  of  an  acre.  To  the  cost  of  the  gas  must,  therefore,  be  added 
the  expense  of  the  journeys  with  trailer  between  the  field  and  the  supply 
station. 

The  distance  over  which  the  owner  can  afford  to  transport  the  gas  will 
probably-  be  found  to  be  fairly  large  considering  the  present  price  of  other 
fuels. 

6Sj  -  Ridger  for  Making  Irrigation  Levees. —  See  No.  Cr.s  of  ihi^  Review. 

6S2  -  Review  cf  Patents. 

Tillage  machines  and  Implements.  -  F/ance  :  486337  Fixing  device 
for  plough  shares  and  other  similar  cultivating  tools  ;  486445  Motor  plough. 

United  Kingdom :  113029  Motor  driven  endless  track  machine  for  levell- 
ing ground  and  for  extracting  steel  and  iron  scrap  therefrom  in  view  of 
reclaiming  land. 
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United  States  :  1254817  Harrow  ;  1254985  Plough  coulter  ;  1255035  Self 
cleaning  harrow  and  cultivator  ;  1255420  Combined  tractor,  roller  and  har- 
row ;  1255442  Detachable  share  for  cultivator  and  scarifier  implements ; 
1255509.  One  wheel  harrow  cart;  1256225  Detachable  V  shaped  packing  band 
for  fitting  on  a  harrow-disc;  1256349  Traction  gang  plough;  1256632  Agri- 
cultural machine  ;  1256984  Disc-plough  ;  1257127  -  1257818  Ploughs ; 
1257236  Tractor  plough;  1257407  Riding  attachment  for  harrows  and 
the  like  ;  1257446  Gang  plough. 

Manures  and  Manure  Distributors.  —  United  States  :  1255052 
Straw-spreader  ;  1256190  Spreading  machine  ;  1256196  Straw  conveyor 
and  spreader  ;  1256854  P'ertilizer  distributor;  1256459  Fertilizer  attach- 
ment for  maize  planters. 

Drills  and  Seeding  Machines.  -  Canada  :  180769  lyand  packer 
and  seeder. 

United  Kingdom  :  112976  Potato  planter. 

United  States  :  1254859  Drill ;  1255055  planter  ;  1255532  marker  for 
maize  planter  ;  1256083  Rotary  marker  device  for  actuating  the  rock  shaft 
of  a  maize  planter  ;  1256292  Potato  planter  ;  1257839  Maize  planter ;  1257928 
Attachment  for  maize  planter. 

Various  Cultural  Operations.  -  United  States  :  1254687  Weeder  ; 
1254999  Cotton  chopper  ;  1256473  Cultivator  fender. 

Control  of  Diseases  and  Pests  of  Plants.  -  France  :  486296  Ap- 
plication of  calcium  srdphide  to  the  treatment  of  fungous  diseases  of  the 
vine  and  other  plants. 

United  Kingdom  :  113121  Reciprocating  pump  for  spraying  apparatus. 

United  States  :  1254649  Boll  weevil  exterminator ;  1255131  Insect 
destro5^er. 

Reapers,  Mowers  and  Harvesting  Machines.  -  France.  486230 
Circular  platform  harvesting  machine  with  curved  cutting  knife  for  various 
heights. 

United  Kingdom  :  113117  Mechanism  of  side-delivery  rake  and  swath 
turning  machines.  # 

United  States  :  1255209  Combined  harvester  ;  1255365  Hay  sweep  ; 
1255520  Hay  rake;  1255914  Pea  picker;  1255930  Harvester  and  elevator 
combined  ;  1255982  Harvester-crop  curing  chamber  and  baler  ;  1256178 
Side-delivery  rake  ;  1256347  Maize  harvester  ;  1256390  Vegetable  gatherer 
and  loader  ;  1256410  Bundle  carrier  attachment  for  harvester  ;  1256438 
Vacuum  cotton  picking  machine  ;  1256683  -  1247403  Ensilage  harvesters  ; 
1256700  Grass  guard  for  mowers ;  1256776  Corn  harvesting  attachment 
for  farm  wagon  ;  1257269  Bean  harvester  ;  1257304  Adjusting  mechanisiri 
for  grain  shocking  machine  ;  1257386  -  1257387  Mowers. 

Machines  for  lifting  Root  Crops.  —  Switzerland :  77479  Forkhead 
for  potato  diggers. 

United    States :    1255051-1256713    Vegetable  .  harvesters  ;    1255302- 
1256182  Potato  digging  machines  ;  1256119  Front  auger  support  and  bear-| 
ing  for  beet  harvester  ;   1257081   Beet  harvester  and  topping  ihachine 
"1257168  -  1257953  Beet  harvesters. 
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Threshing  and  Winnowing  Machines.  —  Canada :  181020  Grain 
grader. 

United  States.  1254817  -  1257592  -  1257802  Threshing  machines  ; 
1256120  -  1256506  Feeders  for  threshing  machines;  1256585  Bean  separa- 
tor ;  1257115  Pea  and  bean  separator. 

Machines  and  1mpi,ements  for  the  Preparation  and  Storage  of 
Grain,  Fodder,  etc.  -  Canada:  181041  Drying  kiln. 

United  States  :  1255041  Hay  press  ;  1257466  -  1257474  Bale  forming 
presses  ;  1257510  Feeding  device  for  ha}^  bahng  presses. 

Steering  and  Traction  of  Agricultural  Machinery.  —  Canada: 
181061  Tractor. 

France  :  486455  Agricultural  tractor. 

United  Kingdom  :  113016  Apparatus  for  power  cultivation  of  land; 
113102  Endless  track  vehicle. 

United  States  :  1254819  Endless  automatic  track  laying  and  'ground 
treading  power  operated  traction  engine  ;  1255404  -  1255530  -  1256651 
Tractors  ;  1256113  Tractor,  wheel ;  1257416  Tractor  or  truck  ;  1257589 
Tractor  connection.  "  « 

Feeding  of  Livestock.  -  United  States  :  1254937  Hog  watering  ap- 
paratus. 

Poultry  Farming.  —  United  Kingdom :  113159  Feeding  trough  for 
poultr.y. 

Industries  depending  on  Plant  Products.  -  United  "  Kingdom : 
113042  Bakers'  over. 

Dairying.  -  Canada :  180828-180970  Desiccated  milk  ;  180829- 
180830  Milk  condensation,  process  and  apparatus  ;  180831  Buttermilk 
powder  ;  181131  Milk  concentrating  apparatus  ;  181133  Process  of  condens- 
ing and  desiccating  butermilk  ;  181134  Condensed  buttermilk. 

Switzerland  :  y7S3'^  Churn  mechanism  ;  77532  Milk  skimming  device. 

United  States :  12^5186  Milking  machine  cluster;  1255239  - 1256793 
Milking   machines. 

Various.  -  Switzerland :  77  478  EPvdro-electrical  installation  for 
operating  agricultural  machinery. 

United  Kingdom  :  112987  Humidifier. 

United  States  :  1255055  Hydraulic  pump. 


RURAL  ECONOMICS. 
683  -  Organization  of  Ten  Dairy  Farms  in  the  Bluegrass  Region  of  Kentucky.  — 

Arnold,  J.  H.,in  U.  S.  Department  of  Ai^riculiure  Bulletin  No.   548,   (Office  of  Farm 
M.^nageinent),  pp.  1-12.  Washington,  D.  C,  May  24,  1917. 

This  bulletin  presents  a  brief  analysis  of  the  organization  of  10  dairy 
farms  selected  and  studied  during  1914  in  Mason,  Scott  and  Madison  Coun- 
ties, in  the  bluegrass  region  of  Kentutky. 

The  adaptation  of  the  soil  to  bluegrass  pasture  is  the  distinctive  natur- 
al advantage  which  these  localities  have  for  this  type  of  farming.     The 
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climatic  factors,  however,  partly  offset  this  advantage,  especially  for  the  pro- 
duction of  cheese  and  butter.  The  long  summer  months  are  warm,  with  a 
lower  rainfall  than  the  winter  months,  while  in  the  extensive  dairy  sections 
of  Wisconsin  and  New  York  the  highest  rainfall  is  during  the  summer  months 
which  average  7  to  8  degrees  F.  cooler  than  in  Kentucky.  These  adverse 
conditions  have  not  interfered  with  the  increased  production  of  market  milk 
where  there  is  a  demand  at  good  prices,  but  they  are  a  handicap,  especially 
in  the  production  of  cheese,  which  is  produced  to  best  advantage  in  a 
climate  that  is  relatively  cool. 

Receipts  froni'Dairy  Products,  together  with  Labour  Incomes  of  Each  of 
Ten  Farms.  —  The  business  of  each  of  the  10  farms  studied  may  be 
summarized  briefly  as  follows :  — ■ 

Tabi^E  I.  —  Size  of  farms,  with  number  of  cows  and  with  receipts 
from  labour  income  and  dairy  products . 


Farm 
No. 


I 
2 

o 

o 

4 
5 
6 

7 
8 

9 

10 


farm 

acres  400 
290 
247 
150 

51 
86 
82 
70 

^34 
120 


Size     Num- 
of         *>« 
of 


Total  Average     163 


cows 

75 
30 
19 
50 
15 

9 
30 

4 

12 

12 

27 


labour 
In- 
come 

$  I  466 

3  654 
I  739 
6  408 
3  201 

I   121 

I  509 

—  130 

287 

— I  521 

I  773 


Gross 

receipts 

from 

milk 

$5315 
4  500 
3  066 
6768 
2  920 
76 
2  966 


per 

cow 


2  561 


Receipts  Receipts      Gross 

from  from  receipts 

cream  butter 

%  2101  —   $  98.88 

—  —  150.00 

730  —  199.78 

112S  $  25  158.00- 

225  260  227.00 

1996  —  230.00 

480  —  114.86 

208  —  52.00 

624  —  52.00 

104  780  73.60 

689  106  126.16 


Receipts    Receipts 
from  from     i 


dairy 

%8o 
67 
82 


80 
90 

55 
49 
51 
71 


tobacco 

%io 

13 
2 
o 
9 
9 
o 
o, 

15 

o 


The  market  price  of  milk  distributed  to  customers  ranged  from  7  to  10 
cents  per  quart,  and  cream  60  cents  to  $  i  per  gallon.  When  the  milk  was  re 
tailed  in  larger  cities  through  local  distributors  the  farmer  received  15  toj 
20  cents  per  gallon  and  paid  I  %  to  2  cents  per  gallon  to  ship  it  30  to  50] 
miles. 

The  labour  incomes  on  most  of  the   farms  were  large  as  compared] 
with  those  of  successful  farms  of  other  types  in  this  region.     The  average' 
labour  income  on  187  farms  was  %  750,  while  the  average  of  these  ten  dairy 
farms  was  $  i  773.     On  the  ten  farms  studied  those  which  sold  market  milk 
and  which  had  high  receipts  per  cow  made  the  largest  labour  income. 

Seveji  Successful  Dairy  Farms  Analyzed  and  Compared.  Table  TI 
shows  the  capital  invested  and  the  receipts  and  expenses  on  seven  success- 
ful dairy  farms. 
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Ta.bi,e  II.  —  Seven  Successful  Dairy  Farms  Analysed  and  Compared. 

Farm  i     Farm  2      Farm  3      Farm  4      Farm  5      Farm  6    Farm  7 

S'zeof  farm  (acres)     ......  400  290  247  150  51  86  82 

Number  of  cows 75  30  19  50  15  9  30 

Number  of  other  animal  units  (i)  37  28  16  48  11  33  30 

Total  capital  (2) $50097  26890  15396  33081  8843  16800  13  661 

Work' ng  capital  (3) 7874  6  881  •     3046  n  354  2786  2675  3396 

Tenant's  capital —  —  —  ■ —  —  —  i  698 

Total  receipts 11  824  8383  5105  12500  5449  2982  5134 

Receipts  from  dairy 7  4^6  4500  3796  7921  3405  2072  3446 

Expenses  (4) 7854  3385  4438  2818  i  811  i  021  2032 

Farm  income  (5) 3  970  4  998  2  509  8  062  3  638  i  961  3  102 

Tenant's  farm  income ....  —  — ^  —  —  —  —  1594 

Labour  income  (6) 1466  3654  1739  6408  3196  i  121  1509 

Owner's  profit  on  investment  —  —  —  —  —  —  12.6% 

(i)   Animal  unit  — ■  the  equivalent  of  i  cow,  horse,  or  beef  animal;  2  heifers,  4  calves, 
7  sheep,  5  hogs,  14  p'gs,  or  100  ch'ckcns  are  counted  as  equivalent  to  an  an'nial  un't. 

(2)  Total  capital  includes  investment  in  land,   buildings,  michinsry,  live  stock,  feed' 
suppl-cs,  and  cash  to  run  the  business. 

(3)  Working  cap' tal  includes  all  items  of  cip'til  except  land,  bu'ldings,  and  other  im- 
provements usuallj-  included  in  real  estate. 

(4)  Expenses  include  a  charge  for  unpaid  family  labour,  depreciation,  and  5  per  cent  inter- 
est on  total  capital  bes'des  money  actuallj''  paid  out  in  conducting  the  farm  business. 

(5)  Farm  income  is  the  total  receipts  less  expenses. 

(6)  L'^bDur  income  is  farm  income  less  5  per  cent  interest  on  invested  capital. 

Farm  i  is  the  largest  of  the  ten  in  question  and  is  valued  at  $  125  per 
acre.  It  is  well  situated  near  a  market  point.  While  it  is  somewhat  roll- 
ing the  soil  is  of  good  quality  and  nearly  all  of  it  tillable.  If  properly  or- 
ganized, this  farm  should  have  made  the  largest  labour  income  of  the  group ; 
instead  it  is  amo.ig  the  lowest  of  those  which  were  only  fairly  successful. 
In  the  first  place  receipts  per  cow  are  low  as  compared  with  those  of  the  more 
successful  farms.  Half  this  acreage  could  easily  be  made  to  support  this 
herd.  With  a  higher  degree  of  diversity  and  by  handling  other  live  stock, 
the  gross  income  of  this  farm  should  be  increased  considerably  without  much 
more  expense.  The  average  expenses  of  the  ten  farms  are  about  45  per  cent. 
of  the  receipts,  while  on  this  farm  they  are  about  75  %,  showing  that  the 
business  was  too  expensive  for  the  income  received.  This  farmer  housed 
his  cows  in  a  $  7  000  dair}^  barn,  an  investment  of  nearly  $  100  per  cow, 
while  his  nearest  competitor,  one  of  the  most  successful  farmers  of  the  group, 
had  but  one  third  of  this  amount  invested.  This  farm,  although  large,  failed 
to  produce  as  much  feed  for  dairy  stock  as  the  average  farm  ($  18)  and 
expended  for  purchased  feeds  $  20  per  cow. 

Farm  2  is  one  of  the  most  efficiently  organized  larger  sized  farms. 
The  diversity  is  much  larger  than  that  of  farmi  No.  i..  About  46  per  cent 
of  the  receipts  were  from  sources  other  than  dairying,  mainly  wheat  and 
tobacco.     Sales  of  live  stock  amounted  to  $  i  200  above  purchases. 
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The  operator  owned  132  acres  and  rented  158  additional  ones  for  which 
he  pa'd  $  800  a  year.  All  the  feed  except  concentrates  "was  raised  on  the 
farm.  Only  one  man  w^as  hired,  the  operator  and  his  family  doing  most 
of  the  dairy  work ;  33  acres  of  maize  for  grain,  12  acres  of  silage  maize,  50  acres 
of  wheat,  25  acres  of  meadow  hay  and  5  acres  of  tobacco  were  raised,  by  his 
own  and  hired  labour ;  11  acres  of  tobacco  and  10  acres  of  maize  were  raised 
by  a  cropper. 

Farm  3  bad  10  acres  of  maize  for  grain,  8  acres  for  silage,  10  acres  in  rye 
which  was  grazed,  and  20  acres  in  ha}^.     There  were  153  acres  in  pasture, 

2  acres  in  garden  and  orchard,  and  the  remainer,  44  acres,  was  considered 
waste  land.  The  topography  was  hilly  and  not  well  adapted  to  cultivated 
crops.  The  land  was  valued  at  $  40  per  acre,  though  the  more  level  land  in  the 
community  was  valued  at  $  100  to  $  150  per  acre.  Three  year-hands  were 
employed  on  this  farm  and  seven  head  of  work  stock  were  kept.  Both  man- 
labour  and  horse-labour  were  poorly  utilized.  A  better  utilization  could  have 
been  achieved  and  the  income  considerably  increased  if  a  few  acres  of  to- 
bacco had  been  raised.  There  were  no  receipts  from  crops  and  diversity 
was  low. 

Farm  4  may  be  classed  as  the  best  dairy  farm  of  the  ten.  While  the 
receipts  per  cow  were  considerably  above  the  average,  others  had  higher 
receipts  per  cow,  but  in  the  expenses  this  farm  showed  high  efficiency 
in  the  economy  of  the  labour  and  feed, two  most  important  factors.  Operat- 
ing expenses  were  only  about  35  per  cent  of  receipts  as  compared  with 
45  per  cent,  the  average  for  the  ten  farms.  The  land  area  (150  acres)  was 
small  as  compared  with  the  number  of  stock  units  kept  on  the  farm.  These 
numbered  98,  or  about  1.9  acres  for  each  animal  unit.  Of  this  number 
of  animal  units  50  were  dairy  cows.  The  food  purchased  amounted  to 
about  $  10  per  cow.  About  50  per  cent  of  the  farm  area  is  in  bluegrass 
pasture.  About  $1  000  of  the  total  receipts  represented  breeding  fees.  Dur- 
ing the  last  two  years  (1915-1916)  hemp  has  been  substituted  for  tobacco, 
and  yields  i  700  lbs  per  acre  which,  at  10  cents  per  pound,  represents  $  170 
per  acre.  The  expense  of  growing  an  acre  of  hemp  is  about  the  same  as 
that  of  tobacco  {$  50  to  S  60  exclusive  of  rent),  and  the  average  rent  for 
the  land  is  figured  at  $  30  to  $50  per  acre.  This  farm,  operated  by  a 
graduate  of  an  agricultural  college,  is  rated  among  the  best  dairy  farms  in 
the  State.  The  work  of  milking,  bottling  and  distributing  is  done  by  the 
operator  with  the  help  of  a  man  and  a  boy. 

Farm  5  shows  the  possibility  of  profitable  dairying  on  a  small  farm  with 
a  small  amount  of  capital  invested  on  which  almost  all  the  labour  is 
done  by  the  operator  and  his  family.  Operating  expenses  were  but  33  % 
of  receipts  and  the  labour  income  was  among  the  highest  of  the  group. 
The  receipts  per  cow  were  unusually  high  and  allowed  an  expense  of  $  23 
per  cow  for  purchased  feed.     This  farm  produced  $  500   of  tobacco  on 

3  Vo  acres,  $  80  of  poultry  and  §  115  of  increase  in  value  on  colts  raised. 
The  farmer  owns  40  acres  and  rents  11  acres  in  addition  for  hay;  25  acres 
are  devoted  to  permanent  bluegrass  pasture. 

Farm  6  was  only  moderately  successful.     Profits  could  have  been  in- 1 
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creased  greatly  if  the  business  had  been  made  larger  by  increasing  the  in- 
come from  cows.  If  the  operator  had  hired  a  man  he  could  have  increased 
his  herd  to  20  or  25  cows  and  besides  could  have  raised  5  to  6  atres  of  to- 
bacco instead  of  2.  There  were  no  receipts  from  hogs  and  onlyS  75  worth 
of  skim  milk  was  sold. 

Farm  7  was  operated  by  a  tenant  who  had  a  half  interest  in  the 
working  capital  of  the  farm.  Business  expenses  were  shared  equally,  as 
were  also  receipts.  The  tenant  with  the  help  of  two  year-hands  and  some 
extra  labour,  performed  the  work;  45  acres  of  the  farm  were  in  maize  for 
silage,  33  acres  in  pasture,  2  acres  waste  and  i  acre  for  garden.  Receipts 
from  sources  other  than  dairy  cows  were  mainly  from  young  stock.  There 
were  no  receipts  from  crops. 

The  Farms  that  Failed.  —  The  three  unprofitable  farms  of  the  ten  were 
inefficiently  organized  and  operated.  Apparently  these  farmers  depended 
mainly  on  dairy  products  for  an  income,  but  each  was  operating  a  small- 
sized  business  on  a  fair-sized  farm.  It  does  not  pay  a  farmer  to  give  special 
attention  to  the  dairy  business  unless  there  is  a  sufficient  number  of  cows 
to  warrant  special  equipment,  the  application  of  most  of  his  time,  and  the 
development  and  maintenance  of  a  profitable  market. 

Comparison  of  the  Seven  More  Successful  Dairy  Farryis  with  the  Average 
o/r^w.— Table  III  compares  the  average  of  the  seven  successful  dairy  farms 
with  the  average  of  the  whole  group,  with  respect  to  the  more  essential 
factors. 

Comparison  of  the  Seven  More  Successful  Dairy  Farms  with 
the  Average  of  Ten. 

Average  Average 


Distribution  of  crops  : 

Average  size  of  farm?,    . 

In  crops 

In  pasture 

In  maize  for  grain  .  .  . 
In  maize  for  silage  .    .    . 

In  meadow 

In  wheat 

In  tobacco  

In  miscellaneous    .... 

Distribution  cf  live  stock  : 

Dairy  cows 

Young  stock 

Swine 

Poultry 

Distribution  of  capital : 

Total  capital  invested.  . 
Total  working  capital .    . 

Machinery 

Investment  in  live  stock 
Cash  to  run  farm  .... 
Feed  and  supplies    .    .    . 


of 

10  farms 

of 

7  successful 
farms 

cres 

163 

187 

» 

66 

70 

)) 

76 

100 

» 

15 

10 

» 

13 

16 

)) 

13 

15 

)) 

16 

20 

» 

5 

6 

)) 

4 

3 

imber 

27 

40 

» 

21 

16 

)) 

29 

25 

» 

184 

1S3 

$  22 

552 

$ 

23  662 

4764 

5286 

711 

771 

3 

291 

3  699 

405 

420 

355 

366 
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INDUSTRIES 
DEPENDING 

ON    PJANT 
PRODUGIS 


Average  ,   Average 
of  10  farms        "^  7  successful 
farms 

Distribution  of  receipts  : 

I,ive  stock  products. $  3  554  $  4  6i'0 

lyive  stock  inventory  and  sales.    -    .  i  o  j8  i  035 

Crop  receipts 589  S13 

Miscellaneous 120  '    •            235 

5  301  6  693 

Profits  : 

Receipts  per  cow  .........'  §126  §164 

Average  farm  income 3  149  4  266 

Average  labour  income i773  2954 

Per  cent,  net  earnings  on  investment  10  14 

Tbese  comparisons  illustrate  many  of  the  points  discussc  d  for  the  differ- 
ent farms.  For  instance,  the  average  successful  farm  had  the  largest  busi- 
ness, as  shown  by  the  size  of  farm,  the  number  of  dairy  cows,  and  the  working 
capital.  On  the  average  successful  farm  there  were  more  receipts  from  crops 
and  miscellaneous  sources  than  were  shown  for  the  average  of  the  ten  farms. 
The  most  important  comparison  is  that  shown  for  the  receipts  per  cow : 
$  164  on  the  average  of  the  successful  farms  and  $  126  on  the  average 
of  the  whole  group. 

AGRICUI^TURAIv   INDUSTRIES. 

684  -  Wine  Making  With  Foxy  Grapes  (1)  —  C.\doret,  Arthur,  in  Le  Progris  agricole 
et  viticole,  Year  XXXV,  No.  12,  pp.  274-275.  Montpellier,  March  24,  1918. 

A  method  is  described  (derived  from  the  work  of  the  late  Prof.  Bouffard 
and  of  Pierre  Andieux  and  used  for  about  15  years  by  an  agricultural 
syndicate)  by  which  the  foxy  flavour  of  Clinton  wine  may  be  removed. 
The  process  consists  of  :  — 

i)  harvesting  shortly  before  complete  maturity  ; 

2)  fermentation  for  24  hours  ; 

3)  treatment  with  9  gm.  of  sulphite  for  red  wines  ; 

4)  strengthening  for  2  or  3  days. 

The  method  is  still  more  satisfactory  if  the  selected  or  natural  yeasts  of 
Che  country  are  utilised  in  combination  with  the  stilphurous  acid. 

Quite  recently  the  atithor  obtained  good  results  with  Noah  grapes  which 
had  not  been  treated  in  the  vat  by  the  following  method :  ~ 
i)  treatment  with  i  %  of  oil  ; . 

2)  repeated  stirring  for  48  hours  ; 

3)  decanting  ; 

4)  filtration  through  wood  charcoal  ; 

5)  clarifying  with  i  %  unskimmed  milk. 

He  intends  to  adopt  the  first  method  with  his  Noah  grapes  at  the  next 
harvest,  and  believes  he  will  thus  free  them  from  all  foxy  flavour. 

(1)  Cf.  R.  May,  1916,  No.  555  and  Feb.,  1917,  No.  183.  (Ed.) 
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685-  Cupreous  Whit3  Wines  with  Extreme  Delayed  Thickening.  —  Carles,  p.,  in  the 

Annalcs  cUs    Fal  sifications  at   dcs  Fraudes,   Year   XI,   No.    111-112,    pp.    43-48.    Paris, 
Januarj'-February,  1918. 

For  about  twelve  years  there  have  been  brought  from  time  to  time  to 
ceaological  chemists,  white  wines  of  strange  appearance,  bad  keeping  quah- 
ties  and,  sometimes,  doubtful  hygienic  value^  These  wines  show  nothing 
abnormal  during  the  time  they  are  treated  as  usual  in  the  casks,  but  turn 
leaden  when  bottled,  then  become  gradually  thicker  till  the}^  are  eventually 
unsaleable.  The  rate  of  the  thickening  ("louche")  varies  according  to  the 
season  and  the  composition  of  the  wine,  and  is  more  rapid  in  proportion  as 
the  weather  is  hotter  and  there  is  less  air  between  the  liquid  and  the  cork. 
Thickening  stops  suddenly  when  the  wine  come  into  contact  with  the  air 
by  being  poured  into  a  cooler,  or  if  a  few  drops  of  hydrogen  peroxide  are 
added,  and  may  be  stopped  from  one  day  to  another  simply  by  removing 
the  cork  and  leaving  the  bottle  standing  up.  If  the  wine  is  poured  back 
into  a  corked  bottle  the  thickness  reappears,  though,  be3^ond  a  certain  limit, 
this  re-starting  is  no  longer  possible.  These  phenomena  are  obviously  due 
to  a  chemical  reducing  agent  and  an  oxidising  agent  both  acting  on  an 
unknown  factor  the  proportions  of  which  are  minimum,  as  is  very  evident. 

Wines  behaving  in  this  manner  have  the  ordinary'  composition  of  white 
wines,  but  contain  a  few  grams  of  fruit  sugar,  and  are  relatively  rich  in 
sulphurous  acid  ;  they  are  white  wines  sweetened  by  a  sweeter  one  or  with 
sugar  and  treated  with  sulphurous  acid  (anti -ferment) .  It  is  the  small 
amount  of  sugar  which  is  the  principal  reducing  agent. 

The  unknown  factor  is  copper,  and  the  precipitate  is  red  oxide  of  cop- 
per, caused  by  reduction  by  the  grape  sugar  and  sulphurous  acid.  There 
'is  no  doubt  that  at  least  part  of  this  copper  comes  from  anti-cryptogamic 
sprays  the  bases  of  which  are  copper  salts.  Wines  subjected  to  mutage 
contain  very  little  tannin  and  their  degree  of  acidity,  sugar  content  and 
newness,  in  general,  do  not  help  to  free  them  from  metals.  They  thus  take 
up  the  copper  with  which  the  grapes  have  been  treated  and  keep  it  to  an 
excessive  extent. 

There  are  many  ways  of  testing  whether  white  wines  will  thicken  late. 
The  method  given  is  based  on  the  capacity  of  tannin  to  make  the  copper  dis- 
solved in  the  wine  insoluble  and  the  capacity  casein  then  has  to  remove  the, 
copper  tannate  in  the  lees. 

Into  I  litre  of  wine  is  poured  i  cc.  of  ^^q  clear  solution  of  tannin,  or 
o.io  gm.  The  whole  is  mixed  and,  after  a  few  minutes,  10  cc.  of  skim 
-milk  are  added  (or,  per  hectolitre,  10  gm.  of  pure  tannin  and  i  litre  of  skim 
milk  at  the  most).  The  mixture  is  well  shaken,  left  for  at  least  24  hrs., 
then  filtered.  If  copper  is  present  it  is  contained  in  the  deposit.  The  liq- 
uid is  filtered,  air-dried,  and  burnt.  It  is  easy  to  dissolve  everything 
in  the  ash  with  hydrochloric  acid  and  to  separate  the  copper  by  simply 
filtering  with  an  excess  of  ammonia.  The  estimations  may  be  made  elec- 
trolytically  or  colorimetrically,  since  the  original  quantity  was  i  litre. 

In  order  to  make  sure  that  the  treated  wine  no  longer  contains  copper 
the  clarified  litre  is  evaporated  in  a  porcelain  dish,  a  little  acid  magnesium 
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nitrate  added,  and  the  residue  burnt  ;  this  may  be  done  easily  and  cou"!- 
pletely  with  successive  additions  of  fresh  dihite  nitric  acid.  It  is  essential 
to  burn  even  the  very  smallest  particles  of  carbon.  The  process  is  then 
continued  as  described  above  with  hydrochloric  acid,  ammonia  in  excess,  etc. , 
or  by  any  other  method  for  separating  copper  from  an  inorganic  mixture. 
From  an  hygienic  point -of  view,  the  amount  of  crystallised  copper  sul- 
phate contained  in  such  wines  • —  according  to  the  author,  0.015  gm.  per 
litre  — if  taken  at  meals  by  health}^  adults  is  not  injurious  to  the  health,  but 
may  be  so  if  drunk  between  meal  times.  Invalids,  old  people  and  those 
suffering  from  liver  complaints  should  not  use  these  wines  as  a  daily  drink, 
the  more  so  as  similar  quantities  of  copper  may  be  contained  in  certain  choco- 
lates and  even  in  native  dwarf  beans.  In  such  cases,  however,  the  con- 
sumption in  weight  of  food  is  less  than  in  the  case  of  wine,  and  the  food  is 
not  taken  daily,  with  all  meals,  and  between  meals,  as  is  wdne.  Finally 
there  is  no  doubt  that,  by  passing  through  the  roots  of  the  cacao  tree  and 
bean  plant,  the  copper  has  been  made  innocuous,  but  this  is  not  so  with 
wines  because  the  greater  part  of  the  copper  has  been  deposited  on  the 
grape  in  the  form  of  copper  mixture  and  is  found  in  this  state  in  the  must. 

686  -  The  MyCOdermS  of  Wine.—  De  Rossi,  G.,  in  Lo  Slazioni  sperimentali  agrarie  ita- 
liane,  Vol.  IV,  Pt.  11-12,  pp.  529-562,  Bibliography  of  20  publications,  2  Pl.  with  15  Fig. 
Modena,  1917. 

The  author  has  found  ab  least  4  different  species  of  mycoderms  capable 
of  acidifying  wine,  each  with  clearly  different  physiological  aptitudes.  These 
species  are  :  —  Mycodcnna  oini,  w^hich  causes  a  very  weak  consumption 
of  both  the  alcohol  and  the  total  a-^idity  of  the  wine,  while  it  does  not  pro- 
duce volatile  acids  in  sufficient  quantity  to  influence  the  organoleptic  pro- 
perties ;  M.  acidificans  which  produces  a  large  amount  of  volatile  acids  and 
thus  even  seriously  changes  the  wine ;  it  ceases  growth  at  32-33"  C.  ;  M. 
duplex  and  M.  tenax,  much  more  suited  than  the  others  to  live  in  an  acid 
medium,  attack  the  acids  very  actively  at  a  temperature  above  15°  C,  but 
not  destroying  the  alcohol  vigorousl}^ ;  M.  duplex  grows  well  in  the  presenceli 
of  9-T0  %  alcohol  ;  M.  tenax,  on  the  contrary,  cannot  support  more  than]: 
4  to  5  %  of  alcohol.  [ 

687  -  Cement  Vats.  —  Matheeu,  l,.,  in  the  Revue  de  Viticulture,  Year  XXV,  Vol.  XI,VIIIi[ 

No.  1241,  pp.  230-233.  Paris,  April  11,  1918.  ] 

Owing  to  the  war  there  is  a  shortage  of  casks,  and  it  has  been  neces-j; 
sary  to  use  all  sorts  of  second-hand  barrels,  which  sometimes  give  the  wine|. 
a  foreign  taste  ;  in  some  cases  cement  vats  are  used  and  the  question  hasji 
arisen  as  to  whether  such  vats  are  as  serviceable  as  those  of  wood.  The| 
vat  may  be  used  for  two  distinct  purposes  —  for  fermentation,  in  which; 
case  the  wine  only  remains  in  it  during  the  process,  or  for  storing  the  wine.J 

The  material  of  which  the  sides  are  made,  if  well  fired,  can  have  not 
influence  even  on  the  finest  wines,  during  the  few  days  fermentation  tasts.| 

For  keeping  wine,  however,  the  wood  is  of  great  importance,  so  much| 
so  that  for  certain  choice  wines  new  oak  of  good  quality  is  absolutely  ne- 
cessary for  the  long  fermentation  of  white  wines  and  for  keeping  the  wine!| 
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after  the  first  tunning.  New  oak  imparts  to  the  wine  a  taste  due  to  its 
sokible  substances,  so  that  the  use  of  choice  oak  has  become  necessary,  as 
it  is  also  for  refining  the  alcohols  of  wine. 

Oak  chips,  which  would  give  up  their  useful  substances,  can  be  added 
to  wine  in  a  cement  vat.  Small  wooden  casks  are,  however,  favourable  to 
slow  oxidation  by  reason  of  their  porosity,  thinness,  and  the  large  surface 
in  contact  with  the  air.  From  this  point  of  view  cement  vats  would  be  more 
suitable  for  wines  the  aging  of  which  should  be  retarded,  as  oxidation  is  the 
essential  factor  of  this  process.  The  impermeabilitj'  of  the  sides  of  cement 
vats  to  oxygen  may  be  counteracted  by  periodical  injections  of  air  into  the 
wine,  which  may  then  be  left  to  oxidise. 

Great  care  must  be  taken  with  choice  wines,  and  no  modification  in  the 
method  of  making  or  keeping  them  should  be  introduced  till  repeated  tests 
have  shown  that  the  taste  will  not  be  modified  thereby. 

Cement  vats  should  hjive  no  cracks,  and  the  sides,  joints,  iron-work 
of  the  cover,  and  pipe  connections  (if  red  copper  or  bronze  are  replaced  by 
brass)  must  not  be  subject  to  attack  by  acids.  The  absence  of  cracks  results 
from  the  composition  of  the  material  used,  which  must  be  resistant  to  all 
surface  contraction.  Resistance  to  the  acids  of  the  wine  may  be  obtained 
by  direct  treatment  of  the  cement  with  tartaric,  sulphuric  solutions  or  si- 
licate, by  lining  with  glass,  etc.;  the  joints  also  should  be  treated. 

Another  danger  of  cement  vats  for  keeping  wine  in  summer  is  the  form- 
ation by  drops  in  temperature  of  a  free  surface  which  may  give  rise  to  an 
excess  of  air  and  acetification  ;  as  acetic  acid  is  denser  than  wine  it  diffuses 
rapidly.  This  may  be  prevented  by  a  slanting  bottom,  but  preventative 
measures  are  often  useful. 

688  -  A  Method  for  the  Separation  of  Protein  from  Non-Protein  Nitrogen  in  Wheat 

Flour.  —  Blish,  M.  J.  (Montana  Agricultural  Experiment  Station,  Bozeman),  in  The 
Journal  of  Biological  Chemistry,  Vol.  XXXIII,  No.  3,  pp.  551-559  +  3  Tables.  Baltimore, 
1917. 

Previous  to  investigating  the  biochemical  changes  in  frosted  wheat, 
and  their  relation  to  bread-making  value,  and  in  order  to  study  the  effect 
of  premature  freezing  on  the  nitrogen  compounds  of  the  wheat  kernel,  the 
author  found  it  desirable  to  develop  a  satisfactory  method  for  the  separa- 
tion of  protein  from  non-protein  nitrogen  in  wheat  flour. 

None  of  the  separation  methods  used  for  biological  products  seem  to 
be  satisfactory  for  use  with  cereals,  since  these  contain  alcohol-soluble  pro- 
teins that  do  not  occur  in  any  other  plant  or  animal  tissues.  Reagents  ordin- 
arily used  for  precipitating  proteins,  such  as  alcohol,  acetic  acid,  trichloro- 
acetic acid,  colloidal  iron,  phosphotungstic  acid,  tannic  acid,  etc.,  are 
unsatisfactory  for  removing  gliadin  from  water  extracts  of  flour.  The  meth- 
od of  RiTTHAUSEN  (1872),  which  consisted  in  alternately  adding  to  the 
protein  in  solution  dilute  copper  stUphate  and  potassium  hydroxide  un- 
til the  copper  precipitate  would  no  longer  dlissolve,  was  found  to  be  the  best 
available  by  OsbornE  and  IvEAVENWORTH  in  their  researches  on  copper- 
protein  compounds  ;  the  value  of  the  method  can  be  seen  by  comparing  the 
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amounts  of  total  nitrogen  not  precipitated  found  by  using  50  cc.  portions 
of  extract  :■ — •  colloidal  iron  method  (at  room  temperature),  0.00266  gm.; 
same  method,  at  boiling  temperature,  0.003  g^^^  '<  phosphotungstic 
acid  method,  0.00 10  gm.;  tannic  acid  method,  0.0012  gm.;  copper  stdphate 
method,  0.0008  gm. 

The  following  details  of  the  copper  method  as  used  on  flour  extracts  are 
given  below  :• —  i)  proportion  of  flour  to  water  in  the  extract :  the  best  is  20 
parts  of  distilled  water  saturated  with  toluene  to  i  part  of  flour  ;  2)  duration 
of  the  extraction  :  the  quantity  of  nitrogen  found  in  different  extracts  was 
the  same  for  ex;tractions  lasting  2,  3,  4,  5,  6,  and  12  hours  respectively  ;  a 
minimum  extraction  period  of  2  hours  (during  which  the  extract  is  shaken 
vigorously  every  15  minutes)  was  adopted  ;  3)  after  filtering  the  extract, 
the  proteins  are  precipitated  by  treating  50  cc.  of  the  filtrate  with  15  cc.  of 
N/io  NaOH,  followed  by  16  cc.  of  N/io  CUSO4.  The  amount  of  Cu  SO4  used 
should  be  slightly  greater  than  the  equivalent  quantity  of  NaOH.  The  ni- 
trogen content  can  be  afterwards  determined  in  the  filtrate  separated  from 
the  cupric  precipitate  by  the  usual  Kjeldahl  method  and  the  amino-acids  by 
Van  Slyke's  microchemical,  method. 

The  effectiveness  of  the  test  was  examined  by  ascertaining  the  chemical 
nature  of  the  nitrogen  compounds  that  remained  in  solution  after  the  cop- ' 
per  proteins  precipitation,  and  it  was  concluded  that  the  true  proteins  were 
almost  completely  pecipitated  ;  only  (and  other  authors  confirm  this),  traces 
of  peptide  linkings  still  remain  in  solution. 

Normal  patent  flour  contains  but  about  2  mgm.  of  amino-acid  nitrogen 
for  every  100  gm.  of  flour,  and  about  3  times  as  much  nitrogen  in  free  acid 
amide  form. 

There  is  probably  a  considerable  amount  of  non-protein  nitrogen  not 
precipitated  by  the  copper  method  which  is  neither  amino-acid  nitrogen 
nor  is  it  is  the  form  of  peptide  complexes  ;  its  nature  is  not  known. 

6S9  -  The  Milling  Value  of  the  Wheats  "Aiirore"  and  "  Ble  des  Allieo".—  See  No.  650 

of  this  Reviav. 

690  -  Milling  and  Bread- Making  Tests  with  Humpback  Wheat,  in  the  U.  S.  A. — 

See  Nr.  6/)c   "i  this  Review. 

691  -  A  Comparison  of  Linseed  Oil  and  Lumbang  Oil  as  Paint  Vehicles.  —  aguil-^r,! 

R.  H.,  in  J'l'c  Philippine  Jourtml  of  Science,  Vol.  XII,  Sec.  A,  No.  5,   pp.  235-243'  i  Fig. 
Manila,  September  1917. 

"  Lumbang  bato  "  {Aleurites  molnccana)  is  of  very  wide  geographic 
distribution  extending  trom  India  through  Malaya  to  Polynesia.  In  the 
Philippines  it  is  common  and  widely  distributed  both  as  a  native  and  as  a 
semicultivated  tree.  "  I,umbang  banucalag '"  [A.  trisperma)  is  confined] 
to  the  Philippine  Islands  and  less  common  than  the  preceding  species 
The  seed  of  A .  m'jiuccana  ^delds  irom  60  to  ^^5  per  cent  oil  b^^  extraction  with 
solvents  and  55  pei  cent  by  hydraulic  expression  at  500  kg.  p^r  square  centi 
metre  ;  the  seet^  of  A.  trisperma  yields  about  43  per  cent   by  hydraulic  ex 
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pression  at  310  kg  per  square  centimetre.  (The  per  cents  are  calculated  on  the 
kernel  weight). 

The  lumbang  oils  are  possible  substitutes  for  linseed  oil,  and  they  have 
been  much  studied,  but  little  has  been  reported  concerning  their  behaviour 
with  different  pigments  or  the  quality  of  the  resulting  paints.  For  this 
reason  the  author  carried  out  a  series  of  tests  on  the  properties  of  linseed, 
lumbang  bato  and  lumbang  banucalag  oils  described  in  the  article  under 
consideration,  ex;periments  which  gave  the  following  results  : — 

The  drying  properties  of  lumbang  bato  and  lumbang  banucalag  oil 
are  comparable  with  those  of  linseed  oil. 

Lumbang  bato  oil  is  very  similar  to  linseed  oil  in  its  properties  as  a 
paint  vehicle,  and  like  linseed  has  certain  disadvantages  for  use  in  red 
paints. 

•  Ivumbang  banucalag  oil  cannot  be  used  as  a  paint  vehicle,  especialh' 
with  red  lead  ;  it  dries  into  a  paste.  This  is  also  true  with  lumbang  bato 
containing  75  and  go  per  cent  lumbang  banucalag.  I,umbarg  banucalag 
containing  between  50  and  75  per  cent  lumbar  g  bato  will  make  a  good 
vehicle  for  red  lead . 

692  -  The  Use  of  Bacillus  fels/neus  in  Retting  Various  Textile  Plants  (i).  — 

Carbone,  D.,  ill  the    Bollettino  di  Stitdi    cd    Iniormazioni  del  R.  Giardino  cnloniale  di 
Palenno,   Vol.  IV,  Pt.   1-2,  pp.  3-9.  Palermo,  1917. 

The  author  has  found  that  Bacillus  felsineus  rets  the  following  textile 
plants  :  — •  nettle  ;  ramie  [Boehmcria  nivea)  ;  Spanish  broom  ISparthmi  jun- 
ceum)  ;  Agave  americana,  A.  Zap-upe,  A.  sisalana,  A.  Candelabrum,  A.  yuc- 
caefolia,  A.  Ru>nplni ;  Furcraea  gigantea,  F.  altissima;  Sansevieria  cy- 
lindrica,  S.  zeylanica;  Yucca gloriosa  ;  Sphaeralcea  angustifolia,  Grevia  oppo- 
sitifolia,  G.  orientalis,  Sida  Avicennac ;  mallow ;  bark  of  mulberry  branches  ; 
Jerusalem  artichoke  tubers. 


693  -  The  Profein  of  Cow's  Miik.  —  Osborne,  T.  B,  and  W.akeman,  a.  J.,  with  the  Colla- 
boration o.:  Leavenworth,  C.  S.anrl  Nolan,  O.  L.  (Connecticut  Agrirulti  ral  E.'^periment 
Station,  New  Haven),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXXIII,  No.  i, 
pp.  7-17  ,  No.  2,  pp.  243-251.  Baltimore,  January  and  Ftbrnarv,  1918. 

In  all  attempts  to  discover  the  nature  of  the  water-soluble  vitamine  in 
milk  it  is  essential  to  know  the  properties  and  proportion  of  protein  that 
remains  in  solution  after  removing  the  casein  and  heat  coagulable  proteins. 
This  question  was  very  thoroughly  studied  by  the  authors.  They  separated  : 
i)  lactalbumin ,  the  composition  of  which,  when  ash- and  moisture -free,  after 
'drying  at  iioo  C.,  was  :  —  C,  52.51  ;  H,  7.10  ;  N,  15.43  ;  S.  1.92  ;  P,  traces  ; 
O,  23.04  ;  it  was  present  at  the  rate  of  about  2.4  gm.  per  litre  of  the  original 
whole  milk  ;  2)  I acto globulin,  present  at  the  rate  of  about  0.2  gm.  per  litre 
of  original  whole  milk  and  with  the  following  composition  : —  C,  51.88  ; 
H,  6.96  ;  N,  15.44  ;  S,  0.86 ;  P.  0.24 ;  O,  24.62  ;  3)  an  alcohol  soluble  protein, 
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[i)  See  R.,  October  1917,  No.  956.  {Ed. 
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obtained  from  the  alcoholic  washings  of  the  casein  precipitate  and  present  in 
very  small  amount. 

lyong  and  repeated  attempts  to  find  if  there  are  any  proteoses  present 
in  the  milk,  gave  no  definite  results. 

Siegfried  obtained  a  product  from  cows'  milk  which  he  called  "  nu- 
cleon  ■",  and  the  authors  have  concluded  that  this  substance  is  probably  a 
mixture  of  uncoagulable  protein  and  some  still  unidentified  organic  sub-; 
stance  which  yields  phosphoric  acid  on  hydrolysis. 

In  the  second  work,  the  authors  describe  their  researches  on  the  alcohol 
soluble  protein,  which  has  the  composition  :• —  C,  54.91 ;  H,  7.17  ;  N,  15.71 ; 
S,  0.95  ;  P.  0.08  ;  O,  21 :  18.     On  analysis  100  gm.  of  the  protein  gives: — 
arginine,  2.92  ;  histidine,  2.28  ;  lysine,  3.98  ;  tyrosine,  2.47.     It  is  an  acid 
compound  and  gives  strong  tryptophane,  Millon's  and  buret  reactions. 

694  -  On  the  Thermc-Resistance  of  Non-Sporogenous  Bacteria  in  Milk.—  gorini,  c. 

in  Rcale  Istituto  lombardo  di  Scienze  e  Lctterc,Rendiconti,  Vol.  XI<VIII,  Pt.  18,  pp.  956-961 
Milan,     1915. 

A  contribution  to  the  study  of  the  thermo-resistance  of  sporogenoud 
bacteria,  which  emphasises  the  principle  :  — that  species  or  races  endowec 
with  exceptional  thermo-resistance  should  be  accepted  with  great  cautior 
and  ic  must  be  ascertained  whether  such  a  property  is  really  a  character  tha 
is  permanent  and  common  to  the  generality  or  at  leapt  to  the  majority  o 
the  individuals  of  a  given  race  of  bacteria  or  whether,  on  the  contrary,  r 
is  a  case  of  a  protective  influence  similar  to  that  found  by  the  author  ii 
milk.  In  fact,  the  author's  researche.s  on  the  survival  of  non-sporogenou! 
bacteria  in  sterilised  milk,  show  that  it  is  due,  not  to  the  existence  of  spe^ 
cies  or  races  having  exceptional  thermo-resistance,  but  rather  to  the  pro 
tecting  influence  of  caseous  envelopes  that  form  round  the  organism,  ap 
parently  due  to  the  life-activity  of  the  germs  themselves  before  and  afte: 
sterilisation. 

695-  N?,w  Contribution  to  the  Commercial  Sterilisation  of  Milk.—  Gorini  c,  in  Rend: 

conti  del  Reale  IsHtuto  Lomb -./do  di  Scien::C  e.  Lettere,  Series  II,  Vol.  I.I,  Pt.  1-2,  pp.  i 
140  Miian,   1918. 

The  sterilisation  of  milk  has  already  passed  through  two  successiv 
phases  of  technical  progress.     The  first  succeeded  in  preserving  the   mil 
from  rapid  and  violent  changes,  the  second  from  retarded  and  slow  change^ 
By  his  present  studies  the  author  proves  that  if  it  be  possible  to  say  thai: 
this  latter  problem  has  been  satisfactorily^  solved  by  means  of  improvement 
in  technical  methods,  there  remains  get  a  third,  and  perhaps  final,  obstacl 
to  be  overcome.     This  is  the  insidious  change    of  sterilised  milk  whicJ 
can  be  recognised  only  after  the  vessel  has  been  opened  and  by  heatingj 
This  change  differs  from  the  others  in  that  it  is  often  very  difficult  to  asceij: 
tain  the  bacterial  cause,  so  that  mistakes    may  be  made  by  attributing  i 
to  a  purely  chemical  cause. 

It  is  caused  by  the  "acid-rennet  producing"  bacteria  proved  by  th 
author  to  be  present  in  the  cow's  udder,  especially  under  conditions  of  ir 
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flammation,  even  when  physiological,  because  the  bacteria  survive  sterlisa- 
tion  owing  to  protective  coverings  which  form  in  the  udder  or  during  heating. 
Moreover  the  milk  may  leave  the  udder  containing  already  enough  of  this 
"  rennet  "  enzyme  to  undergo  the  insidious  change  in  question  by  the  sole 
effect  of  heating  even  if  the  organisms  are  largely  dead  or  inactive.  Finally 
this  change  differs  from  the  others  in  that  preventative  measures  cannot  be 
adopted  against  it  in  the  dairy  ;  they  must  be  applied  directly  in  the  shippon 
and  on  the  dairy  cows.  Methods  nmst  be  used  which  will  inhibit  the  abnormal 
development  of  the  bacterial  flora  of  the  udder  (careful  and  complete  milk- 
ing, discarding  of  the  first  streams  of  milk,  exclusion  of  all  milk  left  SL?g- 
nant  in  the  udder  or  from  inflammed  udders  even  under  slight,  temporary 
physiological  conditions,  etc.)  and  dairy  cows  should  be  selected  according 
to  the  bacterial  flora  of  the  udder,  as  proposed  by  the  author  in  a  previous 
paper  (i).  If  these  principles,  as  has  been  the  case  with  the  previous  ones, 
are  adopted  practically  in  the  industry,  the  remaining  difficulties  attend- 
ing the  sterihsation  and  preservation  of  either  sterilised  or  condensed  milk 
mav  be  eliminated. 


696  -  The  Composition  and  Market  Qualities  of  Butter  when  Corn  Silage  is  Fed  with 

Cottonseed  Meal.  —  palmer,  1,.  vS.  and  Crockett,  D.  P.,  in  the  Journal  of  Dairy  Science,. 
Vol.  I,  No.  3,  pp.  235-245.     Baltimore,  September,  1917. 

One  of  the  mo^  important  facts  brought  out  in  a  recent  bulletin  (2) 
regarding  the  eft'ects  which  the  feeding  of  cottonseed  products  exerts  upon 
the  composition  and  properties  of  butter,  was  the  tendency  for  certain 
roughages  to  counteract  in  large  measure  the  usual  results  which  follow 
the  use  of  cottonseed  meal.  Attention  was  chrected  particularly  to  the 
counteracting  influence  of  corn  silage,  but  a  somewhat  limited  amount  of 
data  were  presented  by  EcKLES  and  Palmer  with  regard  to  the  extent  to 
which  corn  silage  counteracts  the  peculiar  market  qualities  of  cottonseed 
meal  butter,  just  described.  As  this  phase  of  the  question  is  of  consider- 
able practical  importance,  a  more  extended  study  of  this  point  was  made 
by  the  writers  and  the  results  of  their  experiments  are   here  presented. 

Twelve  pure-bred  cows  were  selected  from  the  University  herd  and 
divided  into  two  groups  of  six  cows  each. 

The  general  plan  of  the  expeftment,  together  with  the  average  ration 
consumed  by  each  group  in  each  period,  and  the  duration  of  each  period  is 
shown  in  Table  I. 


(i)  GoREsri,  r.,  Rend.  R.  1st.  Lomb,  Sc.  Lett.,  49,  1916. 

(2)  EcKLES,  C.  H.  and  Palmer,  E-  S.  :  Effects  of  Feeding  Cottonseed  Products  on  the  Compo- 
sition and  Properties  01  Butter.  Missouri  Agr.  Exp.  Station  Research  Bulletin  27,  pp.  44,  Fi- 
gures 3,  1916.  See  R.,  July,  1917,  No.  651.  {Ed.) 
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Table  I.  —  Plan  of  experiment  and  average  ration  consumed  in  each  period. 

Period  Date 


Group  T. 

Group  II. 

Silage 

lb.  29 

Silage 

lb.  28 

Hay  (I) 

9 

Hay 

9 

Grahi  (2) 

8 

Grain 

9 

Silage 

29 

Silage 

18 

Hay 

9 

Hay 

7 

Grain 

6 

Cottonseed  meal 

3 

Cottonseed  meal 

.Silage 

29 

Hay 

18 

Hay 

9 

Grain 

4 

Grain 

4 

Cottonseed  meal 

5 

Cottonseed  meal 

5 

Silage 

29 

Silage 

28 

Hay 

9 

Hay 

10 

Grain 

7 

Grain 

9 

I       Nov.  5  to  Nov.  23,  1916 


Nov.  23  to  Dec.  15 


3       Dec.  15,  i9i6to  Jan.  1, 191; 


4       Jan.   I  to  Jan.  21 


(i)  The  hay  fed  to  both  groups  throughout  the  entre  experiment  was  a  mxtiure  of  equal 
parts  alfalfa  and  t-mothj'. 

(2)  The  grain  fed  to  both  groups  throughout  the  entire  experiment  was  a  mixture  of 
maize  meal  two  parts,  dlst  liers  grains  one  part,  wheot  bran  one  part. 

Results  of  experiment. 

Composition  of  butter.  —  An  examination  of  the  ^gures  given  for  the 
analyses  of  the  different  churnings  of  butter  for  moisture,  fat,  curd,  ash  and 
salt  shows  no  differences  in  the  composition  of  the  different  samples  of 
butter  which  can  be  attributed  to  the  changes  in  the  ration. 

Score  of  butter.  —  On  examining  the  data  concerning  the  market  quality 
of  the  various  samples  of  butter,  as  shown  by  the  usurl  method  of  scoring, 
it  is  seen  that  all  the  samples  of  butter  were  •  of  gccd  quality,  the  only 
defect  from  a  commercial  point  of  view  being  in  flavour.  Certain  slight  de- 
fects in  body  were  noted  in  some  cases  but  these  were  not  sufficiently  pro- 
nounced to  lead  to  a  deduction  in  the  score.  For  example,  the  butter  from 
three  of  the  churnings  of  period  2  was  characterized  as  hard  and  brittle ; 
similarly  the  body  of  both  churnings  of  group  I  in  period  3  was  stated  to  be 
hard,  although  not  objectionably  so,  while  no  note  was  made  with  regard  to 
the  body  of  either  churning  from  group^I  in  this  period.  With  regard  to 
the  oily  flavour  which  frequently  characterizes  cottonseed  meal  butter, 
this  was  noticed  only  in  the  case  of  the  two  churnings  from  group  I  in 
period  3. 

The  results  of  these  experiments  on  the  market  qualities  of  the  buttei 
may  be,  therefore,  summarized  as  follows  : 

i)  Cottonseed  meal,  when  fed  in  quantities  of  3  to  5  pounds  imparted 
a  slight  oily  flavour  and  harder  body  to  the  butter,  but  these  defects  were 
not  sufficiently  pronounced  to  detract  materially  from  the  market  value 
of  the  butter. 

2)  The  eft'ects  of  the  cottonseed  meal  feeding  were  fully  as  pronounced 
when  fed  with  maize  silage,  as  when  a  mixture  of  alfalfa  and  timothy  hay 
constituted  the  only  roughage. 
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Keeping  quality  of  butter.  —  Previous  experiments  have  been  uniform 
in  showing  that  butter  made  when  cottonseed  meal  forms  a  part  of  the 
ration  retains  its  original  flavour  appreciably  longer  than  when  no  cotton- 
seed meal  is  fed.  The  general  result  of  the  study  was  to  confirm  the  former 
results  showing  a  superior  keeping  quality  of  butter  made  on  a  cottonseed 
meal  ration  over  that  made  when  the  ration  contains  no  cottonseed  meal. 
The  feeding  of  cottonseed  meal  materially  retarded  the  rate  of  deteriora- 
tion of  butter  kept  at  80  to  120  C.  This  effect  was  secured  when  the  cotton- 
seed meal  was  fed  with  maize  silage  as  well  as  when  it  was  fed  with  hay. 

Chemical  and  physical  constants  of  butter  fat.  —  The  results  of  the 
analyses  of  the  butter  fat  are  shown  in  Table  II. 

Table  II.  Chowical  and  physical  constants  of  butter  fat  on  different  rations. 


ariod 

Group 

Saponification 

Reichert-Meissl 

Iodine-Value 

Melting 

Standing-iip 

Value 

Number 

Hubl 

Point  "C 

Temperature  °C 

I 

I 

234-9 

31.66 

28.10 

32.90 

34 

2 

I 

232.9 

30.95 

29.01 

34-18 

34-35 

3 

I 

233-4 

31-03 

28.88 

34-10 

35-36 

4 

I 

232.2 

29.63 

30.22 

33-03 

34 

I 

II 

236.8 

33-27 

29.70 

32.38 

33 

2 

Ij. 

229.2 

29-63 

34.69 

34-35 

3-^-35 

3 

IT 

227.4 

30.01 

34-42 

33-oS 

35-36 

4 

II 

232.5 

30-73 

32.11 

32-45 

iS 

Abnormally  high  saponification  and  Reichert-Meissl  values  and  an 
abnormally  low  iodine  value  are  the  striking  features  of  the  fat  constants 
during  liberal  silage  feeding.  The  melting  point  of  the  fat  was  increased 
sHghth'  by  the  cottonseed  njeal  in  periods  2  and  3,  and  this  effect  was  also 
noticed  in  the  increased  standing-up  temperature  of  the  butter. 

Very  different  results  characterized  the  feeding  of  the  cottonseed  meal 
in  periods  2  and  3  in  the  case  of  group  II,  in  which  the  roughage  was  also 
changed  to  one  of  hay  only.  A  marked  depression  of  the  saponification 
and  Reichert-Meissl  value  and  increase  in  the  iodine  value  and  melting  point 
characterized  the  fat  constants  in  these  periods  in  comparison  withj;he 
constants  of  the  fat  in  the  basal  periods.  The  standing-up  temperature  of 
the  butter  was  also  increased.  Such  effects  are  characteristic  of  cotton- 
seed meal  feeding  when  dry  roughage  is  fed. 

One  or  two  other  features  of  the  data  in  Table  2  may  be  mentioned.  It 
IS  noticed  that  the  fat  constants  of  group  II  were  not  abnormal  in  any  of 
the  periods,  even  in  period  3  when  5  pounds  of  cottonseed  meal  were  fed 
with  a  dry  roughage  of  hay  only.  These  results  are  probably  due,  in  part 
at  least,  to  the  fact  that  the  fat  constants  were  already  abnormal  in  the  oppo- 
site direction  from  those  which  usually  characterize  cottonseed  meal  feed- 
ing, when  the  ration  was  changed  to  include  the  cottonseed  meal.  Another 
feature  of  the  data  was  that  no  greater  effects  w^ere  secured  when  5  pounds 
of  meal  were  fed  to  group  II  than  when  3  pounds  were  fed. 

Very  great  difficulty  is  also  experienced  in  attempting  to  explain  why 
the  addition  of  cottonseed  meal  to  a  ration  containing  of  a  liberal  portion 
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of  silage  fails  to  affect  any  of  the  fat  constants  except  the  melting  point 
of  the  butter  fat.  The  results  of  the  present  experiment  on  the  chemical 
and  physical  constants  of  butter  fat  ma}^  be  summarized  as  follows  :  — 

The  liberal  use  of  maize  silage  in  a  ration  counteracted  all  the  effects     , 
which  5  pounds  of  cottonseed  meal  usually  exert  upon  the  chemical  con-i  \ 
stants  of  butter  fat  in  that  the  addition  of  the  cottonseed  meal  to  a  ration 
containing  a  liberal  amount  of  maize  silage  was  without   effect   upon  the 
fat  constants. 

697  -  The  Determination  of  Fat  in  Certain  Milk  Products.—  Francis,  c.  k.  and  Morgan, 

D.  G.,  in  the  Oklahoma  Agrioidtural  and  Mechanical    Collc-;e,  Agricultural   Expenmcnt 
Sta'Aon  Bulletin  No.  11^,  pp.  1-4.    Stillwater,  Oklahoma,  April,  1917. 

A  method  for  determining  fat,  including  treatment  of  the  samples,  in 
such  dairy  products  as  ice  cream  (requiring  14%  fat  content  by  law),  , 
evaporated  milk,  malted  milk,  dried  skim-milk  and  similar  milk  products, 
is  described.  The  procedure  is  .similar  to  that  followed  when  using  the 
Babcock  test,  but  in  place  of  sulphuric  acid,  mixtures  of  glacial  acetic, 
sulphuric  and  nitric  acids  are  prescribed.  The  fat  is  separated  and  read 
in  a    Babcock  bottle. 

698  -  Wool  Studies.— Washing  Sheep  Before  Shearing;  Time  of  Shearing.  —  Hammond' 

^  .W  .,\nth.e.Ohio  Agi-icultura  Ex  pcrimcnt  Station  Bulletin  No.  294.  pp.  309-322.  Wooster. 
Ohio,  April,  1917. 

This  experiment  was  undertaken  for  the  purpose  of  securing  data  on 
the  following  points  :—  i)  The  influence  of  washing  sheep  on  the  yield  of 
grease  and  of  scoured  wool  and  on  the  rate  of"  gain  made  by  the  sheep  ;  and  2) 
the  influence  of  the  time  of  shearing  on  the  yields  of  grease  and  scoured 
wool  and  on  the  rate  of  gain  made  by  the  sheep. 

Plan  of  the  Experiment.  —  One  hundred  lambs,  practically  purebred 
Merinos,  born  in  1910,  were  divided  into  four  lots  as  nearly  alike  as  possible 
with  respect  to  sex,  weight  and  conformation.  The  experiment  extended 
over  a  little  more  than  2  years,  so  that  during  its  progress  three  clips  of  woo] 
were  removed.  If 

The  treatment  of  the  lots  with  respect  to  washing  and  time  of  shearing 
was  as  follows  :  — 

Lot  I  :  Washed ;  shorn  about  April  12. 

Lot  2  :  Unwashed  ;  shorn  about  April  12. 

Lot  3  :  Washed  ;  shorn  about  June  i.  \ 

Lot  4 :  Unwashed  ;  shorn  about  June  i . 

Washing  and  shearing.  The  sheep  were  washed  by  hand  in  a  stream  7  tc 
10  days  before  shearing  with  power-driven  clippers. 

Scouring  the  wool.  —  The  scouring  was  done  by  the  emulsion  process, 
similar  to  that  used  commercially.  The  wool  was  put  through  three  scouring 
liquors  containing  potash,  soap  and  potassium  carbonate  of  gradually  di- 
minishing strength,  and  finally  through  a  rinse  of  clear  warm  water.  The 
wool  was  dried  to  a  constant  weight  at  a  temperature  of  150"  F.  bothbeforfj 
and  after  scouring  to  overcome  any  differences  in  moisture  content. 

From  the  results  presented  it  appears  that  the  washed  sheep  produced: 
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1.49  pounds  less  grease  wool  per  head  when  shorn  April  12,  and  2.64  pounds 
less  per  head  when  shorn  "June  i,  than  did  unwashed  sheep  shorn  on  the 
same  dates.  Washing  the  sheep  had  practically  no  effect  on  the  amount  of 
scoured  wool  produced  or  on  the  rate  of  gain  made'by  the  sheep. 

Wool  shorn  Jime  i,  both  washed  and  unwashed  shrank  more  in  scouring 
than  did  wool  shorn  April  12. 

The  results  of  this  experiment  also  indicate  that,  in  many  cases  at  least, 
not  sufficient  premium  is  paid  for  washed  wool  to  cover  the  cost  of  washing' 
and  for  the  loss  in  weight  of  the  wool. 

Since  washing  sheep  does  not  improve  the  quality  of  the  wool  fibre 
and  does  not  diminish  the  cost  of  scouring,  the  practice  is  not  beneficial 
to  the  manufacturer. 

Washed  sheep  shorn  April  12  produced  more  grease  wool  than  did 
washed  sheep  shorn  June  i,  while  unwashed  sheep  shorn  April  12  produced 
less  grease  wool  than  did  unwashed  sheep  shorn  June  i.  This  indicates  that 
between  these  two  dates  there  was  an  increase  in  weight  of  fleece  due  to  the 
accumulation  of  a  greater  proportion  of  yolk  or  other  foreign  matter  in  the 
wool.  Sheep  shorn  April  12,  both  washed  and  unwashed  produced  slightly 
more  scoured  wool  than  did  sheep  shorn  June  I.  Sheep  shorn  April  12  made 
slightly  greater  gains  than  did' sheep  shorn  June  i. 

699  -  The  Indian  Hide  and  Leather  Trade.  —  i^edgard  henry  (i,ate  President,  Upper 

India  Chamber  of  Commerce),  in    the  Journal  of  the  Royal  Society  of  Arts,  Vol.  I^XVI, 
No.  3407,  pp.  274-282.  lyOndon,  March  8,  1918. 

The  quality  of  the  hides  from  Indian  cattle  is  not  so  good  as  that  from 
Argentine  cattle,  for,  while  Argentine  cattle  do  no  work,  the  Indian  oxen  are 
used  for  agricultural  purposes.  Moreover,  on  the  Argentine,  branding  is 
used  as  a  means  of  identification  only,  in  India  it  is  commonly  adopted  as  a 
cure  for  various  ailments.  Fortunately  the  cows  and  female  buffaloes 
are  rarely  worked,  so  that  their  hides  are  generally'  in  good  conditions  and 
are  even  superior  to  those  of  Argentine  cows.  In  England  the  hide  of  a 
slaughtered  animal  is  worth  in  normal  times  from  Y^g  fo  Vio  of  its  total  value, 
in  India,  it  is  worth  y^  of  the  value  of  the  animal.  For  this  reason,  when 
there  is  a  large  demand  for  hides,  the  cattle  are  often  slaughtered  for  the 
value  of  their  hides  alone.  The  Indian  hide  trade  is  of  great  importance, 
coming  fifth  in  the  value  of  exports,  even  preceding  tea. 

Ith  as  been  shown  that  as  a  re^lt  of  the  increased  consumption  of  meat 
throughout  the  world  since  the  war,  a  great  shortage  of  hides  and  leather 
is  to  be  anticipated  in  the  future.  It  is  estimated  that  the  world's  meat- 
producing  animals  have  decreased  as  follows  : —  cattle,  28  080  000  head  ; 
sheep,  54  500  000  head  ;  hogs,  32  425  000  head  ;  or  a  total  of  115  005  000  head. 
Before  the  war  the  world's  supply  of  hides  was  barely  sufficient,  and  prices 
were  steadily  rising.  The  above  figures  show,  that  after  the  war  there  will 
be  a  serious  shortage  of  this  product. 

In  those  parts  of  India  where  the  climate  is  dry  the  hides  are  simply 
cleaned  and  dried  in  the  sun  or  shade.  Before  baling  they  are  dipped  in 
arsenic  solution  and  again  dried.    This  is  considered  the  best  method.    In  the 
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damp  climate  of  Bengal  and  during  the  rainy  season  in  other  provinces, 
drying  is  difficult,  and  the  hides  are  usually  salted.  This  system  does  not 
always  give  satisfactorv  results.  Arsenicated  hides  are  sold  by  weight, 
salted  hides  by  the  piece  after  selection  and  classification. 
The  hides  are  di\nded  into  various  classes  as  follows  : 
i)  "  Commissariats  "  ;  these'  are  the  best  quality  hides.  The  name  was 
derived  from  the  C  branded  on  the  neck  of  cattle  bought  by  the  Indian  Go- 
vernment to  be  fed  well  for  about  three  months  and  then  slaughtered  to 
supply  the  army  with  meat.  Although  this  practice  has  long  ceased  the 
term  remains  and  indicates  the  highest  grade  of  hide  ; 

2)  "  Slatightered  ",  a  term  applied  to  the  hides  of  animals  which 
have  been  slaughtered  to  distinguish  them  from  those  which  have  died 
naturally  ;  they  are  the  second  grade  ; 

3)  "  Deads  ",  the  third    grade  ; 

4)  "  Rejections  ",  the  lowest  grade. 

These  terms  ar^still  in  use  on  the  chief  markets  of  India. 

There  are  several  varieties  of  goatskins  in  India.  The  best,  known  as 
"  Patnas  ",are  from  the  province  of  Behar,  and  are  excellent  for  making  glace 
kid.  Further  east,  in  Dinagepore,  Bengal,  and  Eastern  Bengal,  the  skins 
are  larger  and  heavier  in  grain  and  texture  but  still  suitable  for  glace  kid. 
In  the  United  Provinces  and  Rajputana  the  skins  are  also  larger  and  coarser 
than  "  Patnas  ",  and  only  the  lighter  ones  can  be  used  for  glace  kid  ;  the 
heavier  ones  are  suitable  for  "  Moroccos  ",  but,  unfortunately,  often  have 
many  holes.  In  the  Punjab  the  goatskins,  known  as  "  Amritsars  ",  are 
large,  strong  and  heavy,  well  adapted  to  upholstery.  In  the  south  Hydera- 
bad and  Deccani  skins  are  of  fair  quality  and  are  bought  by  the  Madras 
tanners. 

Before  the  war  3  million  cow,  ox  and  calf  hides  were  tanned  in  India  and 
exported  annually.  At  the  present  time  this  figure  is  doubled.  The  tann- 
ing industry  is  of  great  importance  in  India  and  its  further  expansion  is 
to  be  anticipated. 

The  tanning  process  resembles  that  which  was  used  in-  England  before 
the  introduction  of  labour-saving  devices.  Labour  is  plentiful  in  India,  and 
the  native  tanners  still  adopt  the  primitive  methods.  In  Madras  and  Bom- 
bay the  tanning  material  used  is  the  bark  of  Cassia  auriaUata,  which  grows 
m  the  jungle  ;  it  is  a  shrub  which  grows  to  a  height  of  from  6  to  8  ft.,  the 
shoots  of  which  are  cut  every  three  or  four  j^ears.  It  is  an  excellent  tanning 
material,  making  the  skins  soft  and  pliable.  The  hides  are  often  only 
partially  tanned,  so  that  the  European  currier  has  to  complete  the  process, 
often  improving  the  material  thereby.  At  Cawnpore  in  the  United  Provinces 
there  are  some  large  tanneries  equipped  with  modern  machinery.  The  first 
of  these  factories  was  erected  40  years  ago  by  the  Indian  Government  and, 
in  normal  times,  supplied  the  leather  required  by  the  different  branches  of 
the  army.  The  chief  tanning  materials  used  at  Cawnpore  are  Acacia  ara- 
bica  and  Terminalia  Chebula.  The  former,  which  is  found  over  a  wide  area, 
is  not  ripe  for  cutting  till  ten  or  twelve  years  old.  Up  to  the  present  these 
plants  have  not  been  systematically  cultivated.     In  view  of  the  increasing 
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demand  for  tanning  material  the  Indian  Forest  Department  should  attempt 
to  produce  an  ample  supply  of  tanning  bark,  which  Vv^ill  be  very  necessary 
in  the  future,  but  should  not  be  left  to  priva.te  enterprise. 

In  addition  to  the  commercial  centres  mentioned  there  are  still  in  the 
villages  primitive  tanneries  for  supplying  local  requirements.  Chrome  tann- 
ing, though  adopted  only  to  a  limited  extent,  could  be  greatly  deve- 
loped. 

With  reference  to  the  export  of  goatskins,  before  the  war  India  exported 
annually  20  million  raw  skins  and  7  500  000  tanned  skins  The  United 
Kingdom  purchased  most  of  the  tanned  skins,  about  half  of  which  were 
reexported  to  the  continent,  and  about  a  third  of  the  remainder  to 
America. 

Of  the  raw  skins,  75  %  were  exported  to  America,  10  %  to  England, 
7  %  to  France,  5  %  to  Holland  and  Belgium,  and  an  insignificant  quantity 
to  Germany.  Since  the  war  America  takes  88.5  %  and  English  imports 
have  dropped  to  8  %. 

Previous  to  the  war  2  200  000  raw  sheepskins  and  about  9  000  000  tanned 
ones  were  exported.  America  took  d>y  %  of  the  raw  skins  in  1913-1914, 
and  96,5  %  in  1915-1916.  Of  the  tanned  sheepskins,  the  United  Kingdom 
imported  58.9  %  in  1913-1914  and  64  %  in  1915-1916,  the  United  States 
20.9  %  in  1913-1914  and  19.8  %  in- 1915-1916  ;  Japan  15  %  in  1913-1914 
and  II. 8  %  in  1915-1916. 

About  160  000  tanned  buffalo  hides  were  exported  to  England.  Of  the 
2  000  000  raw  hides  one  half  went  to  Germany,  one  third  to  the  United 
States,  and  the  remainder  was  distributed  between  the  United  Kingdom, 
Holland  and  Italy.  The  export  of  ox  and  cow  hides  reached  about  11  million 
pieces,  3  million  of  which  were  tanned  ;  the  tanned  hides  went  to  England 
and  the  raw  hides  to  the  Continent. 

Figures  for  the  shipments  of  raw  ox  and  cow  hides  to  Europe  and  Ame- 
rica are  given  in  a  table  covering  the  period  from  1872  to  1915. 

700  -  The  Cold-Storage  Plant  of  Lyndiane,  Senegal.  —  Moussu,  in  Comptes  rcndus  des 

Seances    de  l' Academie   d' A vxi culture   de   France,    Vcl.   IV,  No.    12,   pp.  394-400.  Paris, 
March  27,  1917. 

The  author  reviews  a  study  by  M.  J.  Derre;  who  is  in  charge  cf  the 
sanitary  inspection  of  the  plant  of  Lyndiane  in  West  Africa.  The  instal- 
lation of  the  Uyndiane  plant  in  Senegal  has  made  possible  the  exploitation 
of  one  of  the  principal  natural  resources,  hitherto  unused  but  sure  to 
prove  of  increasing  importance  as  a  result  of  the  abundant  livestock  and 
immense  pasture  lands. 

To  fulfill  the  requirements  of  the  nome  country  it  has  been  necessary 
to  make  use  of  herds  not  only  from  Senegal  but  also  from  the  whole  of  French 
West  x\frica.  The  oxen  slaughtered  at  Uyndiane  in  1916  came  from  Senegal, 
Niger,  Mauritania  and  Guinea ;  these  districts  are  in  order  of  impor- 
tance. 

The  livestock  of  different  breeds  from  these  districts,  which  form  an 
immense  stretch  of  land,  is  not  all  equally  suitable  for  slaughtering.  Owing 
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to  its  extensive  breeding  and  the  position  of  its  plant  near  the  centres  of 
production  Senegal  holds  the  first  place  for  quality  of  meat.  The  oxen  of 
the  Zebu  breed  ("peuhle"  variety)  of  the  Senegalese  provinces  of  Cayar, 
Baol  and  Sine  Saloum,  give  a  much  higher  yield  that  all  the  other  cattle 
slaughtered,  no  matter  where  they  come  from. 

Upper  Senegal-Niger  is  the  reservoir  of  Senegal  for  cattle  ;  4  238  oxen 
from  the  vSoudan,  Macina,  or  the  north  of  the  Niger  bend  were  slaughtered 
at  Lyndiane  in  the  year  1916. 

Unfortunately  the  remoteness  of  the  breeding  centres  necessitates 
long  journeys  which  cause  the  animals  to  lose  flesh  and  thus  decrease  the 
yield,  for  the  average  weight  of  the  stock  from  this  district  is  only  596  lb. 
The  average  weight  of  the  animals  from  Mauritania  is  583  lb.,  with  a  yield 
of  barely  45  %.  French  Guinea,  a  remarkable  breeding  centre,  supplies 
cattle  with  an  average  weight  of  506  lb.  with  a  47  %  yield. 

During  1916  the  plant  bought  27  350  oxen  with  an  average  weight  of 
537  lb.  giving,  when  killed,  a  46  %  yield.  This  meat  is  exported  to  France 
in  frozen  quarters  or  as  preserved,  seasoned  beef. 

The  Uyndiane  installation  can  slaughter  200  oxen  in  24  hours ;  this 
figure  was  reached  in  December  and  January,  but  has  dropped  to  no  on  ac- 
count of  irregular  delivery.  The  plant,  originally  built  for  freezing  meat 
.only,  has  five  freezing  rooms  of  a  capacity  of  200  metric  tons,  and  five  sto- 
age  rooms,  of  a  capacity  of  300  metric  tons.  From  May  i  to  December  31, 
1916,  13  198  quarters  weighing  777  metric  tons  were  delivered,  and  at 
the  present  time  the  storage  rooms  are  full.  The  offal  (heart,  liver,  brain,  , 
tongue,  kidney)  are  also  frozen,  packed  in  100  lb.  cases  and  sent  to  France. 
The  suet,  intestines  and  bones  are  treated  in  a  separate  establishment.  Dur- 
ing the  year  1916,  130  154  lb.  of  commercial  suet  and  5  665  lb.  of  edible 
fat  were  sold.  The  hides  are  treated  with  special  care  and,  owing  to 
the  proximity  of  salt  water,  their  preservation  is  assured  until  they  are  uti- 
lised in  France. 

It  is  estimated  that  the  Lyndiane  plant  could  deal  with  30  000  cattle  ' 
annually,  and  perhaps  more.     Besides  the  cattle,  of  which  there  are  more 
than  5  million,  there  are  other  resources  which  could  be  profitably  exploit- 
ed.    Experiments   in  pig-breeding  are  now  being  carried  out  at  Sine-Sa- 
loum,  and  are  likely  to  give  good  results.     Already  a  rapid  production  of 
as  much  as  5  000  head  a  year  seems  likely.     The  variety  used  is  related  to 
the  Spanish  breed.     It  is  very  prolific  and  breeding  will  probably  increase  : 
with  yet    greater   rapidity  since  the   cultivation   of   manioc  has  spread 
throughout  the  villages.     There  are  very  few  sheep  in  Senegal  and  they  are  l 
kept  by  the  natives  for  their  own  ipod.     Those  in  Mauritania  and  Macina  I 
are  too  far  away  from  Uyndiane  to  be  delivered  in  a  sufficiently  good  con- 
dition. 

Breeding,  if  well  carried  out,  cannot  fail  to  increase  and  improve  ' 
rapidly,  bringing  to  the  colony  an  unhoped  for  income  and  to  the  home  coun- 
try a  great   simplification  of  the    serious   economic  problem   of  its   meat 
supply. 
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701  -  Enzyme  Activity  at  th3  Temperatures  Maintained  in  Cold-Stores.— blanchet,  a., 

in  Li  Froid,  Year  V,  Vol.  V,  No.  i,  pp.  6-9.     Paris,  January-March,  1917. 

The  investigations  carried  out  by  the  author  in  1913-1914  aimed  at 
estimating  the  activity  of  certain  enzymes  at  temperatures  sHghtly  below 
o^C,  generally  used  in  the  cold-storage  establishments  for  storing  products 
in  which  the  action  of  such  enzymes  or  others  of  the  same  group  may  occur. 

He  studied  a  lipase  to  ascertain  its  action  at  temperatures  correspond- 
ing to  those  used  in  preserving  butter  and  other  fats.  The  enzyme  examined 
was  one  existing  in  the  cytoplasm  of  castor-oil  seeds,  which  is  the  one  best 
known  at  the  present  time  ;  it  was  the  object  of  a  remarkable  study  by 
M.  NiCLOUX.  The  castor  oil  seeds  were  crushed  in  a  mortar  and  then  mixed 
with  castor  oil.  The  mixture  was  then  acidified  with  acetic  acid.  The  oil, 
seeds,  and  acetic  acid  were  previously  cooled  during  24  hours  in  cold  rooms. 

The  acidity  was  estimated  with  normal  soda  after  the  alcohol  reaction 
had  ceased.  The  activity  of  the  lipase  at  laboratory  temperature  (i7°C.) 
was  also  tested. 

t.    The  results  show  definitely  that,  even  at  —  50  C,  the  lipase  is  sufficient 
ly  active  to  cause  a  fairly   rapid   saponification  of  the   fats.     There  is, 
therefore,  no  reason  why  a  certain  number  of  the  changes  fats  undergo 
while  in  cold-storage  should  not  be  attributed  to  the  action  of  enzymes  of 
this  same  group. 

The  fact  that  the  good  keeping  of  butter  is  in  inverse  ratio  to  the  acid- 
ity of  the  cream  at  the  time  of  churning  confirms  this  hypothesis,  for  the 
action  of  lipases  is  generally  favoured  by  a  certain  acidity.  This  was  con- 
firmed by  the  enzyme  studied  by  the  author  as  well  as  by  the  sero-lipase. 

702  -  Preserving  Fish  without  Ice. —  Abstract  from  the  Bulletin  mensuei  de  la  Chambre  de 
Commerce  jringaise  de  New  York,  in  Le  Froid,  Year  V,  Vol.  V,  No.  4,  pp.  157-159.  Paris, 
October-December,  1917. 

In  British  Colombia  and  in  England  a  new  method  has  been  adopted  for 
keeping  fresh  fish.     As  ice  is  no  longer  necessary  the  fish  can  be  sold  cheap- 
er because  the  expense  incurred  through  the  ice  is  done  away  with.     The  ■ 
fish  keeps  its  flavour  perfectly,  and  the  method  may  be  applied  to  either 
fresh  or  smoked  fish,  and  even  to  meat. 

The  whole  procedure  lasts  only  three  hours.  The  fish  is  first  placed 
in  a  cooling  tank  containing  water  at  a  low  temperature.  After  half  an 
hour  the  latent  heat  of  the  fish  has  completely  disappeared.  The  fish  is 
then  placed  in  a  tank  containing  sea  water  or  fresh  water  to  which  salt  has 
been  added.  To  prevent  the  water  from  freezing  it  is  stirred  by  a  pump 
which  sends  it  into  a  pipe  in  which  it  passes  through  a  filter  filled  witb 
willow  charcoal  which  kills  all  bacteria  and  then  passes  out  again.  The 
extremely  cold  temperature  of  the  salt  solution  closes  the  pores  of  the  skin 
of  the  fish,  prevents  saturation  and  acts  on  the  exterior  as  a  disinfectant. 
At  the  end  of  three  hours  the  fish  is  taken  out  and  has  the  appearance  of 
fresh  fish.  There  is  no  danger  of  its  going  bad  for  10  days  and  it  may 
be  kept  for  months  in  a  cold  room.  A  plant  has  been  set  up  in  Portuga- 
for  preserving  fresh  fish  by  this  method.  According  to  the  English  engin- 
eers who  installed  the  plant  the  fish  keeps  fresh  and  in  excellent  condition 
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for  about  15  days,  even  at  a  variable  temperature.  The  flavour  is  that  of 
fresh  fish.  It  does  not  go  soft  like  fish  kept  in  ice,  and  may  be  smoked 
after  having  been  treated.  The  method  is  highly  recommended  by  the 
inspector  of  the  Dominion  fisheries. 

M.  A.  Cligny,  Director  of  the  Marine  Station  of  Boulogne-sur-Mer 
France,  believes  the  method  to  be  of  the  greatest  value.  It  includes  twr; 
independent  parts,  the  first  of  which  appears  the  more  original,  and  may  be 
called  pre-refrigeration.  It  is  always  advisable  to  wash  fish  before  any 
freezing  procedure,  and  it  would  be  excellent  to  wash  it  in  very  cold  wa- 
ter wllich  would  bring  it  to  a  temperature  of  about  0^0.  This  is  an  import- 
ant improvement  on  the  expensive  and  defective  method  of  covering  it 
with  ice  or  laying  it  out  in  cold  and  relatively  large  stores  for  a  period  oi 
time  which  must  of  necessity  be  very  long.  Pre-refrigeration  by  thorougli 
washing  in  very  cold  water  could  be  carried  out  advantageously  in  fish- 
ing boats.  It  might  be  of  great  importance  in  the  mixed  installations,  pro- 
posed by  M.  Cligxy  for  fishing  boats  (i)  in  which  the  use  of  ice  plays  it^ 
essential  part. 

The  second  part  of  the  method  consists  in  freezing  the  fish  previously 
cooled  to  qoC.  This  second  stage  may  be  attained  by  the  use  of  ice,  dry  cold 
or,  as  the  author  proposes,  soaking  in  cold  brine. 
703  -  The  Supply  of  Canned  Salmon  in  the  United  States  —  brand,  c,  j.,  in  u.  5 

Department  of  Ap-iculture,  Office  of  the  Secretary,  Circular  No.  98,  pp.  1-16.  Washingtor- 
D.  C,  February  28,  1918. 

Commercial  stocks  of  canned  salmon  in  the  United  States  on  Angus 
31,  1917,  amounted  to  approximately  310  000  000  pounds.  Four-ninths  d 
these  stocks  were  located  in  the  State  of  Washington. 

Nearly  three-fifths  of  the  total  stocks  reported  were  held  by  canners  of 
sea  food.  The  stocks  of  these  concerns  were  practically  all  reported  from  the 
states  of  Washington,  Oregon  and  California,  the  canners  in  the  first 
named  state  reporting  more  than  three-fourths  of  these  holdings. 

One-eighth  of  the  total  commercial  stocks  was  held  in  storage  ware- 
houses. As  in  the  case  of  stocks  of  canners,  those  in  storage  were  again; 
chiefly  located  in  the  state  of  Washington,  this  state  reporting  two-thirds  of' 
these  stocks.  The  wholesale  stocks,  which  constituted  more  than  one-sixth 
of  the  total  commercial  stocks,  were  fairly  well  distributed  in  proportion  to 
population.  The  stocks  of  retail  dealers  which  constituted  about  one-eighth 
of  the  total,  appear  to  bear  a  less  close  relation  to  population,  the  stocks 
of  some  of  the  Southern  States  being  relatively  small. 

The  results  of  the  survey  indicate  further  that  the  stocks  of  canned  sal- 
mon in  hand  on  August  31,  1917,  were  18.2  per  cent  larger  than  those  repoit- 
ed  for  August  31,  1916.  The  stocks  o^  canners  of  sea  food  showed  a  marked 
increase,  this  increase  being  only  partially  offset  by  decreases  in  the  stocks 
held  in  storage  warehouses  and  by  whr^lesalers.  The  stocks  of  retailers 
were  practically  equal  in  amount  on  the  two  dates. 

This  Bulletin  gives  detailed  information  concerning  the  extent  and  the 
distribution  of  the  supply  of  canned  salmon  on  the  date  of  the  survey. 

(i)  See   Compies    rendus    du    2^^^  Congres  frangais    du    Froid,   Toulouse,  1912,  Vol.  I, 
pp.  506-553  {Author). 
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704  -  MyXOmycetes  and  Fungi  of  Ceylon.  —  Petch,  T.,    in  Department  of  Agriculture,  GENERAL 

Ceylon.  Annals  of  the  Royal  Botanic  Gardens,  Peradeniya,   Vol.  VI,  Pt,    3,   pp,  195-256. 
Colombo-I<oudon,  June,  191 7. 

The  list  includes  6  myxomycetes  and  235  fungi  collected  and  identified 
in  the  island  during  the  last  few  years.  Oidhim  spp.  has  also  been  reported 
on  27  different  plant  hosts.  Notes  have  previously  been  published  on  some 
of  the  species  enumerated. 

Among  the  fungi  are  described  as  new  to  science,  46  basidiomycetes 
(20  hjmienomycetes,  2  gastercmycetes,  24  uredinaceae) ,  18  ascomycetes  (all 
belonging  to  the  pyrenomycetes) ,  52  deuteromycetes  (14  representatives  of 
the  ordre  Sphaeropsidales,  7  of  the  order  Melanconiales,  31  of  the  order 
Hyphales. 

There  are  very  numerous  species  of  fungi  either  new  or  already  noted, 
which  were  found  on  cultivated  plants  or  on  those  useful  to  man  in  some 
way  or  other. 


705  -  New  Japanese  Fungi  (i^  —  Tan.^ka  Tyozaburo,  in  Mycologia,  Vol.  X, No.  2, pp.  86-92, 
I^ancaster,  Pa.,  March,   19 18. 

In  this,  the  fourth  paper  on  the  subject,  are  given  in  English  the  descrip- 
tions originally  published  by  various  authors  in  Japanese,  of  the  follow- 
ing species  new  to  science. 

i)  Botrytis  Liliorum  Y.  Fujikuro,  n.  sp.  (published  in  May,  1914)  ; 
found  on  Lilium  longiflorum  at  the  Experiment  Farm  of  Formosa  (Taika- 
al-  j  zeiho,  Taihokucho)  among  plants  from  Luchii  Island.  The  fungus  attacks 
it-  especially  the  leaves,  on  which  form  small  spots  about  i  mm.  in  diameter 
e(. !  which  soon  cover  the  whole  leaf,  causing  the  total  decay  of  the  host  plant ;  the 
iiji  fructifications  of  the  fungus  appear  on  the  decayed  part  of  the  plants  aa 
eBif  a  fine,  powderj''  fur. 

I  2)  Phyllosticta  [Phoma)  kuwacola  K.  Hara,  n.  sp.  (May  191 7)  on  living 

js    leaves,  shoots  and  twigs  of  Moms  alba,  at  Mino  (Gifu-ken)  and  neighbouring 


(i)  See  R.,  Jan.,  1918,  No.  i8a.  [Ed.) 

[704-7051 


1 

I 


7/ 


o 


PLANT   DISEASES 


GENERAL 


prefectures  The  parasite  causes  the  formation  of  leaf  spots  which  gradually 
dry  up  ;  the  leaves  tear  in  dr}^  weather  and  rot  in  wet  weather.  If  the  spots 
appear  on  the  edges  of  the  leaves  semi-circular  holes  are  often  formed.  Ad- 
jacent spots  coalesce,  formiag  irregular  spots  vi^hich  often  cover  a  large  area 
of  the  leaf  and  cause  the  whole  blade  to  decay.  Young  twigs  are  also 
attacked,  turn  brownish,  and  die,  showing  on  the  surface  minute  black  pus- 
tules. Hard  twigs  when  attacked  have  reddish  spots  which  turn  blackish 
after  and  sink  considerably  below  the  surface ;  they  are  rough  and  cracked. 
The  disease  causes  the  death  of  the  upper  part  of  the  twig.  The  new  Ja- 
panese name  of  the  disease  is  "  Kuwa  no  Rinmonbj^o  "  (circle  blotch  of  mul- 
berry).    Considerable  damage  is  done  every  year. 

3)  Septohasidnmi  Acaciae  Sawada,  n.  sp  (November,  1911)  on  trunks 
and  twigs  of  Acacia  Richii.    The  typical  locahty  is  Taikoku-cho  Shakuko 
(Formosa).     The  fungus  has  been  observed  on  the  euphorbia  Glochidion 
obovatum  on  the  Experimental  Farm  of  the  Agricultural  vStation  of  Formosa 
and  on  Citrus  sp.  at  Taihoku-cho  Kiirun ;  later  (February,  1915),  Sawada  | 
reported  this  fungus  in  Formosa  on  Prims  Persica,  P.  salicina,    Thea  si- 
nensis, Salix  glandulosa  va.r.  Warhirgii  and  Melia  Azedarach.     The  attack! 
of  the  fungus  is  closely  related  to  that  of  certain  scale  insects  and  in  many 
cases  the  dead  insects  are  found  surrounded  by  mycelial  strands.     The  fun- 1 
gus  sometimes  kills  Acacia  trees  ;  to  control  it  a  30-50  %  wood-ash  solu- 
tion is  recommended. 

4)  Cercospora  Pini-densiflorae  Hori  and  Nambu,  n.  sp.  (May,  1917)  on  I 
the  leaves  of  young  Pinus  densiflora,  in  the  nursery  of  Makago,  in  the  south 
of  Kyushu  Island.     A  great  many  young  plants,  mostly  two  years  old, 
were  fatally  attacked.     According  to  the  reports  the  disease  seems  to  be 
limited  to  the  above  mentioned  locality,  but  it  seems  likely  to  prove  seriousj 
unless  controlled  by  treating  seedlings  with  Bordeaux  mixture. 

5)  Helicohasidinm  Tanakae  Miyabe.  This  species,  also  given  as  StypiA 
nella  Tanakae  Miyabe  and  Septobasidimn  sp.  is  very  common  in  Japan  onj 
the  trunks  and  branches  of  Morns,  Salix,  Vitis,  Juglans,  Zanthoxylum,\ 
Prunus  Mume,  P.  donarium  {=P.  paniculata),  P.  salicina,  P.  Armeniacai 
var.  Ansu,  Pynts  Mains,  P.  sinensis,  Ribes  Grossularia,  Kerria  japonica,\ 
Thea  sinensis,  Panlownia  tomentosa,  Firmiana  platanifolia  (=  SterculiaX 
platanifolia)  and  Pittosporum  tindulatum  ;  most  Japanese  authors  who  have! 
described  this  species  have  confused  it  with  Sepiobasidium  pedicellatuml 
(Schw.)  but  the  real  Sept.  pedicillatum  was  first  discovered  by  Sawada  inj 
Formosa,  where  Helic.  Tanakae  does  not  appear  to  exist ;  Sept.  pedicellatwn\ 
appears  to  attack  the  mulberr}^  only  and  also  to  differ  in  certain  morpholo- 
gical characteristics. 

6)  Nothopatella  moricola  I.  Miyake  n.  sp.  (Dec,  1916)  on  twigs  of  Moms | 
alba  ;  typical  locality,  Iwate-Ken,  Morioka-shi. 

7)  Ustidina  Mori  R.  Hara  n.  sp.  (May,  1917)  on  trunks  of  Morus  alba;\ 
typical  locality,  Mino  (Gifu-Ken  prefecture),  Kawakami-mura. 

As  regards  Valsa  Paulowniae  Miyabe  and  Hemmi,  the  author  points! 
out  that,  besides  the  Japanese  description  recently  translated  by  him  intoj 
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I  English  (i),  two  other  description  so  the  fungus  have  been  published  by 
Dr.  Hemmi,  one  of  the  discoverers  of  the  species  ;  all  three  descriptions  are 
iimarked  n.  sp.  The  first  article,  published  with  the  original  description  of 
the  fungus  (in  English)  appeared  on  July  31,  1916  ;  it  contains  a  full 
account  in  Japanese  of  the  disease  caused  by  the  fungus,  and  compares  it 
ivith  other  similar  diseases.  The  third  and  last  of  these  articles  was 
published  in  English  on  September  20,  191 6  ;  it  also  describes  V.  Paulowniae 
.n  English.  Dr.  Hemmi  notes  that  the  fungus  was  first  collected  in  Aomori- 
cen  (N.  Honshu),  in  August,  1913,  by  T.  Nakamura  and  reported  as  a 
5erious  disease  of  the  "  kiri  "  tree.  All  three  articles  are  important  as 
:hey  throw  light  on  a  very  destructive  disease  of  Paulownia  in  Japan, 
1  disease  analogous  to  chestnut  blight  in  America,  both  in  its  swift 
iestructive  action  and  in  the  loss  it  causes  of  timber  much  valued  for 
;abinet-making. 

706  -  Fungi  of  the  Philippine  Islands  (2).  —  Saccardo,  p.  a.,  in  the  AttidelVAccademia 
Veiieto-Trentino' Istriana,  Vol.  X,  pp.  57-94,  Fig.  Padua,  1917. 

In  the.  present  fourth  contribution  to  the  mycological  flora  of  the 
'Philippines,  the  author  lists  149  fungi  collected  and  communicated  as 
previously  by   Prof.   C.   F.   Baker. 

Almost  all  the  species  enumerated  come  from  Lucon  Island  and  princi- 
pally from  the  region  of  Los  Bas.sos  and  Mount  Maquiling  (1098  metres 
ligh). 

Four  genera  and  109  species,  the  latter  belonging  chiefly  to  the  Deuto- 
romycetes,  are  described  as  new  to  science. 

07  -  The  Resistance  of  Plants  to  Diseases  and  Pests,  in  Relation  to  the  Acidity  of  the 

Sap.  —  See  No.   630  of  this  Review. 


7o8  -  Patents  for  the  Control  of  ;Dis8as3s  and  Pests  of  Plants. 

Review. 


See  No.  682  of  this 


l'09  -  Principal  Diseases  of  Vegetables  in  Ontario,  Canada.  —  howitt.  j.  e.  and  jones, 

D.  H.,  in  Ontario  Department  of  AiricuUure,  Ontario  A^^ricultural  Coll3ge  Bulletin  258, 
pp.  48    +    Figs.   Toronto,   Ont.,   191 8. 

j  This  bulletin  aims  at  supplying  growers  with  the  information  neces- 
sary for  the  identification  of  the  most  common  bacterial  and  fungoid  diseases. 
'The  most  efficient  remedies  are  also  given. 

i  A  list  is  given  of  the  diseases  attacking  asparagus,  dwarf  beans,  beet, 
cabbages,  cauliflower,  carrot,  celery,  maize,  cucumber,  lettuce,  melon,  onion, 
I  ea,  potato,  pumpkin,  tomato  and  turnip. 

10-  Lettuce  Drop,  Caused  hy  Sclerot/nium  Liberiana,  in  Florida  U.  S.  A.  — 

See  this  Review,  May  1918,  No.   583. 
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( 1)  See  7?.  Oct.,  191 7,  No.  965  (£ci.) 

(2)  See  B.,  Sept.  1915,  N"  976  and  R.,  May  1918,  N°  587.  {Ed.) 
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711  -  Observations  on  the  Parasitism  of  the  Ascomycete,  Ustulina  vulgaris,  in 

France.  —  Patouillard,  in  the  Bulletin  de  la  Societe  dc  Pathologic  vegetale  dc   France 
Vol.  IV,  Pt.  2,  p.  100.  Paris,  1917. 

This  fungus,  well  known  as  a  saprophyte,  appears  to  have  caused  the 
death  of  two  lime  trees  in  Ain,  by  attacking  them  at  the  base  at  the  ground- 
level.     The  two  trunks  were  covered  for  a  height  of  8  or  12  in.  with  a  con 
tinuous  layer  of  fungus,  save  for  a  width  of  4  in.  which  remained  unattacked. 

The  wood  was  completely  invaded  by  the  mycelium  and  had  become 
soft  up  to  the  centre  of  the  trees,  so  that  a  simple  gust  of  wind  sufficed  to 
blow  them  down.  This  Ustulina  is  very  common  on  old  stumps  near  by, 
both  in  its  aecidial  and  conidial  forms  but  always  as  a  saprophyte.  In 
the  present  case  it  is  clearly  a  parasite. 

WEEDS  AND  PARASITIC  FLOWERING  PLANTS. 

712  -  The  Worst  Weeds  in  Cereal  Crops,  in  Indiana,  U.  S.  A.  —  See  No.  639  of  t\ns- Review 
,      713  -  The  Destruction  of  Weeds  by  Sodium  Bisulphate.  —  Feuiiic  d' informations  di 

Ministere  de  I' Agriculture,  Year  XXllI.No.  8,  p.  8.  Paris,  1918. 

Experiments  have  been  undertaken  in  France  with  the  object  of  de- 
stroying weeds  among  cereal  crops  by  means  of  sodium  bisulphate. 

It  was  found  that  suitable  proportions  to  use  were  :  —  about  So  gall,  per 
acre  of  a  45  %  sodium  bisulphate  solution  (99  lb.  of  bisulphate  dissolved  in 
22  gall,  of  water),  or  360  lb.  of  bisulphate  per  acre  to  be  treated. 

vSodium  bisulphate  is  much  easier  to  use  and  requires  fewer  precautions 
than  sulphuric  acid,  which  is  so  often  used  for  the  same  purpose. 

The  bisulphate  is  produced  in  large  quantities  by  powder-works  which 
supply  faimers  with  5  or  10  ton  truck  loads  at  9  ^  ^.  per  220  lb.  free  on 
rail,  put  up  in  wooden  tubs  provided  by  the  buyer. 

The  following  powder-works  can  supply  the  bisulphate :  AngoulemCj 
Bergerac,  Toulouse,  Saint-Cbamas,  vSaint-Fons,  Moulin-Blanc,  Vonges.-l 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 
r,ENEEAL  yj^  -  Hymcnoptera  Parasitic  on  Injurious  Insects,  in  Southern  Brazil.  —  BRfeiHEs, 

in    the  A  nales  dc  la  Socicdad  Rural  Argentina,  Year  HII,  Vol.  lyll,  No.  I,  pp.  7-11  -\-  2  Fig^ 
Buenos  Ayres,  igiB.* 

Dr.  A.  Ronna  has  sent  from  Pelotas  (Rio  Grande  do  Sul)  to  the  Biologica 
Institute  of  the  "  Sociedad  Rural  Argentina  "  6  hymenoptera  parasitic  oti' 
insects  and  representing  I  genus  and  5  species  new  to  science,  whicl 
are  described  by  the  author.     These  hymenoptera  are  given  below. 

i)  Lytopilus  melanocephahis  n.  sp.,  parasitic  on  an  undetermined 
lepidopterous  larva  injurious  to  lucerne  (possibh'"  Colias  Icshia). 

2)  Aphidius  hrasiliensis  n.  sp.,  parasitic  on  aphids. 

3)  Heptasmicra  hrasiliensis  n.  sp.,  possibly  parasitic  on  Oiceticus 

4)  Heteroscapus  ronnai  n.  gen.  and  n.  sp.,  parasitic  on  the  larva  ol 
an  unidentified  lepidopteron. 

5)  Perissocentnts  argentinac  Crawf.  var.  caridei  Brethes  (i). 

6)  Tetyastichus  isis  n.  sp.,  possibly  parasitic  on  Oiceticus. 

(i)  See  R.,  October  1917,  No.  981.  (Ed.) 
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715  -  Dictyothrips  aeg-yptiacus,  a  Thysanopteron  Injurious  to  the  "Black 

Morocco"  Variety  of  Vine,  in  Cyrenaica.  —  zanon,  v.,  in  u Agncuitma  coioniaU, 

Year  XI,  2tid  Half- Year,  No.  6,  pp.  394-397  +  2  Plate';.  Florence,  1917. 

At  Fuehat  and  in  other  vineyards  in  the  neighbourhood  of  Bengasi,  the 
author  found,  during  1916  and  1917,  that  Dictyothrips  aegyptiacum  (Mar- 
chal)  Del  Guercio  was  present  almost  exclusively  on  the  "  Black  Mo- 
rocco "  variety  of  vine  ("  ribier  "  in  French,  "uva  damascena  "  in  Italian) 
somewhat  suffering  from  drought  and  grown  on  a  trellis  and  kept  low. 

This  tiny  thysanopteron  not  only  soils  the  foliage  with  its  excreta  which 
appear  as  scattered  groups  of  small  black  points,  but  also  pierces  the  leaf 
blade,  causing  the  formation  of  discoloured  areas  of  varying  size,  and  even- 
tually the  drying-up  of  the  leaves  themselves. 

The  morphological  description  of  the  various  stages  of  development  of 
he  insect  is  followed  by  notes  on  its  biology. 

716  -  Lonchaea  aristella,  a  Dipteron  Injurious  to  the  Fig  Tree  and  the  Wild  Fig  Tree 

in  Italy  r. — I  S.\VASTA.-yiO,'L,.,u\AnnalidellaR.St.azionedi  Agricoltura  e  Frutticoltttra, 
Acirealc,  Vol.  IV,  pp.  113-146  -|-  2  PI.  Acireale,  1917.  —  II.  Silvestri,  F.,  in  Bollettino  del 
Laboratorio  di  Zoologia  generale  e  a^raria  delta  R.  Sciiola stiperiore  d' AgncolUira  jn  Portici, 
Vol.  XII,  pp.  123-146  +  19  Figs-  Portici,  1917. 

Savastano,  who  was  the  first  (in  1915)  to  report  the  presence  of  Lon- 
chaea aristella  Beck  ("  mosca  nera  del  fico  ",  black  fig  fly)  in  Italy,  has  con- 
tinued his  studies  on  this  dipteron,  injurious  to  the  fig  tree  in  thcvSorrento 
peninsula,  and  especially  in  Vico  Equense. 

SiivVESTRi  made  observations  in  the  neighbourhood  of  Portici,  near 
Naples;  and  in  Cilento,  and  examined  specimens  of  the  insect  from  various 
Italian  localities  and  other  districts  bordering  on  the  Mediterranean  (pro- 
vince of  Porto  Maurizio,  Perugia,  Caserta,  Eenevento,  Bari,  Lecce,  Cosenza, 
Catania,  Trapani,  Palermo,  Sassari,  and  Portugal,  Spain,  Corfu,  Tripoli, 
Algeria).  He  recognised  that  the  fly  is  a  parasite  which  does  much 
damage  to  the  wild  and  the  ordinary  fig  trees. 

Both  authors  give  much  information  on  the  biology  and  habits  of  the 
insect  of  which  SiLVESTRi  gives  a  detailed  morphological  description. 

The  only  varieties  of  fig  tree  attacked  are  those  the  fruit  of  which  have 
large  scales  arranged  almost  horizontally,  not  short  and  converging  towards 
the  interior  of  the  eye.  Among  the  cultivated  varieties  those  attacked  are, 
m  the  province  of  Naples,  "  troiano  "  and  "  natalino  "  ;  in  Cilento,  "  pas- 
car  olo  "  and  "  fico  a  tre  produzioni  "  ;  in  Sicily,  "  biancolillo  "  and  other 
white  and  black  varieties. 

Of  the  wild  fig-trees,  which,  according  to  SiLVESTRiis  tte  fly's  favourite 
plant  host,  the  varieties  with  an  elongated,  oval  receptable,  well-developed 
cavity  and  horizontal  scales,  are  the  best  suited  to  the  development  of  the 
insect. 

The  enemies  of  the  insect  mentioned  by  Savastano  include  ants, 
the  coleopteron  Sinoxylon  sexdentatum  Oliv.,  the  becafico  and  the  finch. 
Froin  pupae  of  Lonchaea,  collected  at  Portici  and  Resina,  S11.VESTRI  ob- 
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tained  specimens  of  a  chalcid  liymenopteron,  Pachyneuron  vindemmia 
(Rond.) ,  which  however,  is  of  Httle  or  no  importance  in  controlHng  the  insect 

As  regards  artificial  means  of  control,  besides  collecting  and  destro^dn^ 
the  ripe  and  unripe  receptacles  which  have  fallen,  the  cultivation  of  the  va 
rieties  most  attacked  should  be  given  up,  or  at  least  limited.  The  wild 
fig,  unless  absolutely  necessary  to  ripen  the  receptacles  of  varieties  of  rea 
economic  importance,  should  not  be  cultivated.  Where  caprification  i; 
necessary  only  those  varieties  of  wild  fig  should  be  used  the  receptacle  o 
which  has  short  scales  converging  towards  the  interior  of  the  eye. 

According  to  Savastano,  too  great  cultural  care  should  be  avoided 
especially  excessive  fertilising  with  farm-yard  manure,  because  this  cause; 
a  greater  separation  of  the  scales,  thus  facilitating  attack  by  the  insect 

The  practice  of  "  touching  ",  adopted  in  the  province  of  Naples,  b} 
which  a  drop  of  olive  oil  is  placed  in  the  eye  in  August  to  hasten  ripening 
is  an  indirect  means  of  defence  against  the  fly  ;  the  eye  contracts,  the  scale; 
do  not  open,  and  the  oil  penetrates  the  interstices,  so  that  the  insect  cannon 
deposit  its  eggs  in  the  fruit. 

717  -  Coryihuca  spinulosa  Gibson,  a  New  Lace-bug  on  Wild  Cherry  in  New  Jersey 

—  Dickers  ON   K.   I,,   and   Weiss,    H.    B.,   in  Enlomolos^ical  News,    Vol.  XXIX,  No.  .] 
pp.  121-125  +  I  Plate.  Philadelphia,  April,  1918. 

This  paper  gives  a  morphological  and  biological  description  of  Cory 
thucha  spinulosa  Gibson,  first  observed  towards  the  end  of  the  summer  o 
1916  feeding  on  leaves  of  wild  cherry  {Prunus  serotina)  at  Jamesburg,  Nev 
Jersey.     So  far  this  species  has  only  been  found  in  that  locality. 

718  -  Insects  Injurious  to  Forest  Trees  in  Sweden  in  1916.  —  Tragardh,  ivar,  ii 
SftogeM,  Year  V,  Pt.  i,  pp.  10-20  -f  5  Figs.  ;  Pt.  2,  pp.  45-62  -t-  8  Figs.  Stockholm,  1918. 

The  paper  contains  a  list  of  the  insects  injurious  to  forest  tree 
reported  in  Sweden  in  1916,  together  with  notes  on  their  distributioi 
throughout  the  kingdom,  especially  from  the  point  of  view  of  local  climati' 
conditions. 

I'ps  typographns  L,.  {"  Granbark  borren  ")  and  Pityogenes  chalcogra 
phus  ly.  ("  vSextandade  Barkborren  ").  The  province  of  Harnosand  wa 
the  chief  centre  of  attack ;  here  the  insects  were  reported  from  nearly  all  th 
forests  (70  %).  Then  came,  Mellersta  Norrland,  Gavle,  Dala,  and  Ostra 
with  50  %.  No  damage,  however,  was  reported  from  Ovre  Norrbottei 
or  the  province  of  Skelleftea,  but  in  Nedre  Norrbotten,  Umea,  and  the  pro 
vince  of  Bergslag,  25  to  28.5  %  of  the  forests  were  attacked.  In  the  southeri 
districts   of  Vastra,   Smaland   and    Sodra,   the   figures  vary  between   i( 


and    22  %. 

The  temperature  has  a  great  influence  on  the  development,  and,  con 
sequently,  also  on  the  multiplication  and  diffusion  of  Ips  fypographus.  Ac 
cording  to  the  observations  of  Koi.modin  and  Henning,  in  the  Orsa  forest 
in  1914,  the  life  cycle  of  the  first  generation  covers  a  period  of  70  days  (Ma^ 
16  to  July  24),  whereas  in  Germany  (Tharandt)  it  lasts  52  days  (May  30  t( 
July  21).  This  difference  is  accounted  for  by  the  temperature.  At  Tha 
randt,  according  to  Uhlig,  the  total  temperatures  for  the  52  days  wa 
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II45°C.  with  an  average  of  +22.02°  ;  at  Falun  (the  nearest  observatory 
to  Orsa)  the  total  for  the  70  days  was  11510C.,  with  an  average  of  +16. 4°. 
Biipalus  pimariiS  L.  ("  Tallmataren  ").  —  The  districts  which  siiffered. 
most  in  1916  were  Nykoping  fSorby),  Joiikoping,  Vastbo  (Nennesmo), 
Tjust,Sodre  More,  and  all  the  Kalmar  district.  In  studying  the  distribu- 
tion of  the  insect  from  1889-1916,  it  is  seen  that  the  chief  centres  of  attack 
are  found  in  the  east  of  Sweden,  to  the  ea:st  and  north  of  the  550  mm.  iso- 
hyet.  The  atmospheric  precipitation  decreases  as  one  passes  from  the  Atlan- 
tic to  the  Baltic  districts,  and,  as  the  rainfall  decreases  the  possibility^  of 
development  of  Bupalus  increases.  The  attacks  of  this  insect  are  most  fre- 
quent and  widespread  in  those  districts  and  years  in  which  the  total  rainfall 
is  below  550  mm.  ;  this  is  seen  from  the  following  table. 

Precipitation 

Average  at  the  time  Decrease 

precipitation       of  an  attack  — 

in  mm.  in  mm. 

, 0/ 

—  /o 

Orebro 577-4  458.8  20.5   . 

Nykoping      563.3  409.8  27.2 

Giivle 487.5  377.7  22.^ 

Kalmar      434.1  368.7  15.4 

Lophyrus  sertif er  Geof^.  and  L.  pini  L.  ("  Tallsteklarna  "). — In  1916, 
these  insects  were  observed  in  a. few  districts  only  ■ —  Storlandet,  lyulea, 
Garpenberg,  Halmstad,  Tjust,  and  Lunnerbo.  An  examination  of  the  chart 
of  the  distribution  of  Lophyrus  is  Sweden  during  the  period  1880-1915  con- 
firms the  general  diffusion  of  the  insects  from  the  south  to  the  far  north  and, 
at  the  same  time,  shows  clearly  the  influence  of  temperature  in  their  develop- 
ment.    The  chief  centres  of  attack  are  to  the  south  of  the  isotherm  +  50C. 

The  following  were  also  reported:—  Myelophilus  piniperda  and  M. 
minor  ("  Margborrarna  ") ;  Ips  sexdentatus  Boern.  ("Tolvtandade  Bark- 
borren"),  /.  acuminatus  Cyll.  ("  Skarptandade  Barkborren ") ;  Hylobius 
ahietis  1^.  ("Snytboggen ,,)  ;  Melasoma  aenea  ly.  ("  Algullbaggen ")  ;  Age- 
lastica  alni  h.  ("  Bla,  Allovbaggen")  ;  Liparis  monacha  h-  ("Nunnan"); 
Eriogaster  lanestris  L,.  ("  Bjorkspinnaren") ;  Panolis  griseovariegata  Goeze 
("Tallflyet")  ;  Hibernia  defoliaria  CI.  ("Lindmataren") ;  Tortrix  resinella 
Iv.  ("Martsgallvecklaren")  ;  Argyresthia  illtiminatella  Zell.  {"  GiSLukno-p-ps- 
malen ")  and  Lyda  hieroglyphica  Christ.  ("  Tallkultur-Sackepinnare- 
stekeln"). 


Alfredo  Ruggeri,  gerente  responsabile. 


\.'    • 


In  quoting  articles,  please  mention  this  REVIEW. 


CONTENTS 


( 


ABSTRACTvS. 

AGRICUIvTURAIy  INTELLIGENCE. 

I.  —  Generai,  Information. 

Rural  Hygiene.  —  719.  The  Chemical  Nature  of  the  Vitamines.  Isomerism  in  Natural 
Antineuritic  Substances.  —  720.  Experimental  Studies  on  the  Food  Value  of  Bran,  in 
France.  —  721.  Determination  of  the  Indigestible  Residue  in  vitro  by  the  Action  of  Pan- 
creatin  on  Wheat  or  its  Mining  or  Baking  Products.  — ■  722.  Phymata  nouaUiieri,  a  Plemip- 
terous  Enemy  of  Mnsca  domestica  in  Mexico. 

Agricultural  Education.  — -723.  A  First  Year  Course  in  Home  Economics  for  Southern 
Agricultui'al  Schools  in  the  United  States. 

Experimental  and  Analytical  Work.  —  724.  Experimental  Projects  of  the  Division 
of  Pomi'ogy  of  the  Universit}-  of  California. 

II.  —  Crops  and  Cultivation. 

a)  General.  ^ 

Agricultural  Meteorology.  — ■  723.  Agricultural  Meteorologj'  in  New  Castile,  Spain.  — 
726.  Orchard  Heating  Against  Frost  in  Utah,  U.  S.  A. 

Soil  Physics,  Chehhstry  and  Microbiology.  —  727.  Soil  Acidity  and  the  Hydrolitic  Ratio 
in  Soils.  —  728.  Salts  Injurious  to  Vegetation  and  their  Relationship  to  the  Irrigation 
of  Arid  and  Semi-arid  Regions.  —  729.  The  Effect  of  Certain  Factors  on  the  Carbon  Di- 
oxide Content  of  Soil  Air. —  730.  The  Relation  of  Weed  Growth  to  Nitric  Nitrogen  Ac- 
cumulation in  the  Soil. —  731.  Protozoa  and  the  Phenomena  of  Rediiction  in  Soil. — 
732.  The  Influence  of  Nitrifying  Bacteria  on  Phosphates.  — ■733-  Changes  in  the  Nitrogen 
Content  of  Stored  Soils. 

Per>lanent  laiPROVEMENTS,  DRAINAGE  .\ND  IRRIGATION.  —734.  Rcpcnl  On  Irrigation  Surveys 
and  Inspections  in  Canada  for  1916-17.  —  735.  The  Colorado  River  and  its  Utilisation. 

—  736.  Schemes  for  Barrage-Reservoirs  in  Tunis.  —  737.  Irrigated  Farms  in  Utah,  U.  S.  A. 
Tillage  and  Methods  of  Cultivation.  —  738.  Cultural  Methods  in  Apple  Orchards  in  In- 
diana, U.  S.  A. 

Manures  and  Manuring.  —  739.  The  Decomposition  of  Green  and  Stable  Manures  in  Soil. 

—  740.  Sulphuric  Acid  and  Fertiliser  Industries  in  the  United  Kingdom.  —  741.  Some 
Availability  Studies  with  Ammonium  Phosphate  and  its  Chemical  and  Biological  Effects 
upon  the  Soil. 

h)  Special. 

Agricultural  Botany,  Cheotstry  and  Physiology  of  Plants.  —  742.  The  Identification 
of  Grasses  by  their  Vegetative  Characters.  —  743-  Composition  of  Citrus  I^eaves  at  Various 
Stages  of  Mottling.  —  744  The  Fats  and  Fatty  Acids  of  the  Grain  Sorghums.  —  743-  The 

Intern.\t.  Inst,  of  Agric.  Internal.  Review  of  Science  and  Practice  nf  Aiiricultnrc,  Vear  IX, 
No.  VII.  Rome,  Jul.v,   loi-''. 


II  CONTENTS 


Chyinase  of  Solanum  eleagnifolium.  — •  746.  New  Observations  on  the  Degradation  o 
luulin  and  "  Imilids  "  in  Chicory  Roots.  —  747.  The  Relation  of  Amide  Nitrogen  to  the 
Nitrogen  Metabolism  of  the  Pea  Plant.  — ■  748.  The  Effect  of  One  Plant  on  Another. 

Plant  Breeding.  —  749.  Selection  of  Wheat  in  Ontario,  Canada.  — ■  750.  Increased  Self- 
Fertilisation  of  Petkuser  Rye  by  Pure  I^ine  Selection,  in  the  Netherlands.  — -  751.  Se- 
lection Experiments  with  Two  Cultivated  Oats  According  to  the  Position  of  the  Seed 
in  the  Spikelet,  in  France.  • — -  752.  The  Inheritance  of  Characters  of  Rice,  in  India.  • — • 
753.  Improving  Alfalfa  by  Selection  and  Hybridisation  in  Manitoba,  Canada. 

Agricultural  Seeds.  —  754.  Sugar  Beet  Seed  Production  and  Stock  in  the  United  States. 

Cereal  and  Pulse  Crops.  —  755.  The  Best  Varieties  of  Italian  Rice.  —  756.  "  Rarly  DcUa- 
role  "  Rice.  —  757.  Cultivation  of  Edible  I^egumino.sae  in  Tunis  for  the  Production  of  Dry 
Seeds. 

St.arch  Crops.   — •  758.    Canna  edulis  in  Trinidad. 

Forage  Crops,  Meadows  and  Pastures.  — -759.  Canavalia  cnsifonnis  and  C.  gladiata  in  Tri- 
nidad and  Tobago.  —  760.  Growing  Sorghum  in  Kansas.  —  761.  Experiments  on  the  Cul- 
tivation of  Paspalnm  dilatatum  in  the  Colonial  Garden  of  Palermo. 

Plants  Yielding  Oils,  Dyes  and  Tannins.  —  762.  Oil  Yielding  Plants  of  Indo-China. 

Stimulai^t,  Aromatic,  Narcotic  and  Medicinal  Plants.  —  763.  Coffee  in  Aby.ssinia.  — 
76-1.  Tobacco  in  Honduras. 

V.arious  Plants,  —  765.  M  irvel  of  Peru  (Mirabilis  JaMpa) ,  a  Plant  which  should  be  ITlilised. 
—  766.  "  Chamiso  "  (Atriplex  canascens)  and  "  Ouelite  .Salado  "  (Atriplex  acanthocarpa] , 
Plants  of  the  Arid  Districts  of  North  Mexico  Suitable  for  growing  in  Saline  Desert  Soils. 

Fruit  Growing.  —  767.  The  "  Miaray  "  [Citrus  miaray  n.  sp.) ,  a  New  Citrus  Fruit  of  the  Phi- 
lippines. —  768.  Soil  Management  Investigations  in  a  Young  Apple  Orchard.  —  769.  R.v- 
perimental  Projects  of  the  Division  of  Pomology  of  the  University  of  Cjilifornia. 

Vine  Growing.  —  770.  The  Present  Position  of  Hybrid  Bearers. 

Forestry.  —  771.  The  I,arches.  —  772.  Forest  Trees  of  the  Argentine.  —  773.  Swiss  Forestry 
from  1914  to  191 7. 

III.  —  Live  stock  and  breeding. 

a)  General. 

Hygiene.  —  774.  Studies  on  Toxicity  to  Insects  of  Various  Organic  Compounds.  —  775.  Ob- 
servations on  the  Immunity  to  Rinderpest  of  the  Nellore  (Indian)  Cattle  and  of  the  Nel- 
lore-Native  Grade  Crosses,  in  the  Philippines.  —  776.  Official  Measures  Adopted  in  the 
Argentine  for  the  Control  of  the  Tick  Transmitting  "Tristeza".  —  777.  Pathogenic 
Action  of  Ixodids.  —  778.  Thyroid  Hyperj^lasia  and  the  Relation  of  Iodine  to  the  Hair- 
less Pig  Malady.  ■ —  779.  Poultry  Parasites.  — •  780.  Infections  Caused  bj'  Bacterium  piil- 
lorum  in  Adult  Fowl';. 

Anatomy  and  Physiology  :  Gener.\lities.  —  781.  Studies  in  Calcium  and  Magnesium  Me- 
tabolism. 

Feeds  and  Feeding.  — ■  782.  The  Nutritive  Properties  of  Maize.  —  783.  Sudan  Grass  Silage 
— ■  784.  Nutrition  Investigations  upon  Cottonseed  Meal  and  Cottonseed  Flour.  — 
785.  Food  Value  of  the  Pea  Nut  (Arachis  hypogoca). 

b)  Special. 

Horses.  —  786.  Potato  Peelings  and  Heather  as  Coarse  Fodder  for  Horses  ;  Researches  in  Hol- 
land. 

Cattle.  —  787.  A  Study  of  the  Rate  and  Economy  of  Gains  of  Fattening  Steers.  —  788.  In- 
fluence of  the  Age  of  the  Cow  on  the  Composition  and  Properties  of  Milk  and  Milk  Fat.  i 


CONTKiTS  III 


— -  789.  Researches  on  a  New  Galactogogiie ,  in  Italy.  — ■  790.  Breeds  of  Dairy  Calllc-  in 

the  United  States.  — •  791.  Bstablishment  and  Management  of  the  Dairj'  Farm  in  India. 

— •792.  Testing  of  Pxirebred  Dairy  Cows  in  New  Zealand.  — -793.  Development  of  Cow- 

Testing  As.sociations  in  the  Unitcl  States. 
Pigs.  —  795.  Breeds  of  Pigs  in  Brazil. 
Poultry.  — ■  796.  A  Sttidy  of  the  Effect  of  Cottonseed  Meal  versus  Beef  Sciap  Upon  the  Egg 

Production,  Fertility  and  Vitality  of  Poultry.  —  797.  Capons  and  Caponizing. 
Sericulture.  — -  The  Second  Reaiing  of  Silkworms  in  Italy,  during  Summer  and  Autiunn, 

191  7,  — ^799.  .Sericulture  in  Cyprus. 
Fish  Cultuek.  ^  Son.  The  Problem  of  the  Restocking  of  the  Alpine  lyakes. 

IV.  —  Farm  Bngineering 

agricultural  Machinery  and  Implements.  —  801.  State  Motorculture  in  France  and  Italy. 

—  802.  Agricultural  Tractors  in  the  United  States,  in  1918.  —  803.  Traction  on  Bad  Poads 
orl/and. — 804.  The  Ford  'ftractor  and  the  Oliver  M.  O.  M.  Plough  in  England.  — ■ 
805.  Disc-HaiTOw  Trials  at  Montnellier.  — -  806.  A  Weeding  Rake  for  I,ow  Vines.  — 
807.  Economic  Advantages  Resulting  from  the  Use  of  Machinery   in   Harvesting   Wheat. 

—  808.  A  Hemp  Harvester.  — •  809.  Review  of  Patents. 
Farm  Buildings.  —  810.  Movable  Pig  Houses. 

V.  —  RURAI,  KCONOMICS. 

811.  — •  Important  Factors  in  the  Operation  of  Irrigated  Farms  in  Utah,  U.  »S.  A.  —  8ic.  Cost 
of  H.irvesting  Wheat  by  Different  Methods  in  the  United  States.  — -813.  .\  Farm  Account- 
ing and  Statistics  Bvireau  of  British  Columbia,  Canada. 

VI.  — •  AGRICUI.TURAI,  Industries. 

Industries  Depending'on  Plant  Products.  —  814.  The  Cream  of  Tartar  in  Plastered  Wines, 

—  815.  The  Balance  of  Some  Constituents  of  the  Sugar  Beet  During  the  Manufacture  of 
Sugar.  —  816.  Estimation  of  the  Water  Content  of  Products  of  the  Sugar  Industry  by 
the  Distillation  Method.  —  817.  Bacterial  Deterioration  of  Bread  in  Rome.  — •  818.  The 
Agen  Plums  and  Prunes. 

Industries  depending  on  Animal  Products.  —  819.  The  Pasteurization  of  Sour,  Farm- 
skimmed  Cream  for  Buttermaking.  —  820.  A  Substitute  for  Rennet  Extracted  from  the 
Berries  of  Solaniim  ch'ai^njfoliuiii. 


PI.ANT  DISEASES. 

III.  —  DISEASES  Due  to  Fungi,  Bacteria  and  Other 

Lower  Plants. 

General.  —  821.   .Sooty  Moulds  of  Southern   France. 

Means  of  Prevention  .\nd  Control.  —  822.  .Simple  Solutions  of  Copper  Sulphate  Against 
Vine  Mildew.  —  823.  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants. 


IV 


CONTENTS 


Diseases  of  Various  Crops.  ~  824.  Diseases  and  Pests  of  Sorghum  in  Kansas,  U.  S.  A.  — 
825.  Diseases  of  Parsnips  in  England.  — •  826.  The  Control  of  a  Disease  of  the  Japanese 
Medlar  caused  by  Fusicladium  pirinunivnr.  Eriobotryae  — ■  827.  Inarch  Canker  (Dftsv- 
scy(yha  Willkojntnii)  in  Sweden. 


V.  —  INJURIOUS  INSECTS  AND  OTHER  lyOWER  ANIMATES. 

Means  of  Prevention  and  Control.  —  828.  The  Value  of  the  Coleopteron  C/u7ocoyMs  bil^its- 
tulatus  as  a  Destroyer  of  Scale  Insects.  — •  829.  The  Toxicity  to  Insects  of  Various  Or- 
ganic Compounds. 

INSECTS,  ETC.,  INJURIOUS  TO  VARIOUS  Crops.  —  830.  Dysdcrcus  scasscllatii ,  n.  sp.,  a  Bug  Ob- 
served on  Cotton  in  Italian  Sonialiland.  —  831.  Megastigmus  baUcsfrerii ,  a  Hynienopteron 
I,iving  on  the  Pistachio  Tree  and  Turpentine  Tree,  in  Sicily. 


EDITORIAI,  staff  of  THK  BUREAU  OF  AGRICUI^TURAL  INTELUGEJNCE 

AND  PI<ANT  DISEASES. 


Chief  of  Section:  Dr.  Julks  Michel  Saulnier. 


Editors : 


Prof.  A.  Brtjtisni,  Chief  Redacteur. 

Prof.  GiROLAMO   Azzi. 

Theodore  Bieler,  Lie.  is  Se.  phys.  et  nat. 

Dr.   GUTDO    BORGHESANI. 

Paul  Carton,  Ing.  Agr.  et  d'Agr.  colon. 
Albert  Dascher,  Ing.  Agr. 


Translators : 


George  H.  Ford,  M.  Sc.  (Vict.) 
Dr.  Leo  Gabrici. 
Dr.  Francesca  Pirazzoli,  ■ 
Dr.  GiULio  Provenzal. 
Prof.  GiULio  Trinchieri. 


E   MiLLiCENT  Pool,  M.  A.  {Liverpool). 


Attilio  Riniehi  De'  Roccm. 


The  Bureau  assumes  no  responsibility   with   regard  to  the  opinions  and  the  results  of  experiments 
outlined  In  this  Review. 

The  Editor's  notes  are  marked  (Ed.), 


YEAR  IX — NUMBER  7                                                                                  ROftlE,   JUI,Y,    1918 
__ ^ __^' 

INTERNATIONAL  INSTITUTE  OF  AGRICULTURE 
BUREAU  OF  Agricui,turai.  Intewgence  and  PIvAnt  Diseases 

INTERNATIONAL  REVIEW  OF  THE  SCIENCE 
AND  PRACTICE  OF  AGRICULTURE 

MONTHLY  BULLETIN 
t  OF  AGRICULTURAL  INTELLIGENCE  AND  PLANT  DISEASES 


ABSTRACTS 


AGRICUIvTURAIv    INTEIvUGENCE 


GENERAL  INFORMATION. 
719  -  The  Chemical  Nature  of  the  Vitamines.   Isomerism  in  Natural  Antineuritic  rural 

Substances  (i).  — Williams,  Robert,  R.  and  Seidell,  Atherton  ( Bureau  of  Chemistry,  hygienb 

U,  S.  Dept.   oi  Agxicultmt^),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXVI,  No.  2, 
f       pp.  431-456,  5  Diagr.  +  i  Plate.  Baltimore,  Md.,  September,  1916. 

!  Recent  investigations  by  Wiu,iams  {Journal  of  Biological  Chemistry, 
Vol.  XXV,  p.  437, 1916)  demonstrated  a  dynamic  isomerism  in  the  hydroxy- 
{oyridines  which  has  a  most  profound  influence  upon  the  antineuritic  pro- 
perties of  these  substances.  Tliis  fact  suggested  that  a  similar  isomerism 
nay  exist  in  the  natural  "  vitamines  "  and  be  responsible  for  the  instability 
vliich  has  so  far  prevented  their  isolation.  With  this  conception  in  mind 
j:he  authors  directed  attention  to  the  natural  antineuritic  substances  of  j'-east 
md  obtained  results  which  strengthen  the  conjecture  that  an  isomerism 
,)lays  a  determinative  part  in  the  physiological  action  of  the  natural 
'  vitamines  "   not  less  striking  than  in  the  hydroxypyridines. 

A  great  obstacle  confronting  previous  investigators  of  "  vitamines  " 
iias  been  the  difficulty  of  securing  adequate  amounts  of  sufficiently  concen- 
rated  products  for  experimental  study.  Since  Seidei^l  [U.  S.  Pub.  Health 
"ieports,  Vol.  XXXI,  p.  364, 1916)  has  shown  that  the  antineuritic  substances 
j)f  autoly/ed  yeast  are  completely  adsorbed  and  retained  in  a  physiolo- 
gically active  condition  by  fuller's  earth,  the  authors  considered  that  this 
olid  combination  of  relatively  pure  "  vitaiuine  "  and  an  inert  inorganic 
ubstance,  would  offer  greater  advantages  for  this  study  than  any  product 
,'reviously  available.     There  is  practically  no  loss  of  active  "  vitamine  " 

(i)  As  regards  vitamines  and  their  importance  in  feeding,  see:  —  B.  1912, No.  1139; 
314,  No.  871  ;  1915,  No.  1239;  R.  1916,  Nos.  612  and  1254;  1917,  Nos.  163  and  260; 
J18,  Nos.  24,  62. 125 ,  182,  315,  3if>.  377,  501,  616,  657,  662  ;  782  and  784  of  this  R,-riew.  (Ed.) 
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ill  the  process  of "  activating  "  the  solid  and  the  small  amounts  of  other  sub- 
stances adsorbed  simultaneously  with  the  "  vitamine  "  do  not  appear  to  be 
of  noteworth}^  consequence. 

The  results  of  the  experiments  described  in  this  paper  were  the  fol- 
lowing:— -i>»   ...i*-x/iU'* 

The  physiological  properties  of  autolyzed  yeast  filtrate  were  not  ap- 
preciably altered  by  treatment  with  relatively  concentrated  caustic  alkali. 

In  the  case  of  fuller's  earth  "  activated  "  by  contact  with  autolyzed 
5^east  filtrate,  aqueous  alkali  modified  the  physiological  action  in  respect 
to  its  power  to  maintain  the  weight  of  pigeons  on  a  deficient  diet,  but  did 
not  sensibly  affect  its  antineuritic  function. 

By  alkaline  extraction  of  "  activated  "  fuller's  earth  a  crystalline 
antineuritic  substance  was  obtained,  the  physiological  action  of  which 
was  apparently  not  due  to  adhering  mother  liquor.  On  attempting  to  purify 
this  substance  further  by  re-crystallization,  its  antineirritic  properties  were 
lost  and  the  resulting  product  was  found  to  be  identical  with  adenine.  By 
suitable  treatment  of  the  resulting  adenine,  it  acquired  antineuritic  pro- 
perties, and  the  power  to  give  a  blue  color  with  the  Folin-Macallum  reagent. 
The  explanation  of  the  results  obtained  appears  to  be  that  an  isomer  of 
adenine  is  the  chemical  entity  responsible  for  the  characteristic  physiolo- 
gical properties  of  the  "  vitamine  "  under  investigation. 

Theoretical  Considerations  concerning  the  Chemical  Nature  of  "  Vita- 
mines".  —  Numerous  writers  have  held  the  view  that  the  "  vitamines  ", 
by  which  term  the  writers  mean  certain  constituents  of  untreated  food- 
stuffs, are  complex  compounds. 

Accordingly  various  investigators  have  submitted  products  to  auto- 
lysis with  mineral  acids  as  a  preliminary  to  chemical  investigation,  the 
object  of  such  treatment  being  to  reduce  the  complex  natural  compounds  into 
simpler  ones  which  possess  at  least  the  more  essential  physiological  charac- 
teristics of  the  parent  substances.  That  hydrolysis  with  mineral  acids 
does  effect  some  change  in  the  "  vitamines  "  is  definitel}^  proved  by  the  fact 
that  extract  of  rice  polishings,  after  hydrolysis,  has  a  distinctly  altered 
physiological  action,  being  much  more  efficacious  as  a  curative  agent  than 
the  original  extract.  .  It  is  only  reasonable  to  suppose  that  this  change  re- 
sults from  cleavage  of  the  original  molecules.  The  evidence  which  the  auth- 
ors have  obtained  regarding  the  effect  of  alkalis  on  "  activated  "  fuller's 
earth  suggests  that  the  alteration  of  physiological  properties  observable 
ill  this  case  is  possibly  due  to  a  different  type  of  cleavage.  (They  recognize 
tliat  this  change  in  properties  is  equally  well  accounted  for  by  other  assump- 
tions, such  as  that  of  the  existence  of  two  types  of  "  vitamines  "  only  one 
of  which  is  destroyed  by  alkali). 

Further,  they  have  given  evidence  that  "  vitamines  "  can  be  reduced 
to  still  simpler  compounds  which  are  physiologically  active.  Although 
the  antineuritic  properties  of  foodstuffs  and  of  crude  extracts  persist  through 
long  periods  of  storage,  it  has  been  the  experience  of  investigators  who 
have  attempted  to  isolate  the  "  vitamines  "  that  the  final  relatively  purified 
fractions  are  apparently  much  less  stable,  since  simple  re -crystallization  may 
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often  serve  to  destroj^  the  curative  property.  In  this  paper  it  is  shown  that 
certain  fractions  of  yeast  may  antoniaticall}^  lose  their  curative  property  when 
they  are  allowed  to  stand  a  few  daj^s  at  ordinar}"  temperature. 

These  facts  suggest  the  following  hypothesis  which  is  in  part  a  re-state- 
ment of  old  conceptions.  The  "  vitamines  "  contain  one  or  more  groups 
of  atoms  constituting  nuclei  in  which  the  physiological  properties  are  resi- 
dent. In  a  free  state  these  nuclei  pos.sess  the  "  vitamine  "  activity  and  under 
ordinary  conditions  are  spontaneously  transformed  into  isomers  which  do 
not  possess  antineuritic  power.  The  complementary  substances  or  sub- 
stituent  groups  with  which  these  nuclei  are  more  or  less  firmly  combined  in 
nature  exert  a  stabilizing  and  perhaps  otherwise  favourable  influence  on  the 
curative  nucleus  but  do  not  in  themselves  possess  the  "  vitamine  "  type  of 
physiological  potency.  Accordingly  it  is  believed  that  while  partial  cleav- 
age of  "  vitamines  "  may  result  only  in  a  modification  of  their  physiological 
properties,  by  certain  means  disruption  may  go  so  far  as  to  effect  a  com- 
plete separation  of  "  nucleus  "  and  "  stabilizer  ",  S-ud  if  it  does  so  will  be 
followed  by  loss  of  curative  power  due  to  isomerization.  The  basis  for 
the  assumption  that  an  isomerization  constitutes  the  final  and  ph5''sio]ogi- 
cally  most  significant  step  in  the  inactivation  of  a  "  vitamine  "  is  fo^md 
in  studies  of  synthetic  antineuritic  products.  This  assumption  is  support- 
ed by  evidence,  presented  in  this  paper,  of  the  existence  of  such  an 
isomerism  in  the  crystalline  substance. 

If  the  above  hypothesis  concernir.g  "vitamines  "  is  fundamentally 
sound  there  are  two  possible  successful  issues  of  a  study  of  the  alkaline  ex- 
tract of  activated  fuller's  earth ;  first  to  crystallize  a  free  or  combined  cura- 
tive nucleus  before  it  has  opportunity  to  isomerize  into  a  non-curative  sub- 
stance ;  or,  second,  to  isolate  this  nucleus  in  an  inactive  form  and  convert 
it  into  the  active  isomer,  thus  proving  that  it  is  related  to  the  original  anti- 
neuritic substance.  Experiments  described  in  the  paper  analysed  show 
a,  measure  of  success  has  been  attained  in  both  of  these  directions. 

720  -  Experimental  Studies  on  the  Food  Value  of  Bran,  in  France  (1).— IvApicque,  ]^ 

and  ChauSSIN,  J.,  ill  Complas  rendus  des  Seances  dc  la  Societi  do  Bio]oi:,ie,  VoX.  I,XXXI, 
No.  7,  pp.  3i9-3::3.  Paris,  Api'il  13,  ii)i8. 

The  present  percentage  of  flour  extraction  in  France  is  between  82  and 
83  %  ;  if  85  %  extraction  were  again  adopted  would  the  2  or  3  %  of  extra 
flour  obtained  be  only  an  inert  mass,  or,  given  that  this  addition  increases 
the  amount  of  food  substance,  would  the  benefit  in  food  material  be  lost 
by  the  increased  work  of  the  intestines  ? 

The  authors  previously  studied  experimentally  on  man  the  food  value 
of  wheat  flour  containing  slightly  more  husk  than  white  flour  and  found 
no  difference  in  their  food  values  (2).  They  again  studied  this  question 
in  the  following  form  which  seemed  to  them  more  conclusive  : —  the  sub- 
ject was  placed  on  a  strict  maintenance  diet,  the  greater  part  of  which  was 
composed  of  flour  containing  the  debatable  product,  which  was  removed 


(i)  vSse  R.  1918,  January,  No.  3  ;  rcbniar.v,  No.  sir.  ;  March,  No.  34  |  ;  .\\rA\,  No.  379.  — 
(2)  Sec  R.  April  1918,  No.  379.       [Ed.) 
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later  on ;   if   the  product  is   really   useless   maintenance   will  still  con- 
tinue. 

The  subject  chosen  was  a  dog,  and  it  was  found  that  when  the  bran  was 
withdrawn  from  the  ration  gradual  starvation  occun-ed.  Consequently 
bran  (including  the  products  of  commercial  milling  which  are  discarded  in 
an  80  %  extraction  but  included  in  a  90  %  flour)  is  decidedly  nutritious 
for  a  carnivorous  animal  like  the  dog  and  obviously  much  more  so  for  man. 

721  -  Diterminationof  the  Indigestible  Residue  in  vitro  by  the  Action  of  Pancreatin 
on  Wheat  or  its  Milling  or  Baking  Products. —  Devillers,!,.,  in  Comptfsrendus  des 

Seances  dc  I' Academie  des  Sciences,  Vol.  CIyXVI,  No.  17,  pp.  700-702 .  Paris,  April  29,  1918 . 

Investigations  into  the  utilisation  of  wheat  as  a  food  have  shown  the 
inaccuracy  of  the  proportion  of  wheat  believed  to  escape  assimilation  in  man. 

As  chemical  methods  attack  wheat  by  too  diverse  actions,  by  forces 
having  an  action  different  to  that  of  the  digestive  juices,  and  physiological 
methods  were  impracticable  because  of  their  slowness,  artificial  digestion 
was  resorted  to.  The  author  describes  his  method  of  digestion  by  Defresne's 
pancreatin  in  the  presence  of  sodium  borate,  crystallised  calcium  chloride, 
hydrochloric  acid  and  distilled  water. 

The  residue  undigested  by  the  pancreatin  reduced  to  100  parts  of  pro- 
duct dried  at  105-1100  was  8.26  to  12.86  for  the  wheats  tested,  35.22  for 
the  bran  (sharj^s),  4.87  to  8.17  for  the  flours  analysed,  and  7.53  to  8.24  for 
the  bread. 

722  -  Pliymata  noualhieri,  a  Hemipterous  Enemy  of  Musca  domestica  in 

Mexico.  —  DE  LA  Barreda,  Iy.,iu  La  Revista  agricola,  Organo  oficial  dc  la  Direccidn  de 

Agricultura,  Secrelarla  de  Fomento,  Mexico,  Vol.  i,  No.  7,  pp.  282-284  -{-  i  Fig.  Mexico, 
December  i,   IQ17. 

At  the  Agricultural  Station  of  Oaxaca  (Mexico)  the  author  observed 
that  a  branch  of  "  lila  "  {Melia  scmpervirens)  infested  with  larvae  o^ 
Phymata  noualhieri  was  soon  covered  with  muuerous  dead  flies.  He  bred 
the  hemipteron,  which  hunted  flies  energically.  It  is  also  possible  that  it 
kills  them  by  some  poisonous  secretion. 

AGRICULTURAL      723  -  A  Fifst  Yeaf  Coursa  in  Home  Economics  for  Southern  Agricultural  Schools  in 

}:duc.\tion  the  United  States. —  ST.-^NLEy,  I,.,  in  U .  S.  Department  of  Agriculture  Bulhi.in  No.  540 

pp.  1-58,  Washington,  D.  C,  July  27,  1917. 

This  bulletin  outlines  a  course  of  study  in  home  economics  for  southern 
high  schools  of  the  United  State. 

It  emjDhasizes  the  connection  between  such  instruction  and  actual  home 
experience  and  the  danger  arising  from  formal  methods  of  presentation.  It 
calls  attention  to  underlying  general  principles  and  applies  them  in  a  typical 
course  of  study,  which,  while  based  on  southern  conditions  is  applicable  in 
other  communities. 

The  principles  involved  in  the  160  lessons  set  forth  in  this  publication 
are  fundamental ;  however,  to  secure  the  best  results  with  this  work,  teach- 
ers should  make  a  special  effort  to  adapt  the  lessons  to  the  conditions 
found  in  the  homes  of  the  pupils. 

A  complete  course  in  home  economics,  as  outlined  by  the  American 

[7  30-133] 


AGRICULTURAL  EDUCATION  —  EXPERIMENTAL  WORK 


781 


Home  Economics  Association  of  Baltimore  would  include  the  following  sub- 
jects :  — 

i)  Food:  {a)  Selection  (home-grown  and  purchased  food),  [h)  Prepara- 
tion, (c)  Planning  and  serving  of  meals.  2)  Shelter:  [a)  House  sanitation. 
{b)  Planning  of  house,  [c]  Decoration  and  furnishing  of  the  house,  [d)  Care 
of  the  house.  3)  Clothing :  [a)  Selection,  [h)  Making,  (c)  Keeping  in  repair. 
{d)  Ivaundry  work.  4)  Care  and  training  of  children,  [a)  Care  of  a  baby. 
^  (6)  Problems  of  a  young  child,  (c)  Amusements  for  children.  5)  Hygiene 
and  sanitation  :   [a)  Definition  of  health,  [h)  Definition  and  classification 

•  of  diseases,  (c)  Means  of  preserving  health.  6)    Home  care  of  the   sick.    7) 
■Household   management,    including  systemization   of   houseiwrk,    expenses, 

accounts.  8)  Training  for  the  enjoyment  of  leisure  time.. 

Outline  of  lessons.  —  Tlie  following  order  has  been  used  for  each.  f)f  tlie 
'  160  lessons  outlined  in  this  bulletin  :  i)  The  subject,  stated  as  a  "  Problem'  '. 
'2)  The  chief  ideas,  listed  as  Points  to  be  brought  out.  3)  The  references, 
■'which  have  been  confined  to  material  available  in  bulletins  of  the  U.   S. 

■  Department  of  Agriculture  and  of  the  various  vState  colleges  and  experi- 
ment stations.  4)  Under  "  Correlation  "  are  suggested  wa^^s  in  which 
other  courses  may  make  use  of  home-economics  subject  matter. 

724  -  Experimental  Projects  of  the  Division  of  Pomology  of  the  University  of  Cali- 
fornia.—  'Howard, W  .l,.,ivLth&  Monthly  Bulletin  of  the  California  State  Commission  of 
Horticulture  (Proceedings  of  the  50th  State  Fruit  Growers'  Convention),  VoL  VII,  Nos.  i 
and  2,  pp.  62-64.  Sacramento,  California,  January- February,  1918. 

The  total  number  of  official  experimental  projects,  in  the  Division  of 

■  Pomology  of  the  University  of  California,  amounted  in  the  autumn 
of  1917  to  24.  Not  all  are  located  at  Da \ds;  4  are  at  Berkele3^  and  parts 
of  others  are  out  in  the  state,  namely  near  Gilroy,  Rucker,  San  Jose,  Vaca- 
ville,  Watsonville  and  Hayward. 

There  are  now  on  the  experimental  farm  55  acres  of  fruits  used  for  ex- 
perimentation and  instruction.  Experimental  investigations  cover  pruning 
studies  with  young  and  old  apricot  trees,  different  methods  of  pruning 
bearing  prune  trees,  pruning  young  and  bearing  peach  trees,  pruning  of  old 

■  and  young  apple  and  pear  trees,  training  and  shaping  young  apricot, 
cherr}^  plum,  prune,  peach  and  pear  trees.  Exj^eriments  in  the  summer 
pruning  of  both  young  and  old  trees  are  also  in  course. 

Pollination  studies  include  cherries,  almonds,  prunes,  plum.s  and  pears. 

The  almond  project  consists  of  experiments  at  Davis  and  systematic 
observations  over  the  whole  state.  A  series  of  orchard  soils  investigations 
is  also  in  progress.  One  part  of  this  investigation  consists  of  a  tillage  and 
cultivation  experiment.  Another  part  has  to  do  with  the  improvement  of 
orchard  soils  by  means  of  mulching  with  straw  and  manure  instead  of  cul- 

•  tivation,  the  tillage  experiments  being  carried  on  at  Davis  while  the  mulch- 
ing work  is  located  both  at  Davis  and  in  several  orchards  near  Rucker  and 
Gilroy. 

An  experiment  in  orchard  irrigation  is  being  carried  on  at  Davis  in  co- 
operation with  the  irrigation  division  of  the  University.     Peaches  are  be- 
"ing  studied  'first ;  later  other  fruits  will  be  added.     One  of  the  larger  long- 
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time  experiments  is  being  carried  on  at  Davis  to  determine  the  best  or  most 
profitable  distance  apart  for  planting  apricots,  cherries,  peaches,  pears," 
plums  and  prunes.     The  yield  record  of  the  orchard  covering  a  period  of  15 
or  20  years  or  longer  will  determine  the  best  or  most  profitable  planting 
distances. 

The  cold  storage  studies  with  deciduous  fruits  are  being  carried  on  at 
Berkeley.  These  include  the  keeping  qualities  of  grapes  held  at  different 
cold  storage  temperatures,  keeping  qualities  of  pears  in  cold  storage,  and 
the  keeping  qualities  of  apples  in  cold  storage  as  affected  by  the  health 
and  vigour  of  the  trees  and  also  by  the  stage  of  ripeness  at  harvesting  time. 
The  new  Agriculture  Building,  Hilgard  Hall,  at  Berkeley,  has  the  best 
experimental  cold  storage  plant  in  the  United  State. 

Six  new  projects  deal  with  fruit  drying  problems.  These  include  a 
survey  of  the  fruit  drying  industr}M)f  the  state;  variety  tests  of  fruits  for 
drying  purposes  ;  standardization  of  fruit  drying  met.hods,  equipment  foi 
drying,  effects  of  fini -filing  in  the  shade  by  stacking  the  trays,  and  effects  of  | 
sulphuring  on  fruit  tissue  and  its  possible  relation  to  palatability  of  product. 
Extensive  data  along  these  lines  were  collected  during  the  last  season. 

At  Davis  extensive  studies  of  fruit  bud  development  are  in  course. 

Special  studies  ax'e  being  made  with  walnuts,  pecans,  chestnuts,  filberts] 
and  pistachio  nuts. 

Variety  tests  of  all  kind  of  fruits  are  being  made.     The  best  collections] 
of  varieties  are  :  peach  85,  apricot  40  ;  cherry  40  ;  almond  30  ;  pear  30. 

Under  miscellaneous  experiments  might  be  mentioned  workin  spray-j 
ing;  various  tests  with  small  fruits,  including  both  bush  fruits  and  straw-] 
berries  ;  individual   trees  performance  records ;   a  collection   of  pheno- 
logical  data  with  all  fruits  ;  trials  with  tree  was.hes  against  borers  and| 
rabbits,  washes  for  protecting  pruning  wounds,  etc. 

The  division  keeps  an  individual  record  in  map  form  and  card  index] 
form  for  every  fruit  tree  that  is  growing  in  the  University  Farm  orchards. 
The  orchards  are  being  conducted  both  for  experimental  and  instruction! 
purposes. 

CROPS   AND  CULTIVATION. 
AGRicDtTURAL      7^5  "  Agricultuial  Meteorology  in  New  Castile,  Spain.— Quintanii.la,  g.,  in  the  Boietir 

METEOROLOGY  do  Agi'iciUtura  Tecnica  y  Econ6mica,Yeax  X,  No.  no, pp.  115- 132. Madrid,  February,  1918.! 

The  average  yield  per  acre  of  cereals  in  New  Castile  is  : —  wheat," 
5.80  cwt.,  barley,  10.74  cwt.,  oats,  6.29  cwt.,  and  rye,  6.03  cwt.  The  figures 
for  the  province  of  Cuenca  alone  are  : —  wheat,  4.93  cwt.,  barley  9.66  cwt.,. 
oats  and  rye,  4.38  cwt.  U 

The  ignorance  of  the  farmers,  the  absence  of  modern  machinery  andi' 
chemical  fertilisers  are  not  sufficient  to  explain  these  remarkably  poor; 
crops.  The  primary  cause  is  to  be  found  in  the  unfavourable  climatic 
conditions.  Spanish  emigrants,  especially  Castilians,  in  a  more  favourable 
climate,  with  the  ^m.e  labour,  tools,  and  methods  produce  at  least  double 
the  quantity  of  wheat  as  in  their  own  country.     Agricultural  meteorology, 
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the  importance  of  which  is  recognised  throughout  the  world,  assumes  an 
especially  urgent  character  in  vSpain. 

The  following  data  are  available  on  the  weather  conditions  of  New 
Castile  :—  '  ' ' 

Temperature.    —    Fundamental     characteristics :—  short     growing 

Season  and  considerable  annual  variations  in   temperature.     The  author 

calls  "  persistent  "  frosts  those  which  occur  regularly  each  year,  "  rare  " 

■  those  which  occur  less  frequently,  ?.  e.,    one  in  every  two,   three,  or  four 

'years  on    the  average. 

In  the  provirxe  of  Guadalajara  "  persistent  "frosts  occur  fromNovem- 

'ber  to  April,  "  rare  "  frosts  occur  in  October  and  May.     In  the  province  of 

'Cuenca  "  persistent  "  frosts  continue  from  November  to  May  and  "   rare  " 

'bnes  occur  in  October  and  June.     Only  the  nronths   of  July,   August  and 

vSeptember  are  consistently  free    from  frost.     In  the    province  of  Madrid 

' "  persi-stent "  frosts  occur  from  November  to  April,  and.  more  rarely,  occur 

also  in   October   and    May.     At   Toledo   the  duration    of  frosts    is    from 

November  to  March,   and  the  season  consistent^^   frost-free   includes  the 

months  of  May,  June,  July,  August  and  September. 

The  short  frost-free  season  {the  conditions  in  the  province  of  Cuenca 
are  very  similar  to  those  of  northern  vSweden)  suffers  seriously  from  drought, 
marked  annual  variations,  and  frequent  very  high  temperatures.  The  maxi- 
mum and  minimum  temperatures  for  the  last  5  years  are  : —  Madrid  +40.50 
and  — 140  C.  ;  Cuenca  +38.50  and  — 12.5°  C. ;  Toledo  +  40. 40  and— 6.5"; 
Guadalajara  +39. 6^  and  — 13". 

Rainfall.  —  Madrid,  417  mm. ;  Cuenca,  477  mm  ;  Toledo,  361  mm. ; 
Guadalajara,  410  mm.  This  would  be  a  sufficient  amount  of  rain  if  it  were 
evenly  distributed,  and  would  ensure  a  good  cereal  harvest.  The  distribu- 
tion of  the  rain  does  not,  however,  always  correspond  to  the  requirements 
of  the  crops,  and  frequently  the  lack  of  water  at  the  critical  period  (earing 
for  cereals)  contributes  not  a  little  to  a  low  yield.  '  The  weather  conditions 
most  unfavourable  to  crops  in  vSpain  are,  therefore,  frost  and  drought. 
In  order  to  control  these  factors  it  is  above  all  necessary  to  know  exactly 
their  distribution  and  frequency  so  as  to  choose  the  most  suitable  varieties, 
determine  the  periods  for  ploughing,  etc.  The  attention  of  the  Minister  of 
Agriculture,  of  the  Society  of  Spanish  Agriculturists  and  of  all  agricultural 
societies,  is  drawn  to  the  interest  presented  by  this  subject  and  the 
formation  of  a  service  with  a  technical  staff  and  equipment,  fitted  to  deal 
with  the  problems  so  closely  touching  Spanish  agriculture  is  demanded. 
Methods  of  dealing  with  the  climatic  and  agro-geological  conditions  of  the 
Peninsula  are  also  suggested. 

Choice  of  resistant  types.  —  By  selection  and  hybridization  there 
have  been  obtained  in  Sweden,  Canada,  the  United  States,  etc.,  t^^pes  of 
wheat,  barley  and  oats  particularly  resistant  to  low  temperatures.  Acclima- 
tization experiments  in  Spain  with  Russian  and  American  varieties  have 
given  almost  entirely  negative  results.  In  Spain,  as  elsewhere,  it  would 
probably  be  wiser  to  use  local  varieties,  apply  pure  strain  selection  first  and 
'eventually  improve  them  by  hybridization  and  selection.     Among  the  nat- 
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ive   varieties  are  some  six-rowed  barleys  \vhich  have  given  results  superior 
to  those  obtained  with  foreign  varieties  in  all  comparative  cultural  tests. 

Period  for  sowing.  —  Taking  as  a  basis  observations  made  at  Alcala 
Henares  the  author,  though  on  the  whole  in  favour  of  early  sowing,  finds 
it  impossible  to  give  a  fixed  date  on  account  of  the  unsettled  weather  condi- 
tions. In  some  years  the  piaximum  temperature  (40°  C.  in  the  shade)  occurs 
during  the  second  fortnight  in  June  ;  in  this  case  sowing  should  be  done  as 
soon  as  possible  so  that  the  wheat  may  ripen  before  the  great  heat.  In  other 
years  wheat,  if  sown  early,  regularly  suffers  from  frost,  which  attacks,  the  i 
young  plants  even  at  a  very  advanced  stage  of  grovel:!!. 

Choice  of  soil  and  cuetural,  methods.  —  Thorough  weeding,  surface 
cultivation,  the  use  of  chemical  fertilisers  which  increase  the  concentration 
of  the  soil  solution,  are  all  efficient  methods  of  controlling  drought,  btit  in 
any  case  it  is  essential  that  the  arable  layer  should  have  a  certain  depth  be- 
low which  a  good  harvest  cannot  be  obtained  even  if  the  best  methods  are 
adopted. 

The  author  lays  stress  on  the  necessity  of  such  examinations  of  the 
soil  which  \\dll  immediately  give  the  data  by  which  it  is  possible  to  calcul- 
ate approximately  the  probability  of  growing  siiccessfuUy  any  crop  in  a 
country  with  so  unfavourable  a  climate. 

726  -  Orchard  Heating  Against  Frost  in  Utah,  U.  S.  A.  — -  wkst,  f.  E.fuvi  Edi.efskn, 

N.  ^t.,in  Utah  Agriculliii'al  College  Experiment  Station,  Bulletin   No.    161,    pp.    1-47  + 
2  Figs.  Eogan,  Utah,  Octol>er,  1917- 

In  the  States  of  Florida,  Ohio,  Washington,  Colorado,  and  California  and 
Oregon  in  particular,  the  protection  of  orchard  trees  against  frost  by*  heat- 
ing with  heavy  oil  has  been  adopted  on  a  large  scale  with  distinctly  positive 
results.  In  Utah,  every  three  years  o.ut  often  the  fruit  crop  is  reduced  by 
spring  frosts,  so  that  the  question  of  protection  by  lieating  should  not  bs 
neglected,  but  it  must  first  be  shown  whether  it  would  prove  economically 
practical.  To  decide  this  it  is  necessary  to  determine  for  each  species  of 
fruit  tree :—  i)  the  average  number  of  times  the  fires  nmst  be  lit  and  the  ex- 
pense entailed  ;  2)  the  amount  and  price  of  the  fruit  thus  saved.  The  study 
made  on  this  subject  by  the  author  from  data  supplied  by  five  of  the  most 
important  fruit  centres  (Utah,  Box  Elder,  Salt  Lake  City,  Weber,  and  Cache) 
leads  to  a  negative  conclusion  as  is  shown  by  the  results  given  below. 

Number  of  times  the  fires  should  be  lit.  — •  The  critical  period  for  | 
fruit  trees  with  respect  to  frost  coincides  with  the  interval  between  the  be-  i 
ginning  of  flowering  and  setting.  Table  I  gives  the  figures  concerning  j 
apple,  apricot,  cherry  and  peach  trees  collected  by  the  Agricultural  Sta- 1 
tions  of  Provo  (Utah),  Corinne  (Box  Elder),  Salt  Lake  City,  Ogden  (Weber),  j 
and  lyOgan  'Cache).  Table  II  show.s  the  number  of  times  which,  according 
to  the  author,  it  would  have  been  necessary  to  Hght  the  fires.  In  the  C3se'  | 
of  the  peach  trees  they  should  be  lit  an  average  of  three  times  a  year. 

Expenditure  and  profit.  —  For  the  peach  tree,  taking  as  a  basis  the 
calculations  drawn  up  with  the  greatest  care,  the  total  annual  expenditure 
is  S  50 -.50  per  acre.     The  average  yield  is  400  bushels  per  acre,  and  the  loss 
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due  to  frost  about  80  bushels  {20  %)  to  a  net  value  of  $  28  (the  average  price 
of  peaches  on  the  Utah  market  is  abovit  1 0.55  a  bushel) . 

The  ligures  would  be  slightly  better  for  apple  but  it  must  be  remembered 
that  in  this  case  too,  the  number  of  heatings  proposed  by  the  author  repre- 
sents a  mininuim  which  would  always  be  much  exceeded  in  reality  as  a  pre- 
caution, as. is  proved  in  all  orchards  fitted  up  with  the  necessar)'  apparatus. 

This  study  shows  that  the  advisability  of  heating  and  fumigating 
Utah  orchards  at  the  present  price  of  fruit  and  fuel  is  doubtful,  for  the  bene- 
fit obtained  would  hardly  cover  or  justify  the  expense,  even  under  the  most 
favourable  conditions  of  good  weather  forecasting  and  capable  staff. 

.Table  I.  —  Duraiion  of  the  inteyvcil  between  the  hegirming  of  flowering 

and  setting  {average  1900-1916). 


Station 


Apricot 


Peach 


Cherry 


Apple. 


Provo,  Utah  ^  .    ■ 
Corinue,  Bos  Elder 
Salt  Lake  City  .   . 
Ogdeo,  Weber  .    . 
Logan,    Cache.    .    .    , 


Apr.   I- Apr.  30    :  —  Apr.  I4-Mayi5 

I  Apr.  I- Apr.  15:   A.pr.  C-Apr.  20     .'\pr.io-Apr.  .30  Apr.  30-Maj' 18 
f  —  I    Apr.   14  Apr.  30  '  —  Apr.  25-May  1 6 

—  I  March8-March3i  ;  - —  !.\pr.  3- Apr.  19 

—  :   Apr,  21 -May    5   1  —  jALiy  7-May  18 


Table  II.  —  Minimnm  number  of  times  for  lighting-  the  fires  each  year 

(auerage). 


r.         ff   rtl.        I- 


P  ro  vo 


Coriunc 


Peac'.i 5.7  2.2 

Apple 2.9  0.5 

Apricot  ........  —  3.2 

Cherry ;  —  1.5 


Salt  Lake 
City 


Ogdeu 


I     Average 
l,0!{an  lor  the 

5   localities 


2.2 
I.O 


5-0 

03 


0-5 
0.2 


3.1 
1.0 
3.2 
I.S 


727  -  Soil  Acidity  and  the  Hydrolytic  Ratio  in  Soils.  —  Spurway,  c.  ii.  (Assistant  Pro- 
fessor of  Soil  Physics,  Michigan  AjrricnUiiral  College),  in  the  Journal  of  AgricuHurol 
Research,  Vol.  XI,  No.  12,  pp.  659-672  -|-  Bibliograph}'  of  9  Publications.  Washington, 
December  17,  1917. 

Recent  studies  (i)  have  shown  a  certain  relationship  between  the  acid- 
ity of  a  soil,  as  shown  by  a  litmus  or  phenolphthalein  indicator,  and  its 
content  in  aluminium  and  iron  compounds.  The  author's  investigations 
into  glacial  soils  showed  a  connection  between  the  aluminium  and  iron  salt 
content  of  the  soils  and  their  reaction  to  the  above-mentioned  indicators. 
In  determining  for  29  soils  the  percentage  of  calcium,  iron,  aluminium  and 
silica  soluble  in  N/5  hydrochloric  acid  a  definite  relationship  was  found  be- 
tween the  ratio  of  calcium  to  iron  or  aluminium  soluble  in  N.'5  hydrochloric 

(i)  See  B.,  i9i.|,X(>.  980  ;  /^.  1916,  Nos.  727  and  1163.  {Ed.) 
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acid  and  the  soil  reaction.     All  soils  with  a  ratio 


ferric  oxide  +  aluminium 


exceeding are  acid  and  those  in  which  this  ratio  is  lower  are  alkaline. 

There  is,  therefore,  reason  to  believe  that  the  reaction  of  the  soils  studied 
depends  chiefly  on  the  hydrolytic  ratio  between  the  hydrolysing  compounds 
of  alkali  soils  and  those  of  iron  and  aluminium. 

It  is  thus  possible  to  determine  the  amount  of  lime  required  to  neu- 
tralize acid  soils  by  estimating  the  amount  required  to  bring,  thes  oluble 

,   .  ,  .  lime  I  . 

calcium   content  to  the   ratio    - — -. — ; — ; — — — .     Amounts 

ferric   oxide  +  alumimiim  i .  3 

calculated  by  this  process  are  very  near  to  those  determined  by  an  indirect 
titration  method  proposed  by  the  author,  so  that  the  two  methods  corro- 
borate each  other.  The  new  process  consists  in  treating  increasing  quanti- 
ties of  soil  with  an  invariable  quantity  of  titrated  lime  water  and  determin- 
ing the  reaction  of  the  solutions  with  phenolphthalein  and  their  electrical 
resistance.  The  amount  of  lime  required  to  neutralize  an  acid  soil  is  inde- 
pendent of  its  concentration,  thus  proving  neutralization  to  result  from  a 
chemical  reaction.  Nevertheless  soil  still  absorbs  lime  after  neutralization, 
but  by  physical  means.  It  is,  however,  possible  that  a  mass  action  may  cause 
chemical  reactions  in  the  presence  of  an  excess  of  lime. 

728  -  Salts  Injurious  to  Vegetation  and  their  Relationship  to  the  Irrigation  of  Arid  and 
Semi-arid  Regions.  —  Perkins,  a.  J.  (Director  of  Agiiculture),ih  Department  of  Agncul- 
turcof  Soiilh  Australia,  Bullclin  Nc.  103,  pp.  24.  Adckiide,  1016. 

Present  Australian  irrigation  areas,  and  in  particular  those  situated  on 
the  banks  of  the  Murray,  are  under  the  influence  of  arid  conditions  of  clim- 
ate. Land  so  situated  will  become  exceedingly  productive  when  brought 
under  cultivation  and  irrigated .  Rxperience  throughout  the  world,  however, 
teaches  that  all  such  land,  when  brought  under  t.he  influence  of  irrigation, 
is  liable  to  become  salt-impregnated  to  the  extent  of  barrenness.  At  times, 
when  first  handled,  such  land  shows  no  apparent  signs  of  the  i:)resence  ot 
salt ;  salt,  however,  is  present,  but  distributed  evenh^  and  invisibly  through 
t.h'e  depth  of  several  feet  of  soil.  A  few  seasons  subsequent  to  the  applica- 
tion of  irrigation,  salt  may  become  apparent  either  uniformly  throughout 
a  block,  or  in  scattered  patches  which  gradualh^  increase  in  area.  This  salt 
has  risen  to  the  surface  through  surface  evaporation;  and,  knowing'this,  it 
is  the  business  of  irrigators  to  do  everything  in  their  power  to  hinder  tlie 
action  of  surface  evaporation  and  hold  in  check  the  rise  of  salt. 

Towards  this  end  the  tillage  of  irrigated  areas,  when  given  in  the  way 
of  initial  preparation  of  the  soil,  must  be  deep  and  thorough,  infinitel)'  more 
so  than  is  the  case  in  the  average  routine  of  farming.  In  addition  to  this 
it  is  essential  to  keep  the  surface  soil  well  screened  from  the  direct  ra3's  of 
the  sun  during  the  summer  months  and  where  circumstances  do  not  per-  , 
mit  of  this  the  mobster  laj'eis  of  the  subsoil  must  be  kept  well-prottcted  by  a 
deeplayerof  soil  mulch.  Nor  should  this  be  forgotten  in  autumn,  when  ! 
irrigation  areas  are  bare,  in  the  interval  that  lies  between  the  removal  of 
the  summer  crop  and  the  seeding  of  the  winter  crop. 
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Over-irrigation,  leaky  water  channels,  shallow  drainage  channels,  and 
the  slow  removal  of  salt-im])rcgnated  drainage  waters  must  be  avoided. 

Irrigation  wateres  that  are  nnduly  charged  with  soluble  salts  must  be 

avoided.     Irrigation  water  showing  20  grains  of  soluble?  salts  to  the  gallon. 

and  used  on  the  3  acre  feet  basis,  will  add  to  the  soil  annually  more  than  one 

.  ton  of  soluble  salts  to  the  acr-: ;  40  grains  to  the  gallon  nearly  2  V2  tons  to 

the  acre  and  so  on.     A  portion  of  these  salts  will  no  doubt  be  taken  up  by 

i:the  plants  ;  another  portion,  however,  will  go  towards  swelhng  the  existing 

.'Stocks  of  injurious  salts  originally  present  in  the  soil. 

If,  in  spite  of  these  precautions,  it  is  impossible  to  prevent  the  ultimate 
rise  of  salt,  or  again,  if  from  the  outset  the  land  is  evidently  over-charged 
with  surface  salts,  special  steps  towards  the  removal  of  the  salts  must  be 
taken.  Whatever  steps  may  eventually  be  decided  upon,  none  are  likely 
to  prove  effective  unless  adequate  provision  is  made  for  the  systematic 
removal  of  drainage  waters.  Naturally,  pijDe  drainage  should  be  avoided 
if  possible.  Ultimately,  however,  in  many  cases  it  will  be  necessary  to 
determine  whether  the  cost  of  establisliing  an  adequate  system  of  pipe 
drains  is  not  amply  set  off  by  the  extremely  high  productivity  of  land  so 
treated  and  irrigated  under  arid  conditions  of  climate. 

If  the  land  shows  o.i  per  cent  of  sodium  carbonate  if  should  be  treated 
with  gypsum  prior  to  leaching  operations.  This,  however,  is  a  contingenc}^ 
rare  in  local  experience  ;  under  Australian  conditions  the  flood  waters  pass 
through  the  soil,  dissolve  the  soluble  salts,  and  convey  them  without 
hindrance  through  the  drain  pipes  into  the  country  drainage. 

The  profits  resulting  from  properly  conducted  irrigation  operations 
under  Australian  conditions  of  climate  are  enormous  ;  the  indirect  ad- 
vantages to  the  State  as  a  whole  are  equally  great.  If,  however,  Austra- 
'  lian  irrigators  are  not  prepared  to  take  into  account  this  important  salt 
'  que.stion,  and  to  guard  themselves  adequately  against  it,  all  the  expenditure 
of  time  and  capital  will  in  the  end  prove  vain,  and  the  irrigation  areas  will 
revert  to  the  condition  of  those  of  Mesopotamia. 

729  -  The  Effect  of  Certain  Factors  on  the  Carbon  Dioxide  Content  of  Soil  Air. — 

BiZZELL,  J..\.aiid  I.YON,  T.  I,.  (Coutribuliou  from  the  lyaboratoiy  of  vSoil  Technology, 
College  of  AgiiculUire,  Cornell  University,  Ithaca,  N.  Y.),  in  the  Journal  of  the  American 
Society  of  Ai^ronomy,  Vol.  X,  Xo.  3,  pp.  y7-ii:3  +  9  Figs.    Washington,  March,  1918. 
Some  higher  plants  are  said  to  influence  certain  bacterial  proces.ses  in 
the  soil,  such  as  stimulating  nitrate  formation  during  the  most  active  per- 
iod of  their   growth.     Later,  however,  they  have  a  depressing  effect,  and, 
.since  the  conditions  which  favour  the^formation  of  carbon  dioxide  in  soils 
are  similar  to  those  favouring  nitrification,  these  two  processes  maybe  sup- 
posed to  be  parallel  to  each  other.    This  is  the  opinion  of  many  workers  (i) . 
All    determinations    hitherto    made,    however,    lack    uniformity   on 
'   account  of  the  different  conditions  under  which  they  were  carried  out  and 
I  the  various  methods  employed.     The  author,  therefore,  undertook  a  series 
■  of  experiments  in  large  lysimeter  tanks,  which  received  no  other  moisture 


(i)  See  R.  1917,  No.  795.  [Ed.) 
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that  from  rain.  The  samples  of  air  were  removed  from  their  drainage  tubes. 
Some  of  the  tanks  were  filled  with  clay  loam,  others  with  silt  loam. 

In  clay  loam  oat  crops  produced  great  fluctuations  in  the  carbon  di- 
oxide content  of  the  soil  air.  The  greatest  apparent  production  was  at  the 
flowering  period.  This  was  followed  by  a  marked  decrease  of  COj  which  ap- 
peared to  be  due  to  the  depressing  effect  of  the  crop  on  the  production 
of  CO2  by  bacterial  action. 

In  silt  loam  the  crop  appareuth' produced  little  effect  on  the  formation 
of  carbon  dioxide,  whereas  the  addition  of  lime  caused  a  increase  in  the  COj 
content  of  the  air  of  both  cropped  and  uncropped  tanks,  through  in  clay 
loam  liming  produced  no  such  effect. 

In  silt  loam  burnt  lime  caused  a  larger  production  of  COg  than  the 
chemically  equivalent  quantity  of  ground  lime. 

The  results  do  not  make  clear  whether  the  increased  COj  production 
caused  by  burnt  lime  is  due  to  a  stimulation  of  bacterial  actiAity  or 
stimulation  of  the  crop. 

730  -  The  Relation  of  Weed  Growth  to  Nitric  Nitrogen  Accumulation  in  the  Soil.  — 

C.:U.L,  L.  E.,  and  >Si^vell.  M.  C,  in  the  Journal  of  the  American  Society  of  Agronomy, 
VoLX.Xo.  I,  pp.  35-44  +  7  Tables  -\-  Bibliograpliy  of  19  Publications.  Washington. 
January,    1918. 

The  favourable  effect  of  tillage  upon  nitrification  is  generally  attri- 
buted to  the  incorporation  cf  organic  matter,  the  distribution  of  bacterial  i 
flora,  aeration,  and  moisture.  The  authors  attempt  to  prove  that  too  much 
importance  has  been  attached  to  these  factors  and  that  the  good  effect- 
of  tillage  are  due  above  all  to  the  destruction  of  weeds  which  might  absorb 
the  nitrates. 

After  reviewing  the  publications  on  this  subject  (wliich  show  that  nitri- 
fication is  not  evssentially  increased  by  greater  aeration  and  a  higher  water 
content,  though  these  factors  are  necessar}')  the  authors  give  the  results  of 
various  experiments  made  at  the  Kansas  Agricultural  Station  during 
several  years  on  plots  of  wheat  ctdtivated  by  eleven  different  methods.  A 
comparison  of  the  3'ields,  moisture  contents  and  nitrate  contents  shows  that 
marked  differences  in  yield  cannot  be  attribted  to  the  water  content  wliich 
is  nearly  always  constant,  but  that  there  is  a  close  relation  between  yield  and 
nitrate  content.  Experiments  conducted  b5'the  authors  themselves  showed 
that  the  accumulation  of  nitrates  is  much  larger  in  soils  free  from  weeds 
even  when  such  soils  are  not  farmed.  They  conclude  that,  in  a  sufficiently 
light  soil,  much  labour  may  be  saved  by  adopting  only  the  essential  culti- 
vation processes  and  destroying  the  weeds  by  other  methods  such  as  rota- 
tion and  grazing  by  livestock  ,  especially  sheep. 

731  -  Protozoa  and  the  Phenomena  of  Reduction  in  Soil  (i).  —  von  wolzogen  kuhr, 

Jr.,  C.  a.  H.  (Bacterioloog  aan  de  Cultuurafdeeling  te  Pasoeroean),  in  Archief  voof  di 
Suikerindustriein  Nedcrlo'id'^ch  /«rfj«,  No.  27,  pp.  1125-1182  ~-  n  Figs,  -f  Bibliographx.' 
Soerabaja,  1917. 

The  principal  biochemical  reduction  phenomena  occurring  in  the  soil 
and  the  anahi;ical  methods  for  recognizing  them  are  rapidly  re\'iewed. 


(I)  See  B.,  1915,  No.  786.  (Ed). 
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When  they  have  reached  a  certain  intensity  these  reduction  phenomena 
result  in  changing  ferric  into  ferrous  compounds ;  the  best  reagent  for  recog- 
nizing these  phenomena  is  potassium  ferricyanide.  Quantitative  deter- 
minations include:  —  i)  the  "reduction  index"  ("reductiegetal"),  expres- 
sed in  cc.  of  a  decinormal  solution  of  K]VIn04 required  to  oxidise  the  quantity 
of  "ferrous  "  iron  liberated  by  100  gm.  of  soil  (dried  at  1050C.)  in  a  sulphu- 
rous solution  ;  2)  the  "  ferro-index  "  ("  ferro-cyfer  "),  exjjressed  in  cc.  of  a 
decinormal  solution  of  KMn04  required  to  oxidise  the  "  ferrous  "  iron 
extracted  from  100  gm.  of  soil  (dried  at  1050C.)  in  an  acetic  solution. 

The  recent  publications  on  soil  protozoology  (Cunningham  and  Lohnis, 
Russell  and  Hutchinson)  (i)  (France)  are  reviewed.  These  studies 
show  that  a  high  water  content  favours  the  appearance  of  protozoa  ;  in  the 
same  way  as  an  excessive  water  content  also  favours  the  phenomena  of 
reduction  in  the  soil  the  presence  of  more  numerous  protozoa  (amoebae, 
flagellates,  ciliates)  may  serve  as  an  index  to  show  reduction  processes.  It 
is  relatively  easy  to  determine  the  number  of  protozoa  present  in  i  gm.  of 
soil,  since  sterilisation  precautions  as  rigorous  as  those  required  when  the 
bacteria  are  counted  are  no  longer  necessary,  and  many  methods  have 
been  described  (Cunningham  and  IvOhnis,  Koch  (2),  Kopeloff  (3)).  The 
examination  of  numerous  soil  samples  has  shown  that,  from  a  point  of  view 
of  the  number  of  protozoa  present  and  the  degree  of  reduction,  soils  may 
be  divided  into  three  classes  : — 

i)  Good  soils,  showing  little  or  no  reduction,  containing  few  or  no 
protozoa  (from  o  to  50  protozoa  per  i  gm.  of  soil)  ; 

2)  Bad  soils,  with  a  high  "  reduction  index  "  and  many  protozoa 
(50  to  100  or  more  per  gram)  ; 

3)  Very  bad  soils  with  a  very  high  "  reduction  index  "  and  few  or 
no  jjrotozoa  (0  to  50  per  gram) . 

It  is  seen  that,  as  the  reduction  process  continues,  the  number  of  pro- 
tozoa increases,  reaches  a  maximum,  then  decreases.  This  phenomenon 
may  be  represented  graphically  by  curves  called  "curves  of  protozoa  reduc- 
tion "  ("  protozcenreductickrommen  ")  specially  designed  for  each  of  the 
reduction  processes  :  —  cellulose  fermentation,  reduction  of  the  sulphates 
and  but5rric  fermentation. 

As  the  protozoa  are  aerobic,  their  number  increases  during  the  first 
stages  of  the  reduction  phenomena,  then  they  feed  on  anaerobes  and  the 
aeration  of  the  soil  is  sulhcient.  As  the  reduction  process  continues,  the 
anaerobes  increase  and  the  air  decreases,  till  the  development  of  the  proto- 
zoa is  checked  and  the  maximum  reached.  Finally,  during  the  continuation 
of  reduction,  the  activity  of  the  anaerobes  increases  to  vsuch  an  extent  that 
the  protozoa  decrease  more  and  more  and  die,  being  also  attacked  by  the 
toxic  substances  formed  dxiring  reduction,  such  as  volatile  fatty  acids,  sul- 
phuretted hydrogen,  etc.  The  number  of  protozoa  present  in  i  gm.  of  soil 
can  show  the  reduction  i)rocess  to  which  the.  soil  is  subjected.     But3^ric 


(i)  See  B.,  1915,  Nos.  460  and  1250.  (Ed.)  —  (2)  See,  R.',  1916,  No.  269  ;  —  (3)  See  B., 
1915.  No.  1122.  {Ed.) 

[TSI], 
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ferments  especially  are  fatal  to  protozoa  as  butyric  acid  kills  them.  The  re- 
duction curve  is  also  ver}"  low  (limited  number  of  protozoa).  During  the 
reduction  of  sulphates,  however,  a  large  proportion  of  the  sulphuretted' 
hydrogen  combines  with  the  iron,  the  protozoa  suffer  less  and  are  ver}'^ 
numerous. 

Protozoa  form,  therefore,  a  biological  indicator  of  the  reduction  phe- 
nomena in  the  soil  which  the  author  applied  to  a  large  number  of  soils  from 
sugar-cane  plantations  in  Java.  These  investigations  have  shown  that 
there  is  a  relation  between  the  water  content,  "  reduction  index  ",  "  ferro- 
index  ",  and  the  number  of  protozoa  per  gram  of  soil. 

732-  The  Influence  of  Nitrifying  Bacteria  on  Phosphates.— noi kins,  c.  &.  andWHiTiNc, 

Albert  L-,  in  University  oj  Illinois   A-^iicultural  E x (yai ment  Station,  Bullettin  No.  190, 
pp.   395-406.   Ui'baiia,   Illinois,   June,  1916.  *         ■ 

The  purpose  of  the  experiment  herein  reported  was  to  determine  whe-," 
ther  the  farmer  supphdng  nitrogen  to  his  soil  in  the  form  of  organic  matter 
could  depend  upon  its    decomposition  to  render  soluble  the  finely  ground 
rock  phosphate,  and  so  maintain  the  necessary  supply  of  available  phos-, 
phorus.    Two   experiments  were  carried  6n  ;  the  first  for  the   purpose  of  1- 
testing  the  ability  of  nitrite  bacteria  to  dissolve  pure  rock  phosphate  ;  the 
second  in  order  to  test  the  effect  of  nitrate  bacteria  on  pure  tricaleium  phos- 
phate.    The  methods  of  determination  consisted  in  measuring  by  chemical 
analysis,  in  the  first  instance,  the  amount  of  nitrogen  which  they  had  chang- 
ed from  ammonia  to  nitrite,  in  the  second  one  the  amount  of  sodium  ni- 
trite which  they  had  changed  to  nitrate,  and  in  both  cases  the  amount  of 
phosphorus  and  calcium  which  had  at  the  same  time  made  .soluble. 

The  results  are  sunnnarized  as  follows  : — ■ 

Nitrite  bacteria  make  phosphorus  and  calcium  soluble  from  insoluble 
phosphates  when  they  oxidize  ammonia  into  nitrite.  About  one  pound  of  ^ 
phosphorus  and  about  two  pounds  of  calcium  are  made  soluble  for  each 
pound  of  nitrogen  oxidized,  aside  from  the  action  of  the  acid  radicles  asso- 
ciated with  the  anmionia.  The  ratio  of  solubility  found  on  the  basis  of 
nitrogen  to  phosphorus  and  calcium  conforms  to  the  following  reaction  : 

4HNO2  -f  Cag  (P04)2  ---  CaH4  (P04)2  +  2Ca  (N02)2 

According  to  th^s  equat'on,  56  pounds  of  nitrogen  liberate  in  soluble 
form  62  pounds  of  phosphorus  and  120  pounds  of  calcium.  ''"' 

Plants  arc  important  factors  in  the  liberation  of  phosphorus,  owing  to 
the  production  of  carbon  dioxide  and  the  removal  of  the  soluble  phosphorus 
produced  by  the  bacteria. 

Neither  ammonia-prodiK'ir.g  bacteria  nor  nicrate  bacteria  liberate 
appreciable  amounts  of  soluble  phosphorus  from  insoluble  phosphates. 
Other  acid-producing  bacteria  -make  phosphoius  soluble  from  insoluble 
phosphates  according  to  the  nature  and  amount  of  the  acid  produced. 

A  comparison  of  the  amounts  of  nitrogen,  phosphorus,  and  calcium 
required  by  farm  crops  with  those  possible  of  solution  by  biochemical 
action  (see  the  appended  table)  shows  possibilities  far  beyond  the  plant  re-    l,,, 
quirements  ;  which  leads  to  the  conclusion  that  plenty  of  rock  phosphate     ^ .' 

[?3I.13S] 
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in  contact  with  decaying  organic  matter  must  give  the  plants  an  excellent 
opportunity  to  obtain  both  phosphorus  and  calcium  as  well  as  nitrogen. 

Phosphorus,    Calcium    and  NitrOi?.en   Required   by    Crops,   Compared   i&ith 
that  Possible  of  Solution  When  Nitrite  Bacteria  Act  upon  Tricalcium 
.  Phosphate. 


Nitrogen 


Phosphorus 


Calcium 


Crop 


Lb. 
Required 


I.b. 
Required 


I.b. 
Possible 


Required 


'I,b. 
Possible 


Maize 

Grain,  100  bus  .  .  ■ 
Stover,  3  tons .  .  .  . 
Cobs,  Yi  ton.    .... 

Wheat 
Grain,  50  bus  .    .    .    . 
Straw,  2  1/2  tons.    .    . 

Oat'; 

Grain.,  100  bus  .  .  . 
Straw,  2  %  to. IS     .    . 

Timothy,  3  tons  .... 


150 
96 

97 
76 


23 

16 
9 


166 

107 

108 

84 


22 


II 


17 
20 


321 

206 

208 
163 


733  -Changes  in  the  Nitrogen  Content  of  Stored  Soils.  —  aldrecht,  w.  a.  (Contribution 

from  the  Department  of  Soils,  Uuiversitj',  of  Missouri)  in  the  Journil  of  the  American 
Society  of  Agronomy,  Vol.  X,N'o.  2,  pp.  83-88  +  Bibliography  of  7 Publications.  Washing- 
ton, February,  1918. 

Determinations  showed  that  wet  or  dry  samples  of  soil  stored  in  or  near 
a  laboratory  in  containers  not  hermetically  closed  risk  contamination  from 
ammonia.  Mf)reover,  when  wet  soils  are  allowed  to  dry  slowly  bacterial 
action  seems  to  affect  the  nitrogen  content  very  little.  The  ammoniacal 
nitrogen  contained  in  the  soil  is  held  by  a  ])urely  physical  adsorption 
phenomenon,  not  by  moisture. 

734  -  Report  on  Irrigation  Surveys  and  Inspections  in  Canada  for  1916-17.— i.  Drake, 

E.  F.  (Superintendent  of  Irrigation),  Report  of  the  Superintendent.  —  II.  Peters,  F.  H. 

(Commissioner  of  Irrigation  and  Chief  Engineer),  Report    on   Irrigation   and  Canadian 

Irrigation  Survej'^s,  in   Department  of  the  Interior  of  Canada,  pp.  79  -|-  8  Diagrams  -|- 

I    Plan  -f  Bibliography  of  14  Publications.  Ottawa,  1917. 

The  report  of  the  Irrigation  Branch  of  Canada  for  the  year  ending  March 
31,  1 91 7,  includes  2  reports. 

The  first  is  by  Mr.  E.  F.  Drake,  who  deals  briefly  with  the  state  of 
irrigation  development,  with  hydrometric  surveys  (the  territorj'^  covered 
by  this  work  is  divided  into  13  districts,  each  in  charge  of  an  engineer,  who, 
with  one  helper  and  the  necessary  gauge  observers,  performs  all  the  field 
work ;  during  the  open  water  season,  177  gauging  stations  were  maintained, 
records  being  taken  at  138  gauges  on  irrigation  canals  and  ditches;  during 
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the  winter,  84  stations  were  maintained)  and  drainage  (projects,  subsidies 
and  legal  agreements). 

The  second  report,  by  Mr.  F.  H.  PETERS,  deals  with  the  organization 
of  the  staff,  office  work,  hydrometric  work  and  the  study  of  irrigation 
jDrojects  i)  for  land  lying  east  of  Macleod  (using  the  Oldman  river),  of  an 
area  of  25  000  acres  and  at  an  estimated  cost  of  $  228  000  ;  2)  for  the  Taber 
district,  Alberta  (17  000  acres)  ;  3)  for  the  I^ethbridge  Northern  District 
(area  of  97  531  acres  ;  estimated  cost  $  2  274  316)  ;  4)  for  land  situated 
in  the  basins  of  the  Milk  and  St  Mary  rivers  (a  project  requiring  a  Treaty 
lietween  the  United  States  and  Canada  ;  area  of  over  500  000  acres,  for 
which  7  different  irrigation  schemes  are  described). 

The  inspection  of  the  irrigable  lands  in  the  Eastern  Section  of  the  Cana- 
dian Pacific  Railway  Company's  Irrigation  Block,  begun  in  1913,  was  com- 
pleted in  1916.  About  130  240  acres  were  inspected.  Exj)eiiiment  plot 
work  was  carried  out  at  Strathmore  and  Ronalane  (Alberta)  on  the  amount 
of  water  required  to  obtain  the  highest  yields  of  alfalfa,  clover,  wheat,  oats, 
barlej^  peas,  potatoes,  maize,  turnips,  timothy,  etc.  Further  information 
on  the  same  subject  was  obtained  at  Coaldale,  near  X,ethbridge,  and  crop 
reports  were  obtained  for  the  Cypress  Hills  District,  Saskatchewan,  and 
for  Calgary,  Alberta. 

The  results    of    the    experiments    are    given   in    numerous    tables. 

735  -  The  Colorado  River  and  its  Utilisation.  —  i.  i,a  rue,  e.  c,  in   u.  s.  Depart- 

meiU  of  the  Interior,  Geological  Survey,  Water-Supply  Paper,  No.  395,  pp.  231  +  5  Figs- 
+  25  Plates.  Washington,  1916.  ■ — II.  Grunsei,  C.  E. ,in  U.  S.  Senate,  65ih  Coni;ress> 
1st  Session,  Document  No.  108,  pp.  38.  Washington,  191 7. 

I.  —  The  U.  S.  Geological  Survey  was  the  first  to  study  the  hydrography 
of  the  Colorado  basin  by  establishing  gauging  stations  on  tlie  Gila  River,  at 
Buttes,  Arizona,  in  1889.  Since  then  all  the  services  (5)  of  the  various 
federal  government  departments  interested  in  the  subject  have  col- 
laborated in  a  study  of  the  water-system  of  the  Colorado  or  have  studied 
it  separately  from  diflerent  points  of  view.  Mr.  La  Rue  has  collected 
the  many  observations  made  so  as  to  present  a  more  complete  consideration 
for  the  best  methods  of  utilising  the  Colorado  river,  the  course  of  which 
is  2200  miles 

After  describing  the  physical  conditions  of  the  Colorado  basin  the  auth-' 
or  gives  historical  notes  on  the  various  explorations  of  the  river  from  1531 
to  1 911,  and  a  hydrographical  and  geological  bibliography  of  the  basin. 
In  his  study  on  the  s3'stem  of  the  river  and  its  tributaries  the  author  gives 
in  a  series  of  tables  the  output  of  each  of  them  according  to  observations 
made  from  the  beginning.  The  present  state  of  irrigation  of  the  Colorado 
basin  is  described  and  a  detailed  examination  made  of  the  river  and  its  tri- 
butaries, the  possibility  of  increasing  the  area  irrigated  by  builchng 
numerous  weir  reservoirs,  the  regulation  of  the  water  courses  and  con- 
struction of  canals. 

In  1913  the  area  irrigated  by  the  river  and  its  tributaries  was  I  581  000 
acres  in  the  United  States  and  50  000  in  Mexico,  or  i  631  000  acres  in  all, 
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According  to'the  author  it  would  be  possi1)le  to  irrigate  4  002  000  acres  in 
the  United  ^Statcs  and  897000  acres  in  ]\lexico,  or  4899000  acres  in  all. 

The  unused  mocive  power  is  estimated  at  2  666  910  H.P.  At  the  present 
time  25  hydro-electric  works  develop  77  525  H.P.  in  the  Colorado  basin. 

The  author  also  studies  the  regulation  of  the  river  audits  tributaries 
so  as  to  avoid  floods.  He  values  at  $  30  000  000  to  $  50  000  000  the  value 
of  land  subject  to  damage  from  floods  in  the  Imperial  Valley,  and  at 
$  10  000  000  to  $  15  000  000  the  land  requiring  protection  between  Bulls 
Head  Rock  and  the  frontier.  The  extent  and  frequency  of  the  floods  are 
also  examined. 

II.  —  'Mr.  C.  E.  Grunsky,  whose  study  was  presented  to  and  published 
by  the  U.  S.  Senate,  re-examines  the  possibility  of  developing  irrigation 
in  the  Colorado  basin.  He  studies  not  only  the  old  projects  and  the  present 
concessions  granted  to  irrigation  companies,  but  thoroughly  examines  the 
international  point  of  view  and  the  collaboration  between  the  United  States 
and  IMexico  to  solve  the  difficulties  concerning  the  regulation  of  the  Colo- 
rado river  and  the  quantity  of  water  to  be  delivered  to  Mexico  by  any  di- 
version canal  below  Pilot  Knob.  All  the  questions  touching  on  an  agree- 
ment between  the  United  States  and  .Mexico  on  this  subject  are  enu- 
merated. 

736  -  Schemes  for  Barrage-Reservoirs  in  Tunis.  ~  Coignet,  j.,  in  u HydrauUque  en 

Tunisie,  pp.  143,  2  Tables,  3  Diagrams,  2  Plans  -1-  3  Slaps.  Tunis,  1917. 
After  considering  the  need  for  utilising  the  surface  watet  in  Tunis  by 
making  great  barrage-reservoirs,  the  author  quotes  objections  to  the 
construction  of  works  holding  up  the  water  of  rivers  that  do  not  flow  all  the 
year  round  or  of  beds  that  are  in  flood  a  few  times  only  each  year.  Besides 
the  benefit  to  agriculture  barrages  would,  with  the  systematization  of  the 
watercourses,  furnish  motive.power  for  various  industries  as  well  as  drink- 
ing water  for  towns  and  centres  of  colonization. 

The  author  describes  the  chief  dams  he  has  studied,  amongst  which  he 
mentions  : — 

i)  The  barrage-reservoir  of  Hamman  Zriba  destined  to  complete  the 
drinking  water  supply  of  Tunis  and  neighbourhood  as  well  as  to  provide 
drinking  and  irrigation  waj:er  for  the  centres  of  colonisation  situated  down 
stream  from  the  barrage.  This  reservoir  to  be  constructed  on  the  Oued  El- 
Hanimam  at  the  entry  of  the  Zriba  gorges  will  cover  an  area  of  95  hectares 
and  store  il  430  000  cu .  metres  of  water.  The  reservoir  will  annually  receive 
i  about  20  000  000  cu.  metres.     The  height  of  the  barrage  will  be  about 

TOO  ft. 

2)  The  barrage-reservoir  on  the  Oued  Gerond  which  can  hold 
40000000  cu.  metres,  giving  a  delivery  of  12  500  litres  per  second.  The 
height  of  the  dam  is  about  143  ft. 

The  area  that  could  be  irrigated  with  4000  cu.  m.  per  hectare  (cereals) 
would  be  about  100  000  hectares  situated  chiefly  between  Kairouan  and 
Sousse.  This  dam  would  admit  of  developing  a  force  of  5  000  HP.  Its  con- 
struction would,  however,  encounter  certain  technical  difficulties,  chiefly 
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in  the  displacement  of  the  railway.    In  fact,  the  project  ne<:^essitates  the 
submersion  of  the  Ralirmate  tunnel. 

3)  The  systematization  of  the  Medjerdah  with  the  construction  of  2 
large  barrage-reservoirs  at  Oued  Tessa  and  Testour  and  the  utilisation  of 
the  barrage-bridge  of  El-Bathan,  which  would  allow  of  irrigating  all  the 
outsKirts  of  Tunis  and  of  50000  hectares  between  Testour  and  GrombaUa. 
The  statistics  of  the  areas  to  be  irrigated  and  the  quantities  of  water 
required  indicate  only  27  000  hectares  for  the  Medjerdah  for  the  first  few 
years,  but  as  the  Testour  reservoir  will  provide  430  000  000  cu.  m.,  the 
irrigation  area  can  be  afterwards  increased  by  about  30  per  cent. 

The  author  gives  interesting  information  regarding  other  projects  of 
barrage-reservoirs  to  be  constructed  on  the  rivers  Kasseb,  Mellegue,  Boul 
Kebir,  Koceine,  Masri  (O.  Melah)  and  Chiba,  and  Sedjahne,  the  execution 
of  which  would  allow  of  irrigating  a  large  area. 

In  conclusion,  the  aiithor  insists  upon  the  urgent  need  for  immediately 
constructing  barrage-reservoirs  in  Tunis  si:>  that  the  country  can  replace 
or  procure  at  least  a  part  of  the  indispensable  products  that  are  generally 
lacking. 

737  -  Irrigated  Farms  in  Utah,  U.  S.  A.  — See  No.  811  of  this  Review. 

738  -  Cultural  Methods  in  Apple  Orchards  in  Indiana,  U.  S.  A.  —  See  No.  768  of  this 

Review. 

739  -  The  Decomposition  of  Green  and  Stable  Manures  in  Soil.  —  potter,  r.  s.  and! 

Snyder,  R.^  S.  (Assistant  Chief  and  Assistant  in  vSoil  Chemistry,  Iowa  State  Collegel 
Experiment  Station),  in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  13,  pp.  677-698I 
+  9  Figs  "1-  Bibliography  of  8  Publications.  Washuigton,  December  24,  1917. 

This  paper  is  a  continuation  of  previous  studies  (i)  the  principal  aim  ofl 
which  was  to  determine  the  rate  of  decomposition  of  original  or  addedj 
organic  matter  in  soil  by  estimating  the  amount  of  carbon  dioxide  evolved! 
fiom  manured  soils.  The  last  experiments  were  made  in  two  series  —  onej 
with  applications  of  calcium  carbonate,  the  other  with  liming. 

The  principal  results  show  that  the  organic  matter  in  soil  decomposes! 
more  rapidly  in  soil  treated  with  calcium  carbonate  or  lime  than  inl 
untreated  soil.  The  decomposition  of  the  total  organic  matter  of  a  soill 
treated  with  stable  manure  or  green  manure  (clover  or  oats)  is  hastenedj 
b\^  the  addition  of  calcium  carbonate  or  lime. 

Stable  manure  seems  to  hasten  slightly  the  decomposition  of  greenj 

,  manures  accompanying  it,  and  these  two  forms  of  manure  help  to  preserve! 

the  lime  in  the  soil.     No  appreciable  difference  was  noted  in  the  rapidity  ofl 

decomposition  of  green  manures  when  applied    dry  and  as  a   fine  powder! 

or  fresh  and  in  large  pieces. 

740  -  Sulphuric  Acid  and  Fertiliser  Industries  in  the  United  Kingdom.— i.  'fh,-  Bonn 
0/  Trade  Journal,  Vol.  C,  No.  mo,  pp.  268-271.  I,ondon,  ]Mai-ch  7,  1918.  —  II.  The 
Chemical  Trade  Journal  and  Chemical  Engineer,  Vol.  I,XII,  No.  1607,  pp.  203-207.! 
Eondon,  March  g,  1918.  —  III.  Mark  Lane  Express  Agricultural  Journal,  Vol.  CXIX,| 
No.  4511,  p.  258.  Eondon,  Slarch  11,  1918. 

A  Committee  was  appointed  b}''  the  British  Minister  of  Munitions  inl 


(I)  See  i?.,  1917,  No.  0.  (Ed). 
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February  1917,  to  consider  and  report  on  the  position  of  the  sulphuric  acid 
and  fertiliser  trades  as  affected  by  the  new  acid  plants  which  have  been 
erected  during  the  war  b}^  the  Ministry  of  Munitions. 

From  the  report  just  issued  it  appears  that  the  production  of  sulphate 
of  ammonia  and  of  phosphatic  manures  before  the  war  provided  the 
principal  outlets  for  sulphuric  acid,  these  two  industries  absorbing 
about  60  %  of  the  pre-war  production. 

In  consequence  of  the  progressive  introduction  of  by-product  coking 
the  output  of  ammonia  was  steadily  increasing,  and  at  the  outbreak  of 
the  war  amounted  to  400  000  tons  per  annum  expressed  as  sulphate.  About 
15  %  of  this  production  was  not  marketed  in  the  form  of  sulphate,  but  was 
converted  into  other  ammonia  products.  The  home  consumption  of  sul- 
phate of  ammonia  for  agricultural  purposes  was  onty  60  000  tons  per  annum, 
and  the  remainder  was  mainly  exported. 

For  some  years  before  the  war  the  manufacture  of  superphosphate  in 
the  United  Kingdon  was  in  a  very  unsettled  condition  owing  to  the  rapidly 
increasing  importations  of  foreign  maimfacture  and  the  gradual  decline  in 
the  export  trade.  The  export  of  superphosphates  had  reached  a  maximum 
of  160  000  tons  in  1911,  but  had  afterwards  declined  to  63  000  tons  in  1913. 
The  cause  of  this  decline  is  to  be  sought  partly  in  the  erection  of  super- 
phosphate plant  in  countries  which  previously  imported  this  fertiliser,  and 
partly  in  the  competition  of  continental  countries  which,  with  the  aid  of 
j  cheap  by-product  acid  fom  zinc  manufacture,  and  in  some  cases  with 
'  specially  favourable  freight  conditions,  succeeded  in  displacing  their  less 
favourably  situated  British  competitors. 

The  United  Kingdom  possesses  no  natural  advantages  for  the  manu- 
facture of  superphosphates,  since  both  pyrites  and  phosphates  have  to  be 
imported  as  raw  materials.  It  is,  therefore,  natural  that  when  the  consump- 
tion of  superphosphate  in  countries  such  as  Spain  and  Portugal  reaches  a 
certain  point,  local  manufacture  is  undertaken,  and,  with  the  advantage 
j  of  proximity  to  the  raw  material,  soon  siicceeds  in  overcoming  the  com- 
!  petition  of  imported  superphosphate  from  less  favourably  situated 
countries. 

The  expansion  in  the  production  of  ammonia  during  the  war  has 
been  somewhat  accelerated  owing  to  its  association  with  the  by-product 
coking  industry.  The  production  of  sulphate  of  ammonia  has,  however, 
suffered  a  temporary  decline,  owing  to  the  diversion  of  large  quantities 
of  ammonia  to  the  production  of  nitrate  of  ammonia.  In  view  of  the 
requirements  of  sulphuric  acid  for  explosives  manufacture,  plants  have 
been  erected  on  a  considerable  scale  for  the  conversion  of  crude  ammonia 
into  concentrated  ammoniacal  liquor.  A  substantial  projiortion  of  the  re- 
quirements of  ammonia  for  munitions  purposes  have  thus  been  purchased 
in  a  form  which  requires  no  sulphuric  acid  for  its  manufacture.  The  total 
production  of  sulphate  has  thus  been  tenporar^ly  reduced  from  350  000 
tons  to  a  little  over  250  000  tons. 

At  the  same  time,  there  has  been  a  large  increase  in  the  home  consump- 
tion for  agricultural  purposes,  owing  to   the   substitution  of  this  fertili- 
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ser  for  nitrate  of  soda,  the  entire  supply  of  which  has  been  required  for  ex- 
plosives manufacture.  The  export  trade  has  nearly  disappeared,  the  only 
exports  now  allowed  being  relatively  small  quantities  to  Allied  countries  and 
British  Possessions. 

The  production  of  superphosphate  has  been  greatly  reduced  during 
the  war  owing  to  the  lack  of  sulphuric  acid.  The  production  of  superphos- 
phate in  1916  fell  to  about  500  000  tons,  as  compared  with  about  800  000 
tons  in  1913.  During  the  last  few  months,  however,  the  paramount  ne- 
cessity of  increasing  the  home-grown  food  supply  has  been  realised,  and  steps 
have  been  taken  to  secure  a  large  and  immediate  production  of  superphos- 
phate. Renewal  and  extension  of  superphosphate  plant  is  accordingly 
proceeding  at  the  present  time  with  a  view  to  recovering  the  lost  ground 
as  speedily  as  possible. 

After  hearing  the  evidence  and  considering  the  figures  which  have  been 
laid  before  them,  the  Committee  concluded  that  by  far  the  most  important 
prospect  of  utilising  the  increased  quantities  of  acid  is  in  the  manufacture 
of  artificia,l  fertilisers. 

With  regard  to  sulphate  of  ammonia,  which  before  the  war  was 
largely  an  export  trade,  it  is  probable  that  the  impetus  which  has  been  given 
ho  home  consumption  will  continue  to  be  felt.  It  must  be  remembered, 
tow  ever,  that  the  probable  increased  home  consumption,  will  to  a  very  large 
extent  be  provided  by  a  reduction  of  the  export  of  this  fertiliser  below  the 
pre-war  figures.  The  limiting  factor  is  at  present  the  amount  of  coal  carbon- 
ised in  connection  with  recovery  plant,  and  the  acid  consumption  for  sul- 
phate manufacture  bears  a  direct  relation  to  this  quantity,  and  not  to  the 
home  consumption.  During  the  war,  although  every  effort  has  been  made 
to  extend  by-product  coking  plants,  the  increased  production  of  ammonia 
has  only  been  about  7  per  cent.  The  coke-oven  industry  may  be  expected  to  , 
absorb  larger  quantities  of  acid  during  the  years  following  the  war,  but  the 
increase  can  hardly  be  considered  of  much  importance  to  the  acid  situation. 

The  manufacture  of  ammonia  from  atmospheric  nitrogen  by  the 
cyanamide  process  and  by  the  Haber  process  may  ultimately  assume 
importance  in  the  United  Kingdom,  but  as  the  success  of  these  processes  is 
conditional  upon  the  provision  of  cheap  power,  and  as  the  processes  are  as 
yet  undeveloped  they  cannot  be  so  important  a  factor  as  to  influence  to  any 
marked  extent  the  conditions  immediately  following  upon  the  cessation  of 
hostilities.  On  the  other  hand,  the  introduction  of  synthetic  methods  for 
the  production  of  nitric  acid,  which  are  now  in  early  stages  of  operation, 
tends  to  diminish  the  consumption  of  sulphuric  acid  for  the  manufacture  ■ 
of  nitric  acid. 

The  Committee  have  found  that  the  inmiediate  increase  in  the  consump- 
tion of  acid  after  the  war  is  almost  wholly  a  question  of  the  development  of 
the  superphosphate  industry.  They  have  accordingly  considered  evidence 
both  from  agricultural  experts  and  from  fertiliser  manufacturers  as  to  the 
probable  post-war  position.  It  is  evident  from  the  opinion  of  these  wit- 
nesses, quite  apart  from  any  question  of  manufacturing  facilities,  that  the 
greatly  extended  use  of  phosphatic  manures  is  both  economically  profitable 
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and  essential  for  the  efficient  cultivation  of  the  land.  The  extent  to  which 
such  extended  use  will  in  fact  take  place  depends  mainly  upon  the  agricul- 
tural policy  of  the  Government.  Prof.  T.  H.  MiddIvETOn,  Deputy  Director 
General  of  the  Food  Production  Department,  submitted  to  the  Committee 
an  estimate  of  the  post-war  increase  of  fertilisers  based  on  the  assumption 
that  3  600  000  acres  of  arable  land  would  be  added  to  the  existing  area  in 
the  United  Kingdom  and  that  a  larger  proportion  of  the  grass  land  would 
be  manured.  This  estimate  further  indicated  that  an  additional  quantity 
of  620  000  tons  of  superphosphate  and  629  000  tons  of  basic  slag  could  with 
advantage  be  used.  This  increased  quantity  of  superphosphate  would 
correspond  to  the  absorption  of  200  000  tons  of  sulphuric  acid. 

The  available  supply  of  basic  slag  is  not  likely  to  approach  the  figure 
mentioned  above,  but  as  this  phosphatic  manure  can  to  a  considerable 
extent  be  replaced  by  superphosphate,  it  is  evident  that  a  much  larger  quan- 
tity of  superphosphate  could  be  employed  if  it  were  available. 

It  has  been  difficult  to  obtain  any  exact  data  regarding  the  question 
of  the  future  export  market  for  superphosphate.  The  export  trade  has 
declined,  and  fertiliser  manufacturers  themselves  do  not  appear  to  antici- 
pate any  considerable  revival.  It  would,  therefore,  be  unwise  to  count  upon 
the  export  trade  as  a  means  of  permanently  reducing  the  surplus  of 
sulphuric  acid  to  any  extent,  although  in  the  years  immediately  succeeding 
the  war  Belgium  may  be  a  large  buyer. 

In  view  of  the  proved  agricultural  need  for  greater  quantities 
of  fertilisers,  the  Committee  are  of  opinion  that  the  large  surplus  of 
sulphuric  acid  plant  which  will  become  available  at  the  end  of  the  war 
provides  an  apportunity  of  an  altogether  exceptional  nature  for  the 
development  of  a  vigorous  agricultural  policy  in  relation  to  the  efficient 
cultivation  of  the  soil.  Having  regard,  therefore,  for  the  guarantees 
which  are  given  to  the  farmer  under  the  Corn  Production  Act,  the 
Committee  recommend  that  the  powers  provided  by  Section  9  of  the  Act 
should  be  widely  used  to  enforce  the  adequate  use  of  fertilisers. 

In  conclusion,  the  fallowing  recommendations  are  made  for  providing 
an  outlet  for  the  surplus  sulphuric  acid  which  may  be  expected  over  the 
pre-war  production  as  regards  the  production  of  fertilisers  :  — 

a)  That  in  the  exercise  of  any  compulsory  powers  given  by  the  Corn 
Production  Act  every  possible  step  should  be  taken  to  extend  the  use  of 
fertilisers. 

b)  That  in  everyway  — by  lectures,  by  practical  demonstrations,  and 
by  experiments  carried  out  at  Government  expense  on  plots  easily 
accessible  in  various  parts  of  the  country  —  farmers  should  be  encouraged 
and  educated  in  the  increased  use  of  fertilisers. 

c)  That  arrangements  should  be  made  with  shipping,  railway,  and 
canal  companies  for  cheap  and  adequate  transport  of  raw  materials,  acid, 
and  fertilisers,  and  that  cheap  freights  should  be  arranged  for  the  carriage 
of  fertilisers  to  any  part  of  the  Empire  or  any  Allied  or  neutral  country 
where  an  opening  for  a  market  may  offer. 
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741  -  Some  Availability  Studies  with  Ammonium  Phosphate  and  its  Chemical  an 

Biological  Effects  upon  the  Soil  (1).  —  Allison,  F.  E.,iii  Soil  Science,  Vol.  V,No.  i,| 
pp.  1-79  +  10  Figs.  +  Bibliography  of  36  publications.  Baltimore,  January,  1918. 

The  investigations  were  carried  out  with  "  Ammo-Phos  ",  an  ammonium 
phosphate  fertiliser  prepared  by  the  American  Cyanamide  Company.  It 
consists  of  ground  mineral  phosphate  mixed  with  sufficient  sulphuric  acid 
to  free  all  the  phosphoric  acid,  which  is  removed  by  filtration  and  washing. 
Gaseous  ammonia  is  produced  by  steaming  crude  calcium  cyanamide  in  an 
autoclave  under  a  pressure  of  several  atmospheres  ;  the  ammonia  is  bubbled 
into  the  phosphoric  acid  until  it  is  converted  chiefly  into  di-ammonium  phos-' 
phate,  though  at  the  same  time  some  citrate -insoluble  iron  and  aluminium 
ammonium  phosphates  are  formed.  Phosphoric  acid  is  then  added,  us- 
ing methyl  orange  as  an  indicator,  till  the  proportion  of  mono-ammouiuni 
phosphate  is  attained  which  will  make  the  insoluble  phosphates  assimil 
able.  When  evaporated  to  dryness  the  solution  gives  a  commercial  product , 
"  Ammo-Phos  ",  a  light  grey  material  resembling  superphosphate. 

Up  to  the  present  nearly  all  the  investigations  on  the  use  of  ammonium 
salts  as  fertilisers  have  been  made  with  ammonium  sulphate  or  other  salts, 
but  never  with  ammonium  phosphate  on  account  of  its  high  price.  Now 
that  a  satisfactory  method  has  been  found  for  producing  it  commercially 
it  is  important  to  determine  the  conditions  under  which  tliis  fertiliser  gives 
the  best  results  and  the  quantities  in  which  it  may  be  applied  safely  and  eco- 
nomically to  various  crops. 

According  to  the  author's  tests  commercial  ammonium  pho.sphate  fer- 
tiliser contains  about  13.5  %  ammonia  and  43  %  phosphoric  acid,  96.5% 
of  which  is  soluble  in  water  and  citrate.  The  nitrification  of  ammonium 
phosphate  is  similar  to  that  of  ammonium  sulphate,  but  the  ammonifica- 
tion  differs.  Soil  fungi  utilise  the  various  nitrogenous  compounds  tested 
in  the  following  decreasing  order  :  —  ammonium  phosphate,  ammonium 
carbonate,  ammonium  sulphate,  urea,  ammonium  nitrate,  sodium  nitrate.ji 

On  an  average  the  nitrogen  recovered  from  a  sandy  soil  after  six  har 
vests  (one  of  barley,  four  of  buckwheat  and  one  of  maize)  was  :  65.88  %  fo 
ammonium  phosphate,  61.10  %  for  ammonium  sulphate,  43.74  %  for  drie 
blood,  and  41.19  %  for  cotton.seed  meal.     In  a  loam  soil  the  recovery  wa: 
respectively  : — 48.46  %,  50.42  %,  42.51  %,  and  36.49  %.  I^iming  increase 
the  nitrogen  recovery  and  the  crop    yield  was  in  relation   to    this  rati 
except   under   very   acid   conditions,  when  anmionium  sulphate  gave   a 
higher  nitrogen  recovery  than  phosphate,  but  a  much  smaller  crop.     The 
author  believes  the  relatively  low  nitrogen  recovery  is  due  to  the  loss  oi 
free  nitrogen  or  ammonia  through  the  soil  as  well  as  through  the  plants.  The 
increased  lime  requirement  per  acre  resulting  from  the  respective  applica- 
tions was  :  —  for  ammonium  sulphate  794  lb.,  ammonium  phosphate  525 
lb.,  dried  blood  263  lb.,  and  cottonseed  meal  113  lb. 

Pot  experiments  showed  an  almost  equal  utilisation  of  nitrogen  fo^ 
commercial  ammonium  phosphate,  its  aqueous  extract  and  sodium  nitrate 


(i)  See  i?.,  iqi6,No.  272   (_Ed.) 
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Only  the  water  insoluble  ammonium  phosphate  gave  a  slightly  lower  yield 
than  the  other  forms  of  nitrogen.  Greenhouse  experiments  did  not,  on  an 
average,  show  great  differences  in  the  availability  of  the  phosphorus  of  the 
anmionium  phosphate,  superphosphate  or  basic  slag.  In  very  acid  soils 
superphosphate  was  sometimes  superior  to  ammonium  phosphate  as  a 
source  of  phosphorus  because  it  does  not  appreciably  increase  the  acidity 
which  ammonium  phosphate  does  increase. 

Germination  experiments  showed  that,  with  equal  quantities  of  nitro- 
gen, ammonium  phosphate  has  a  toxicity  equal  to  that  of  ammonium  sul- 
phate, but  inferior  to  that  of  sodium  nitrate  and  ammonium  chloride,  when 
applied  in  high  concentrations.  In  very  sandy  soils  toxicity  is  obtained 
with  */io  the  amount  of  fertiliser  required  in  clay  or  silt  soils.  The  toxic 
action  of  commercial  ammonium  phosphate  does  not  exceed  that  of  pure 
mono-ammonium  phosphate.  As  regards  the  action  of  the  various  nitrogen- 
ous and  phosphoric  fertilisers  on  germination,  liming  decreased  the  growth 
of  maize  when  the  fertiliser  was  applied  in  small  quantities,  and  increased 
the  growth  when  large  quantities  of  fertiliser  were  used.  As  a  rule  mixing 
fertilisers  did  not  lessen  the  toxic  effect.  IVIaize,  buckwheat,  barley,  wheat 
and  oats  resist  heavy  applications  of  fertiliser,  but  vetch,  rape,  and  cowpea 
are  relatively  susceptible, 

Under  laboratory  conditions  the  effect  of  fertilisers  applied  to  200  gm. 
of  soil  in  glasses,  was  the  same  whether  they  were  uniformly  mixed  with  the 
soil  or  placed  in  direct  contact  with  the  seed.  Under  field  conditions  appli- 
cations of  100  lb.  of  ammonium  phosphate  per  acre  in  rows  did  not  harm 
maize,  but  applications  of  150  lb.  proved  slightly  injurious. 

In  conclusion  it  may  be  said  that  ammonium  phosphate  has  as  a  rule 
the  same  nitrogen  value  as  ammonium  sulphate  and  the  same  phosphorus 
value  as  superphosphate,  and  might  be  used  to  replace  these  two  fertiHsers. 
The  few  exceptions,  under  abnormal  conditions,  do  not  alter  this  conclusion, 
all  the  more  so  because  ammonium  phosphate  is  rapidly  nitrified  and 
utilised  by  micro-organisms  and  plants.  The  fertiliser  resembles  am- 
monium sulphate  in  its  toxic  effects  when  applied  in  high  concen- 
trations, and  is  slightly  less  toxic  than  sodium  nitrate.  As  with  other 
soluble  fertilisers  care  must  be  exercised  in  the  amount  used  when  it  is 
applied  in  drills. 


T\z-  The  Identification  of  Grasses  by  their  Vegetative  Characters.  —  Carrier, lyman, 

(Agronomist  in  Pasture  Investigations),  in  U .  S.  Department  of  Agriculiure,  Bulletin'No. 461 , 
pp.   30   +   60   Figs.    Washington,   January   19,  1917. 

An  attempt  is  made  to  identify  grasses  by  the  vegetative  characters 
of  their  structure  and  of  some  special  organs  of  the  root,  stem,  and  leaf,  so 
that  the  inflorescence  is  not  required  for  this  purpose.  Many  attempts  have 
been  made  previously  to  do  this,  especially  by  McAIvPine,  Ward,  vStebleR 
and  SCHRO TER,  and  Percival.  The  author  follows  in  part  Percival's  method, 
and  gives  a  dichotomous  table  of  56  species  which  are  classified  and 
illustrated  in  the  bulletin. 
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743  -  Composition  of  Citrus  Leaves  at  Various  Stages  of  Mottling  (i).—  jknsen,  c.  a^I 

(Assistant  iii  Plant  ^Nlilnutrition,  Office  of  Biophj'sical  Investigations,  Ihireau  off 
Plant  Industry,  U.  S.  Dept.  of  Agiic),  in  the  Journal  of  A'^rlciiltiiral  Research,  Vol.  IX, j 
No.  6,  pp.  157-166.  Bibliography  of  11  Publications.  Washington,  D.  C,  May  7,  iyi7. 

Previous  studies  of  the  soil  factors  influencing  the  mottling  of  Citrus  I 
leaves  in  southern  California  have  shown  that  the  percentage  of  mottling 
of  the  Citrus  leaves  varies  inversely  with  the  humus  content  of  soils  in  Citrus 
groves  ;  that  decomposing  organic  mater  increases  the  amounts  of  soluble 
salts  in  the  soil  ;  and  that  a  system  of  basin  mulching  in  Citrus  groves,; 
especially  on  certain  soil  t3'pes,  has  produced  an  improvement  in  tree  growth  j 
and  fruit  setting  in  comparison  with  the  furrow  system  of  irrigation  and  sur-  j 
face  cultivation. 

The  purpose  of  the  study  here  reported  was  to  see  if  mottled  Citrus  j 
leaves  showed  a  deficiency  of  the  mineral  elements  directly  affecting  chloro- 
phyll formation. 

It  was  found  that  very  badly  mottled  orange  and  lemon  leaves  con- 
tained higher  percentages  of  iron,  calcium,  magnesitim,  and  phos])borici 
acid  than  healthy  leaves,  the  average  percentage  of  the  entire  leaf  bcirig 
considered.     The  leaves  in  the  medium  stages  of  mottling  sometimes  con-  j 
tained  more  and  sometimes  less  of  these  elements  than  health)^  leaves. 

In  nearly  all  cases  the  midribs  of  the  healthy  leaves  contained  less  of  j 
the  above  mentioned  elements  than  the  mesophyll  tissue.     In  badly  mot- 
tled leaves  the  midribs  contained  a  higher  percentage  of  calcium  than  the! 
mesophyll  tissue,  usually  as  much  magnesium,  aifd  ustiall}'  more  phosphoric ! 
acid. 

With  very  few  minor  exceptions,  the  leaf  stems   contained  less  iron, 
calcium,  and  magnesium  than  either  the  midrib  or  mesophyll  area  in  both  | 
health}^  and  mottled  leaves.     The  percentages  of  calcium,  magnesium,  and 
phosphoric  acid,  however,  increased  in  the  leaf  stems  of  badly  mottled 
Citrus  leaves,  but  usuially  not  in  the  medium  mottled  leaves. 

Old  leaves  contained  higher  percentages  of  calciitm  and  magnesium  j 
than  new  leaves  not  fully  grown. 

In  all  the  Citrtis leaves  analyzed,  the  phosphoric  acid  was  quite  uniformly  j 
distribtited  in  the  midribs,  the  mesophyll  tissue  and  the  leaf  stems  (re-| 
gardless  of  age  or  .stage  of  mottling),  indicating  that  phosphoric  acid  isi 
early  and  freely  transferred  through  the  conducting  tissue  to  the  meso- 1 
phyll  areas.  Sharply  outlined  3'ellow  spots  in  the  mesophyll  areas  of  orange 
leaves  contained  less  calcium,  magnesium,  and  phosphoric  acid  than  the 
green  parts  (mostly  veins)  of  the  leaves. 

Judged  by  a  comparison  of  the  average  percentages  of  the  inorganic 
elements  determined  in  healthy  Citrus  leaves  and  in  leaves  in  the  medium 
stages  of  mottling,  the  data  obtained  did  not  show  thar  the  initial  mottling 
could  be  accotinted  for  by  deficiency  in  the  transfer  of  the  iron,  calcium, 
magnesium,  and  phosphoric  acid  from  the  conducting  system  of  the  leaf  stem 
and  midrib  to  the  mesophyll  tissue.  On  the  other  hand,  sharply  localized 
yellow  areas  in  old  orange  leaves  contained  less  of  these  elements  than  the 


(i)  See  also  R  February'  1918,  No.  173.  [Ed.) 
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adjoining  green  areas  (mostly  veins),  but  whether  that  relation  obtained  in 
the  initial  stage  of  mottling  was  not  determined.  In  very  badly  mottled 
Citrus  leaves  there  was  in  general  an  increase  in  the  percentage  of  these 
elements  in  the  conducting  tissues,  including  the  leaf  stems,  indicating  diffi- 
culty in  their  transfer  to  the  mesophyll  tissues  in  very  advanced  stage  i  of 
mottling,  probably  because  the  leaf  had  become  f  unctionless. 

Green  leaves  and  the  green  parts  of  spotted  leaves  of  the  golden  privet 
[Lignsirwn  auyca)  contained  about  twice  as  much  calcium  and  appreciably^ 
more  magnesium  than  the  yellow  leaves.  Yellow  leaves  and  the  yellow 
parts  of  spotted  leaves  contained  more  iron  than  and  about  2.5  times  as 
much  jjliosphoric  acid  as  tlie  green  leaves  or  green  parts  of  spotted  leaves, 
lycal  stems  of  green  privet  leaves  contained  lower  percentages  of  iron, 
calcium,  magnesium,  and  phosphoric  acid  than  the  leaves.  Leaf  .stems 
of  yellow  privet  leaves  contained  about  one-half  as  much  phosphoric  acid 
as  the  leaves;  the  percentages  of  iron  and  magnesium  were  about  the 
same,  while  tbe  leaf  stems  contained  more  calcium  than  the  leaves.  The 
leaf  stems  of  yellow  privet  leaves  contained  higher  percentages  of  calcium 
and  magnesium  than  the  leaf  stems  of  green  privet  leaves.. 

744  -  The  Fats  and  Fatty  Acids  of  the  Grain  Sorghums.  —  Francis,  c.  k.  and  Friede- 

MAN'N',  \V.  G  ,  in  Oklihoma  AgriLiiltural  and  Mechanical  Colle-'j^e,  Agricultural  Experiment 
Station,  Siilhvatci ,  Oklahoma,  Bullclin'iio.  117,  i^  pp  ,  i  Fig.,  5  Tables.  .Stillwater,  Okl., 
October,  191 7. 

Six  fatty  acids  have  been  shown  to  be  present  in  kafir,  feterita  and  milo 
fat,  namely  :  oleic  and  linoleic,  stearic  and  palmitic,  butyric  and  formic, 
predominating  in  the  order  given.  Traces  of  saturated  acids  higher  than 
stearic  acid  are  present  in  kafir  and  milo  fat.  The  tables  given  by  the 
authors  show  that  the  physical  and  chemical  constants  of  the  fats  and  fatty 
acids  of  kafir,  feterita  and  milo  are  similar.  The  percentages  of  fat  obtained 
by  the  extraction  method  were  as  follows:  feterita  2.72-2.80;  milo  2.53-2.61; 
kafir  0.89. 

745  -  The  Chymase  of  Solanum  eleagnifolium.  —  bod.vnsky,  a  (Department  oi 

Physiology  and  Biochemistry,  Cornell  University,  Ithaca),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXVII,  No.  i,  pp.  io3-io.'5.     Baltimore,  Md.,  1916. 

In  New  Mexico  and  Arizona  the  berries  »f  Solanum  elaeagnifolmm 
are  used  as  a  substitute  for  rennet  in  the  coagulation  of  milk.  By  means  of 
maceration  and  precipitation  with  acetone  the  writer  has  extracted  from 
the  mature  berrries  a  chymase  which  possess  the  following  properties  : —  It 
coagulates  boiled  natural  milk  without  addition  of  calcium  chloride.  It 
proved  more  resistant  to  heat  than  animal  rennin.  In  tests  conducted 
between  37  and  550C.  the  time  of  coagulation  was  inversely  proportional  to 
the  quantity  of  the  enzyme,  other  conditions  being  constant.  Increase  of 
temperature  had  the  effect  of  increasing  the  rapidity  of  coagulation,  but  it 
also  inactivated  the  enzyme.  The  optimum  temperature  was  840C.,  in  a 
dilution  of  one  part  of  the  solid  enzyme  preparation  to  20  000  parts  of  milk, 
coagulation  taking  place  in  about  i  minute.  In  a  dilution  of  i  :  100  000 
coagulation  occurred  in  10  minutes  the  enzyme  being  obviously  inactivat- 
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ed  in  the  higher  dihition  by  the  longer  exposnre  to  heat.     Preliminary  tests 
failed  to  discover  any  pronounced  peptic  or  tryptic  action  of  the  extract. 

7iG  -  New  Observations  on  the  Degradation  of  Inulin    and  "Inulids"    in  Chicory 

Roots. —  Geslin,  B.  and  Wolff,  J.,  in  Comities  rciidns  dcs   Seances  de  V Academic  des 

Sciences,  Vol.  CI^XVI,  No.  lo,  pp.  428-430.     Paris,  March,  11,  1918. 

In  a  previous  paper  (i)  the  authors  showed  that  under  the  influence 

of  diastases  the  inulin  of  chicory  roots  is  gradually  degraded  to  a  liexose 

form,   passing  through  the  intermediate   non-reducing  but  fermentable 

forms  which  they  have  called  "  inulids  ". 

The  authors  have  followed  the  degradation  of  the  inulids  in  the  root 
during  its  preservation  by  the  use  of  two  yeasts  differing  greatly  in  their 
action  on  these  compounds:—  i)  SchizosaccJiaromyces  Pombe,  w.hich  has 
no  action  on  inulin,  but  attacks  all  the  imiHds  derived  from  it  ;  2)  a  Bur- 
gundy yeast  which  attacks  oidy  the  least  condensed  inulids  and  the  pro- 
ducts of  their  hj^drolysis.  The  juice  of  roots  harvested  in  October  and  De- 
cember and  t.he  juice  of  the  same  roots  after  they  had  been  stored  for  a 
month  were  fermented  comparatively  with  tliese  two  yeasts. 

The  inulids  may  thus  be  divided  into  two  groups  according  to  their 
fermentation  characters  and  their  successive  degradations  be  observed 
according  to  the  yeast  used  —  P  or  B. 

Results  obtained  with  roots  hai  vested  in  October  the  juice  0/  idiich  ivas  exa- 
mined immediately  (I)  and  ai^ain  a  uwvlh  later  (II) :  results  based  on  too 
0/  carbohydrates. 

I  II  Difference 

Matter  fermeuted  by  yeast  I? 33.5  58.8  22.3 

»  »  »  1' 50.9  75.9  25.0 

Difference  (P  iuulids) 17.4  20.1  2.7 

It  is  seen  that  during  the  month's  storage  the  amount  of  B  inulids 
increased  by  22.3.  It  is  probable  that  these  B  inulids  were  derived  from 
the  P  inulids ;  as  these  increased  by  2.7  and  could  only  be  derived  from  the 
inulin,  more  P  inulids  formed  than  disappeared.  This  result  may  vary 
with  the  date  of  the  harvest,  for  the  authors  noticed  that  in  the  December 
roots  kept  for  a  month  les^s  P  inulids  were  formed  than  disappeared. 

To  sum  up,  for  October  roots,  100  gm.  of  total  carbohydrates  give  : — 

Juice 

at  the  after 

beginning  i  mouth 

Uufermeutable  inulin 44.2  21.4 

Inulids  fermented  by  Pombe  only 17.4  20.1 

Transformed  P  inulids  fermented    by    P. —  22.3 

Initial  inulids  fermented  byB 33.5  33.5 

Undetermined  matter 4.9  2.7 

100. o  100. o 

(i)  See    R.,  Dec,    1917,  No.    1137.  —  For  inulin    in  plants  see  also  R.   April,    1918, 
No.  399.  (Ed.) 
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The  same  experiments  and  calculations  for  December  roots  gave  :  — 

Juice 

at  the  after 

lieginnjng  i  month 

Unferineiitabk  iuulin 31 -^  20.3 

Iiiulids  fermeutfd  by  P.  only       i7-5  i5-2 

Transformed  P  inulids  fermented  by  B.         ....  —  11.8 

Initial  inulids  fermented  by  B 52.3  52-3 

101.2  99-6 

747  -  The  Relation  of  Amide  Nitrogen  to  the  Nitrogen  Metabolism  of  the  Pe'a  Plant.  — 

Sure,  Barnetx  atidToTTiNGHAM,W.  E.  (Department  of  Agricultural  Chemistry,  Univer- 
sity of  Wisconsin,  Madison),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXVI.  No.  2, 
PP-  535-548,3  Diagr.  Baltimore,  Md. ,  September,  iyi6. 

In  studies  of  nitrogen  metabolism  in  plants,  one  of  tlic  most  striking 
observations  has  been  that  asparagine  accumulates  to  a  considerable  extent 
in  shoots  of  growing  seedlings,  especially  ■when  germinated  in  the  dark  for  2 
to  3  weeks,  but  disappears  during  later  growth. 

This  observation  has  been  the  subject  of  much  discussion.  Different 
theories  have  been  proposed  to  explain  the  physiological  role  of  asparagine 
and  the  chemical  processes  involved  in  its  accumulation  in  plant  meta- 
bolism, but  the  problem  has  not  yet  been  definitely  solved. 

The  purpose  of  the  present  investigation  was  to  determine  whether, 
diiring  germination,  there  is  a  direct  relation  between  the  disappearance 
of  amino-acids  and  the  accumulation  of  amides,  as  determined  by  methods 
more  strictly  quantitative  than  those  formerly  used. 

About  400  gm.  of  air  dried  peas  were  soaked  for  about  12  hours  in  dis- 
tilled water  and  planted  in  sand  in  a  greenhouse.  The  sand  was  watered 
with  distilled  water  daily.  The  seedlings  were  partially  etiolated  for  the 
purpose  of  stimulating  the  accumulation  of  amides  by  retarding  photo- 
synthesis. A  first  crop  was  harvested  after  5  days  of  growth,  a  second 
after  13,  another  after  19,  and  the  last  after  26  days. 

The  main  observations  may  be  summarized  as  follows  :  — 

After  26  days  the  total  nitrogen  more  than  doubled  in  percentage  in 
the  shoot.  This  was  possible  only  when  carbohydrate  decomposition 
was  more  rapid  than  protein  disintegration,  and  indicates  that  during  the 
early  stages  of  growth  of  the  etiolated  pea  plant,  the  shoot  is  the  seat  of 
rapid  carbohydrate  catabolism. 

The  total  nitrogen  somewli^t  decreased  in  the  cotyledon  and,  during 
earlier  stages  of  growth,  a-araino-acids  accumulated  in  the  cotyledon  even 
to  greater  extent  than  in  the  shoot.  This  indicates  that  catabohsm  is  the 
predominant  type  of  change  in  protein  material  of  the  cotyledon  during 
germination. 

The  water-soluble  nitrogen  maintained  a  rather  constant  proportion  of 
the  total  nitrogen  throughout  the  period  of  growth  investigated  with  the 
exception  of  the  first  stage,  when  it  accumulated  to  a  considerable  extent. 

Ammonia  was  present  only  in  traces  in  the  seed,  but  accumulated  as 
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germination  advanced  It  fluctuated  in  the  cotyledon  somewhat  parallel 
to  amide  nitrogen,  but  in  the  shoot  it  decreased  while  amide  nitrogen 
increased. 

Amides  accumulated  in  the  shoot  throughout  all  the  different  stages  of 
germination,  but  not  in  such  large  proportions  as  previous  investigators  have 
reported.  This  may  be  due  to  the  faulty  methods  of  analysis  formerly  em- 
ployed. In  the  cotyledon  the  amide  nitrogen  fluctuated  somewhat  at  early 
stages,  but  later  increased  remarkably,  while  a-amino-acids  were  disap- 
pearing rapidly. 

Amides  accumulated  while  carbohydrates  and  ammonia  decreased. 
It  may  Idc  inferred  that  they  were  produced  synthetically  from  the  latter 
compounds.     The  evidence  for  such  a  view  from  this  study,  however,  is  in- . 
sufficient  to  be  conclusive. 

ocaraino-acids  accumulated  rapidly,  especially  in  the  cotyledon  during 
the  earlier  stages  of  growth.  In  t.he  later  stages  of  growth  they  decreased 
considerably  in  the  shoot  and  disappeared  rapidly  and  completely  from  tbc 
cotjdedon. 

The  accunmlation  of  amides  simultaneously  with  the  decrease  of 
a-amino-acids  and  ammonia  in  the  shoot  indicates  that  a-amino-acids 
serve  for  amide  production  in  the  nitrogen  metabolism  of  the  etiolated  pea 
plant. 

748-  The  Effect  of  One  Plant  on  Another.  —  Pickering,  spencer,  in  Annals  of  Botany, 
Vol.  XXXI    No.  122,  pp.  181-187  -f   3  Figs.  lyOndon,  April,  1917. 

As  a  result  of  numerous  investigations  started  in  1895  the  author  noted 
the  injurious  effect  which  one  plant  may  have  on  another.  In  a  series  of  pot 
experiments  he  found  the  following  species  to  be  subject  to  such  influence :  — 
apple,  pear,  cherry,  plum,  six  kinds  of  forest  trees,  mustard,  tobacco,  to.- 
matoes,  barley,  clover  and  two  varieties  of  grasses.  The  plants  exercising 
the  injurious  effect  were  apple  seedlings,  mustard,  tobacco,  tomato,  two 
varieties  of  clover  and  sixteen  varieties  of  grasses. 

Some  plants  can  exercise  this  action  on  other  individuals  of  their  own 
species  ;  this  is  the  case  with  tobacco,  tomato,  mustard  and  apple.  This  may 
be  (fompared  with  the  well-known  phenomenon  of  the  bad  development  of  a 
young  plant  near  an  older  one.  The  author  believes  that  the  roots  of  the 
plant  exercising  the  injurious  influence  secrete  a  toxic  substance.  Recent 
experiments  confirmed  this  theory.  He  made  three  pot  experiments  with 
mustard.  On  the  surface  of  the  first  pot  was  placed  a  tray  containing  soil, 
and  so  perforated  that  the  water  percolated  through  to  the  pot  below.  In 
this  case  growth  was  normal  and  there  was  no  injurious  effect.  In  the 
second  test  a  crop  of  mustard  was  grown  in  the  tray,  but  the  holes  were 
stopped  and  the  water  for  the  plants  in  the  pot  below  was  given  to  them 
direct.  Growth  was  also  normal  in  this  case.  The  conditions  in  the  third 
test  were  similar  to  those  of  the  second,  except  that  the  holes  were  left 
open  and  the  water  for  the  plants  below  only  reached  them  after  having 
passed  through  the  tray.  In  this  test  the  growth  of  the  mustard  in  the 
large  pot  was  reduced  to  ^/iqo  of  the  normal  growth. 
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The  extent  of  this  action  varies  greatly  ;  in  pot  experiments  reduction 
in  growth  varies  from  6  to  97  %  ;  in  field  experiments  with  trees  it  may  be 
very  small  or  sufficient  to  kill  the  plant. 

Attempts  have  been  made  to  explain  this  phenomenon  by  many  hypo- 
theses, such  as  rapid  exhaustion  of  the  soil,  etc.,  but  they  have  all  been  re- 
jected. The  toxic  substance  which  appears  to  cause  the  action  oxidises 
.rapidly  ;  water  containing  it  loses  its  toxic  properties  when  exposed  to  the 
air  for  2.].  hours. 

749  -  Selection  of  Wheat  in  Ontario,  Canada.  —  zavitz,  c.  a.,  in  the  Oniaiio  Department  plant 

of  Agriculture,  Agricultriral  College,' Bulletin  261,  pp.  30+4  Figs.    Toronto  (Ontario),  brrf.ding 

Febiuary,  1918. 

Winter  wheat  —  i)  The  mass  selection  method  is  still  followed  by 
the  Canadian  Seed  Growers'  Association  and  by  some  experiment  stations. 
Seed  obtained  ia  the  third  year  after  three  successive  selectics  is  sold  as 
a  guaranteed  selected  product. 

2)  An  excellent  example  of  the  results  of  individual  selection  is  shown 
by  the  winter  wheat  Dawson's  Golden  Chaff  derived  from  a  plant  isolated 
in  1881  near  Paris,  Ontario.  This  plant,  remarkable  in  the  midst  of  lodged 
wheat  ou  account  of  the  strength  and  elasticity  of  its  straw,  which  prevented 
its  lodging,  transmitted  its  character  to  its  descendants,  which  now  form 
one  of  thefavourite  wheal  varieties.  Byindividualselectionof  the  variety 
Imperial  Amber  a  pure  line  was  obtained  with  a  yield  exceeding  that  of 
the  parent  variety  by  3.9  bushels  per  acre. 

3)  The  hybrids  Dawson's  X  Tasmania  Red,  Dawson's  X  Bulgarian  and ' 
Dawson's  X  Turkey  Red  gave  in  all  cases  an  average  grain  yield  superior  to 
that  of  the  parent  plants. 

The  cross  Dawson's  X  Bulgarian  gave  a  new  variety,  O.  A.  C.  No.  104, 
which,  duiing  6 years,  gave  an  average  of  45.0 bushels  per  acre, i.  e.,/\.2  bush- 
els more  than  Dawson'.?  and  7.5  bushels  more  than  Bulgarian.  Not  only 
did  O.  A.  C.  exceed  the  j^icld  of  both  its  parent  plants,  but  it  also  exceeded 
the  other  varieties  more  widely  grown  in  Ontario  —  Imperial  Amber, 
Kharkov  and  Yaroslaf.  The  new  variety  is  beardless,  like  Dawson's  and 
has  whitp  glumes,  like  Bulgarian. 

In  addition  to  these  selection  experiments  numerous  tests  were  made 
on  yield,  resistance  to  rust  and  lodging,  with  the  following  results  :  — 

The  average  grain  jdelds  for  5  years  were  ;  ~  Imperial  Amber,  45.8 
bushels  per  acre  ;  Kharkov,  45  7  bushels  ;  Gillespie  Red,  .|5.2  bushels  ; 
McBean's  Golden  Chaff,  45.1  bushels;  Tuscan  Island,  4..'. 9  bushels;  Grand 
Prize,  44.7  ])ushels ;  American  Banner,  44  6  bushels.  These  are  the  varieties  ■ 
best  suited  to  the  district.  Theiss,  Kharkov,  Tuscan  Island,  Yaroslof  and 
Banatka  were  freest  from  rust  ;  Tystofte  Smaa  and  McBean's  Golden  Chaff' 
were  both  badly  attacked.  Dawson's  Golden  Chaff,  American  Banner,  Im- 
perial Amber,  Michigan  Amber,  McPherson  and  Scott  were  the  earliest  varie- 
ties. The  varieties  with  the  weakest  straw  and,  consequently,  most  subject 
to  lodging,  were  Banatka,  Theiss,  Crimean  Red,  Geneva  and  Kharkov. 

Spring  wheat.  —  i)  A  new  hjdjrid  obtained  by  crossing  the  Red  Fife 


8o6  PLANT  BREEDING 


and  Herison  Bearded  varieties  gave,  on  a  five  3^ear  average,  a  yield  (40.7 
bushels  per  acre)  superior  to  an}'-  of  the  spring  varieties  tested  in  Ontario. 
The  results  are  given  of  numerous  selection  experiments  with  spring 
and  winter  wheat  and  rye,  all  of  which  confirm  the  influence  oi  selection 
of  the  largest  and  heaviest  seed  on  the  crop. 

750  -  Increased  Self-Fertilisation  of  Petkuser  Rye  by  Pure  Line  Selection,  in  the 

Netherlands.  —  Meyer,    Gmelin  H.,    in  Cvltura,  Year   XXX,    No.  35;.;,  pp.  14-19. 

Wageningen,  191 8. 

In  1915  the  author  sorted  out  56  ears  of  Petkuser  rye  in  order  to  de- 
termine whether  distinct  and  improved  types  could  be  isolated  by  pure 
line  selection.  The  results  are  of  special  interest  with  regard  to  the  self- 
fertilisation  of  rye  (i). 

In  1916  the  plants  of  each  strain  were  divided  into  three  groups  : — 
i)  plants  freely  exposed  to  cross-pollinisation  ;  2)  plants  the  inflorescences 
of  wliich  were  partially  isolated  with  muslin,  the  web  being  coarse  enough 
to  let  pass  a  certain  amount  of  pollen  carried  by  the  wind  ;  3)  plants  the 
inflorescences  of  which  were  completely  isolated  with  parchment. 

In  1 917  the  ears  of  a  certain  number  of  descendants  of  each  of  these 
three  groups  were  completely  isolated  before  flowering  by  bags  of  parch- 
ment. The  plants  thus  subjected  to  forced  self -fertilisation  showed  marked 
differences  in  the  percentage  of  setting.  Some,  as  those  of  line  3,  had 
as  much  as  57  seeds  per  ear,  whereas  others  did  not  produce  as  much  as 
a  single  seed.  Line  3  was  remarkable  for  its  high  degree  of  self-fertilisa- 
tion, with  an  average  of  about  20  seeds  per  ear.  It  is,  therefore,  possible 
by  pure  line  selection  to  isolate  types  of  rye  with  a  degree  of  self-feitility 
much  above  the  normal. 

The  author  intends  to  continue  this  selection  work  taking  into  considera- 
tion the  shape  and  colour  of  the  ear.  The  original  number  of  strains  has  • 
been  gradually  reduced  to  three  —  Nos.  28, 37  and  3  — by  successive  elimina- 
tion of  the  worthless  ones.  Line  28  has  an  ear  with  square  section  of  the 
real  Petkuser  type.  Line  37  is  characterised  by  a  special  colour  of  the  un- , 
ripe  ear  and  by  a  tendency  to  produce  three  seeds  per  spikelet,  which  makes 
it  very  broad  and  compact.  As  has  been  already  said,  line  3  ranks  first  in 
self-fertilisation. 


h 


tr. 


751  -  Selection  Experiments  with  Two  Cultivated  Oats  According  to  the  Position  ^i 

of  the  Seed  in  the  Spikelet,  in  France.  —  Daniel,  I*.  and  MifiCK,  E.,  in  AnnaUs  des 
sciences  natuielks,  Vol.  XX,  Nos.  1-6,  i^p.  289-308  -t-  11  Tables  +  C  Figs.     Paris,  1917-    fl  I' 
The  spikelets  of  oats  are  composed  of  a  variable  number  of  alternate  Jiifiii. 
flowers  which,  may  be  arranged  as  follows  :  — 

i)  Two  fertile  flowers,  internal  and  external,  and  ;i  much  larger  and   Htei^j 

more  membraneous  sterile  flower ;  WW. 

2)  Three  fertile  flowers,  one  of  which,  known  as  "intermediary",  is  Kj^, 

between  the  external  and  internal  flowers  ; 


\ 


(i)  The  degree  of  self-fertilisation  of  rye  is  very  low  ;  th-.-   percentage  of  selling   in   self- 
fertilised  plants  rarely  exced?  5  %.     See  R.  Feb.,  iot8.  No.  r  |6.  {Ed.). 
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3)  A  single  fertile  flower  called  "  single  "  flower,  and  one  rudimentary- 
sterile  flower  ;  the  former  represents  the  external  flower  of  the  preceding 
cases. 

Four  very  dift'erent  kinds  of  seed  correspond  to  the  various  flowers  :  — 
a)  external ;  b)  single  ;  c)  intermediary  ;  d)  internal.  The  size,  morpholo- 
gical peculiarities  and  proportion  of  these  seeds  serve  to  differentiate  the 
principal  varieties  of  cultivated  oats.  It  is  generally  admitted  that  the 
external  seeds  are  heavier  than  the  internal  ones,  but  the  kernel  is  not  so 
plump.  As  regards  weight  and  construction  single  seeds  closely  resemble 
external  seeds,  intermediary  seeds  internal  ones. 

This  has  been  shown  by  the  work  of  various  authors  (chiefly  Dbnaiffe 
&S1RODOT,  Dufour),  but  up  to  the  present  no  investigation  appears  to  have 
been  made  into  the  agricultural  value  of  these  different  seeds  and  the 
possibilit}^  of  a  selection  based  on  their  separation,  and  the  advantages  to 
be  derived  therefrom.  Nevertheless,  the  very  position  of  these  different 
seeds  on  the  inflorescence  and  their  respective  development  seems  to  show 
that  there  exists  between  them,  in  addition  to  their  morphological 
differences,  physiological  differences  capable  of  being  transmitted  to  their 
descendants. 

In  order  to  solve  this  question  the  authors  undertook  from  1910  to  1913 
a  set  of  experiments  the  results  of  which  they  now  give. 

In  the  first  place,  from  a  commercial  lot  of  the  two  varieties,  Canadian 
white  oats  and  Brie  black  oats,  i  000  seeds  were  chosen  at  random,  and  di- 
vided into  the  four  above  mentioned  groups  to  determine  the  proportion. 
A  predominance  of  intermediary  seeds  was  found  in  the  white  cats,  and  of 
external  ones  in  the  black  oats. 

An  equal  number  (300)  of  the  seeds  of  each  group  and  the  original  mix- 
ture was  sown  in  separate  plots  in  order  to  determine  the  yield  and  charac- 
ters of  the  descendants.  The  yields  of  the  four  groups  (1-IV)  and  the 
original  mixture  (V)  were  :  — 

White  oats.  —  I)  245  gm.  ;  H)  195  gm.  ;  III)  175  gm.  ;  IV)  215  gm,  ; 
V)  210  gm. 

Black  oats.  —  I)  135  gm.  ;  II)  250  gm.  ;  III)  160  gm.  ;  IV)  130  gm,  ; 
V)  180  gm. 

In  white  oats,  therefore,  the  external  seed  gave  the  highest  yields,  in 
black  oats  the  single  seeds.  This  shows  that  the  position  of  the  seed  on 
the  spikelet  does  not  influence  the  yield. 

It  was  of  interest  to  know  whether  the  descendants  of  the  external  seeds 
of  white  oats  and  the  single  seeds  of  black  oats  were  respectively  richer  in 
external  seeds  and  single  seeds,  and,  consequently  more  productive  than  the 
parent  variety.  To  test  this  the  descendants  of  each  of  the  above  groups 
of  seed  were  sorted  in  1911  with  the  following  results  : —  in  white  oats  the 
single  seed  predominated  in  the  descendants  of  each  group,  being  most 
numerous  in  those  of  the  internal  seeds.  In  black  oats,  on  the  contrary, 
the  external  seeds  predominated,  reaching  their  maximum  in  the 
descendants  of  the  intermediary  seeds.  Thus,  in  spite  of  selection,  the 
same   type   of   seed    (single  in    white  oats,   external   in  black  oats)  was 
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predominant  in  all  the  groups.  Moreover,  selection  did  not  accentuate 
or  even  preserve,  the  character  which  it  should  have  peipetuated,  for 
the  number  of  seeds  in  each  category  was  about  the  same  from  whatever 
kind  of  seed  it  was  derived. 

The  inefficiency  of  the  selection  was  also  clear  when  the  composition 
of  the  descendants  of  the  sorted  and  mixed  seeds  was  compared.  The  differ- 
ences were  very  small,  practically  negligible,  and  all  the  seed,  whether  sort- 
ed or  not,  may  be  said  to  have  given  the  same  result. 

Determinations  were  also  made  for  each  group  of  the  weight  of  loo  seeds 
and  the  relative  proportion,  in  weights,  of  the  coat  and  kernel.  It  was  found 
that  these  factors  depend  neither  on  heredity  nor  selection,  but  vary  accord- 
ing to  the  varieties  and  environmental  conditions  (climate,  etc.). 

C0NC1.USIONS.  —  i)  The  proportion  of  the  different  seeds,  as  charac- 
terised by  their  position  on  the  spikelet,  is  not  hereditary  but  subject  to 
environmental  conditions  the  influence  of  which  is  manifest  in  a  different 
wa}''  according  to  the  variety  under  consideration. 

2)  The  weight  of  the  different  seeds  in  very  variable. 

3)  Selection  based  on  the  separation  of  these  different  .seeds  is  of 
slight  value  as  regards  their  distribution  among  the  descendants,  their 
weight,  or  the  relative  proporton  of  coat  and  kernel. 

4)  The  different  seeds  are  of  unequal  value  as  regards  yield  and  the 
quality  of  the  product,  but  these  values  are  not  characteristic  of  the  seed 
and  vary  with  the  variety  and  climatic  conditions. 

5)  The  1913  experiments  gave  results  differing  slightly  from  those 
of  the  preceding  years  ;  they  showed  the  actual  and  general  predominance 
of  two-seeded  spikelets,  but  this  predominance,  present  in  all  the  groups 
whatever  their  origin,  cannot  be  attributed  to  selection. 

6)  Finally,  if  the  position  of  oat  seeds  on  the  spikelet  gives  them  cer- 
tain morphological  peculiarities  (known  for  a  long  time  and  enabling  theni 
to  be  easily  distinguished),  it  gives  them  no  physiological  property  or  spe- 
cial hereditar}'-  quality  so  that  it  does  not  make  efficient  selection  possible. 

752  -  The  Inheritance  of  Characters  in  Rice,  in  India.—  parnell,  f.  r.,  rangaswami 

Ayy,\ngar,  G.  N.,  and  Ramiah,  K.,  in    Memoirs   of  the  Department  of  Agriculture  in 
India,  Botanical  Series,  Vol.  IX,  No.  2,  pp.  75-105  -f  21   Tables  -|-  5  Coloured  Plates.' 
Calcutta,  November,  191 7. 

The  experiments  described  were  started  at  the  Government  Farm  of 
Coimbatore  in  1913  with  about  100  varieties  of  rice. 

Size  OP  outer  GI,UMES.  —  The  rice  spikelet  is  single-flowered,  with  two 
outer  sterile  glumes,  i  inner  fertile  glume,  and  a  palea;  these  two  last  are 
joined  and  referred  to  together  as  inner  glumes.  The  outer  glumes  are 
small,  rarely  more  than  ^  to  V5  the  length  of  the  inner  glumes,  except  in 
the  Rakki  Pakshi  Bhatta  variety,  in  which  both  kinds  of  glume  are  about 
the  same  length. 

In  a  plot  of  rice  with  short  outer  glumes  which  had  been  exposed  to 
cross-fertilisation,  were  found  several  varieties  with  long  outer  glumes. 
Eight  of  these  were  selected  and  all  their  descendants  were  long  glumed. 
On  the  other  hand  some  of  the  short-glumed  varieties  transmitted  this 
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character  without  change,  whereas  others  had  mixed  descendants  including 
short-glumedandlong-glumed  plants  in  the  Mendelian  ratio  of  3  :  i,  thus 
showing  the  short -glumed  character  to  be  dominant  to  the  long-glumed. 

G0I.DEX  COIvOUR  OF  INNER  GI^UMES   AND  INTERNODES.    —   The  COloUI 

is  usually  light  green,  but  in  many  cases  it  is  gold,  and  when  such  this 
character  is  recessive  to  green,  the  ratio  of  green-glumed  to  gold-glumed 
plants  in  F^  being  3:1.  In  other  cases  transmission  of  colour  is  so  complicated 
as  to  suggest  the  presence  either  of  another  determinant  for  the  gold  which 
is  incompletely  dominant  to  green,  or  of  an  inhibitory  factor  acting  only  on 
the  glumes,  the  internodes  remaining  golden. 

Factor  concerned  in  the  distribution  of  colour  in  the  glumes. 
—  The  inner  glumes  are  often  of  a  characteristic  blackish-brown  colour 
which  affects  the  furrows  more  particularly.  As  the  golden  colour,  the 
blackish-brown  may  be  subjected  to  a  factor  which  localises  it  in  the  centre 
of  the  glume,  the  top  and  base  of  which  remain  entirely  green.  This  factor 
is  dominant  ;  in  F.^  the  respective  numbers  of  plants  with  piebald  glumes  and 
those  with  glumes  of  uniform  gold  or  with  blackish-brown  furrows  down 
their  whole  length,  are  in  the"  Mendelian  ratio  of  3  :  i. 

Purple  pigmentatioy.  —  This  is  due  to  the  presence  of  anthocyaain 
in  the  cell  sap.  The  character  "  pigmented  "  is  dominant  to  the  character 
"  unpigmented  ".  Between  the  pigmented  and  unpigmented  individuals 
there  are  the  two  ratios  3 :  i  and  9  :  7,  which  suggests  the  presence  of  two 
distinct  factors  of  pigmentation.  This  hypothesis  was  confirmed  by  the 
results  of  an  experiment  in  which  purple  pigmented  plants  were  obtained 
from  a  cross  between  the  unpigmented  Garudaa  Samba  variety  with  an  F^ 
hybrid,  also  unpigmented.  The  two  purple  factors  were  evidently  distri- 
buted in  a  heterozygous  state  in  the  two  parents. 

Dark  purple  colouring  of  the  pulvinus  and  auricle.  —  In  t.he 
absence  of  the  factor  causing  this  colour  t.he  pulvinus  (swollen  zone  at  the 
base  of  the  leaf -sheath  immediately  above  the  node)  and  the  auricle  re- 
main green  or  greenish- white.  In  this  case  the  pigmented  character  is 
also  dominant. 

Similar  conditions  also  govern  the  purple  pigmentation  of  the  leaf- 
sheath  ;  this  pigmentation  often  extends  to  the  ligule. 

Purple  lining  of  internode  (l),  purple  glumes  (G),  purple 
stigma  (S),  purple  axil  (a).  —  To  study  these  characters,  the  determinants 
of  which  are  expressed  bj^  the  letters  in  parenthesis,  a  cross  was  made 
between  two  plants  of  the  Basangi  variety,  one  of  which  had  purple  lining 
of  the  internode,  purple  glumes  and  no  pigmentation  of  the  stigma  or 
axil  (LLGGssaa^  the  other  purple  stigma  and  axil  but  no  pigment  in  the 
other  organs  (llggSSAA).     F^  gave  a  hybrid  with  the  formula  LlggSsAa. 

In  Fg  it  was  found  ttiat  each  character,  considered  separately,  is 
dominant  to  the  character  "  unpigmented  ".  Considered  together,  however, 
these  characters  showed  that  :—  i)  purple  lining  is  associated  with  purple 
glumes  (L  and  0  in  conjunction)  ;  2)  purple  stigma  is  associated  with 
purple  axil  (S  and  A  in  conjunction) ;  3)  green  internodes  and  glumes  are 
associated  with  purple  stigma  and  axil.  In  F^  there   are,  then,   onl}^  three 
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distinct  types: —  LGsa,  LQSA,  IgSA,  present  in  the  ratio  1:2:  i  ;  thus  L  is 
coupled  with  G,  S  with  A  and  LQ  repels  SA. 

The  Fi  hybrid  with  the  formula  LlGgSsAa  thus  only  forms  two  types 
of  gamete  :  LGsa  and  IgSA  which  combine  in  F^  to  form  i  LLGGssaa,  2 
LIGgSsAa,  1  IlggSSAA,  i.  e.,  two  pure  types  resembling  the  parents  and  i  type 
resembhng  the  F,  hybrid. 

The  two  factors  S  and  A  are  constantly  coupled  and  the  authors  never 
found  any  exception  to  this  rule.  L  and  G,  however,  sometimes  show 
aberrant  types  thus  proving  the  connection  between  them  to  be  less  strong 
than  that  between  S  and  A.  Cases  of  repulsion  were  observed  not  only 
between  the  two  groups  LG  and  SA,  but  also  between  LQ  and  S,  G  and  S,  L. 
and  S. 

Ripening  bi,ack  character  of  inner  gi,umes.  —  In  certain  varie- 
ties of  rice,  when  the  grain  begins  to  ripen  the  glumes  turn  almost  entirely 
black  ,  becoming  paler  later  so  that,  when  ripe,  they  are  of  a  dull  smoky 
colour.  The  black  character  is  dominant  to  the  straw-coloured  character 
and  evidently  depends  on  two  factors.  This  was  shown  by  an  examina- 
tion of  Fj,  in  which  the  number  of  plants  with  black  glumes  and  yellow 
glumes  respectively  were  in  the  ratio  of  3  :  i  or  9  :  7,  according  to  whether 
the  parent  is  heterozygous  for  one  or  both  of  these  factors. 

Colour.  OP  the  grain.  —  The  colour  of  husked  rice  varies,  from  white 
through  a  series  of  intermediate  shades,  to  red. 

By  crossing  the  Sadai  Samba  (white)  and  Bori;  Muruthagna  Bhatta 
(red)  varieties,  were  obtained,  in  F^  , red-grained  and  white-grained  in- 
dividuals in  the  ratio  of  3  :  i.   Red  therefore  is  dominant  to  white. 

In  certain  cases,  however,  the  segregation  of  these  characters  is  more 
complicated. 

Two  natural  red  varieties  gave,  in  F^,  three  definite  groups  :—  a)  full- 
red  grain,  b)  grey-brown  grain  and  c)  white  grain,  in  the  ratio  9  (red)  : 
7  (grey-brown  X  white)  as  if  the  red  were  due  to  the  simultaneous  presence 
of  two  factors  one  of  which  by  itself  produces  the  grey-brown  type.  On  the 
other  hand,  further  investigation  including  Fg  and  F^  tends  to  show  that 
full  red  is  due  to  one  single  determinant,  which  produces  red  in  the  presence 
of  the  purple  pigmentation  factor,  and  grey-brown  in  its  absence. 

753  -  Improving  Alfalfa  by  Selection  and  Hybridisation   in  Manitoba,  Canada.  — 

SouTHwoVLTH, W., in  The  Agficultural  Gazette  of  Canada,  VoL  V,  No.  2,  pp.  158-162 -|- 2 
Figs.  Ottawa,  February,  191 8. 

The  experiments  described  have  been  carried  out  since  1 91 5  at  the 
Manitoba  Agricultural  College  with  the  aini  of  producing  types  of  alfalfa 
suitable  for  forage  and  seed,  and,  at  the  same  time,  resistant  to  the  low 
temperatures    of  the  Canadian  winter. 

Pure  strain  selection.  ■ —  At  present  the  plants  being  tested 
number  4000  and  belong  to  8  different  strains,  one  of  which  seems  to 
unite  in  good  proportions  a  high  forage  yield  and  high  seed  yield. 

Hybridisation.  —  By  crossing  common  alfalfa  [Medicago  sativa) 
with  the  yellow-flowered  type  {Medicago  falcata)  known  for  its  resistance  to 
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low  temperatures,  31  plants  were  obtained  in  the  i^j  which  are  remarkable 
for  their  strength  and  vigour. 

It  is  hoped  to  isolate  types  valuable  both  for  their  yield  in  forage  and 
resistance  to  cold. 

754  -  Sugar  Beet  Seed  Production  and  Stock  of  the  United  States.  —  i.  Beet  Seed  Crop     agricultural 

of  1917  lyarger ;  Acreage  Smaller,  in  Facts  About  Sugars,  Vof .  VI,  No.  2,  pp.  27.  New  York,  seeds 

1918.  —  II.  Beet  Seed  Report  Issued.  Ibid.,  No.  13,  pp.  253.  —  III.  Country  Has 
Ample  Beet  Seed  Supply  for  Season.  Ibid.,  No.  15,  pp.  287.  (i). 
The  sugar  beet  seed  production  of  the  United  States  during  the  year 
1917  is  reported  by  the  Department  of  Agriculture  at  5  546  000  lb.,  an 
increase  of  335  000  lb.  or  rather  more  than  6  per  cent  over  the  crop 
of  1 91 6.  While  the  seed  production  was  larger,  the  acreage  devoted  to 
cultivation  of  seed  beets  was  13  per  cent  less  than  in  1916,  the  crop  of  1917 
being  grown  on  4  579  acres,  as  compared  with  5  268  acres  devoted  to  seed 
beets  in  the  preceding  year. 

The  far  western  States  of  California,  I'daho  and  Utah  were  responsible 
for  the  increase  in  production  in  1917,  the  other  seed  producing  areas 
showing  a  decrease.  In  these  three  states  the  crop  last  year  was  2  458  000 
as  against  i  628  000  lb.  in  1916,  a  gain  of  51  per  cent.  The  acreage  devoted 
to  seed  production  in  these  States  was  2  523,  as  compared  with  2  178  in 
the  year  before,  an  increase  of  15  per  cent. 

In  the  other  great  seed  producing  area,  embracing  the  states  of  Color- 
ado, Kansas,  Nebraska  and  Montana,  the  seed  crop  of  1917  was  12  ^2  P^r 
cent,  smaller  in  1917  than  in  1916,  the  figures  being  3  030  000  lb.  for  last 
year  and  3  445  000  lb.  for  the  year  before.  In  1916  this  territory  produced 
66  per  cent,  of  the  country's  total  seed  crop  while  last  year  its  production 
was  only  54.5  per  cent,  of  the  total.  The  acreage  devoted  to  seed  beets  de- 
creased in  this  territory  from  2  725  acres  in  1916  to  i  978  acres  in  1917,  a 
decrease  of  nearly  28  per  cent. 

Beet  seed  production  in  Michigan  and  Ohio  in  1917  was  only  58  000  lb., 
as  compared  with  128  000  lb.  in  1916,  a  falling  oil  of  more  than  half.  The 
area  in  seed  beets  in  these  states  decreased  from  365  acres  in  1916  to  only 
78  acres  last  year. 

In  point  of  production  per  acre  the  Colorado-Kansas-Nebraska-Montana 
territory  made  the  best  showing,  obtaining  an  average  of  i  532  lb.  of  seed 
to  the  acre,  as  against  an  average  of  974  lb.  to  the  acre  for  California,  Idaho 
and  Utah  and  an  average  of  744  lb.  to  the  acre  for  Michigan  and  Ohio, 
The  Great  Western  Sugar  Company,  the  Utah-Idaho  Sugar  Company  and 
the  United  States  Beet  Seed  Company  were  the  country's  largest  producers. 

According  to  the  final  figures  on  sugar  beet  seed  stocks  in  the  United 
States  on  January  31, 1918,  as  collected  bythe  War  Emergency  Seed  Survey, 
there  were  on  hand  19  240  571  lb.  of  imported  beet  seed  and  7  927  614  lb. 
of  home  grown  seed,  a  total  of  27  168  185  lb. 

As  compared  with  the  corresponding  date  of  1917,  the  report  shows  an     • 
increase  of  3  740  918  lb.  in  the  stock  of  imported  and  2  495  443  lb.  in  the 


(i)  See  R.  1917,  No.  139.  (Ed.) 
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stock  of  domestic  seed,  making  a  combined  increase  of  6  236  361  lb.  or 
nearly  30  per  cent.,  during  the  year.  Importation  of  sugar  beet  seed  into 
the  United  States  during  the  twelve  months'  intervals,  as  reported  by  the 
Department  of  Commerce,  amounted  to  15  437  797  lb. 

Checking  up  these  figures  for  stocks  on  hand  at  the  two  dates  and  of 
receipts  in  the  interim,  it  appears  that  the  domestic  sugar  beet  crop  of 
1917  required  in  the  planting  a  total  of  14  747  436  lb.  of  seed.  The  beet 
acreage  for  1917  is  estimated  by  the  Department  of  Agriculture,  at  675  400 
acres,  which  works  out  at  an  allowance  of  21.8  lb.  of  seed  to  the  acre.  This, 
however,  takes  no  account  of  replantings  nor  of  acreage  planted  which 
yielded  no  crop. 

As  regards  seed  supplies  for  the  coming  seaj:on  and  for  that  to  follow 
it  is  apparent  that  there  is  sufficient  seed  on  hand  to  plant  a  normal  beet 
acreage  for  1918,  including  the  necessary  replantings,  and  that  after  the 
planting  season  is  over  there  should  be  a  surplus  of  from  20  to  25  per  cent. 
of  the  sugar  beet  seed  requirements  for  1919.  Very  little  sugar  beet  seed 
has  been  imported  since  January  31,  1918  ,and  it  is  not  probable  that  any 
large  quantity  will  be  imported  before  the  close  of  the  1918  planting  season. 

In  view  of  the  small  surplus  that  will  remain  after  the  191 8  planting 
has  been  finished,  it  is  evident  that  a  considerable  increase  in  domestic 
seed  production,  together  with  a  large  importation  of  seed,  will  be  neces- 
sary in  order  to  make  possible  a  normal  sugar  beet  acreage  in  1919.  Reports 
indicate  that  the  beet  sugar  companies  are  awake  to  the  situation  and  are 
preparing  to  increase  their  seed  production  this  year. 

755  -  The  Best  Varieties  of  Italian  Rice.  —  Novelli,  N.,  ia  the  Giomale  di  Agricoltwa  dclla 
Domenica,  Year  XXVIII,  No.  17,  p.  89  +  4  Figs.     Piacenza,  April  28,  1918. 

The  great  number  of  varieties  of  Italian  rice  is  a  disadvantage  which 
the  "  R.  Stazione  sperimentale  agraria  di  risicoltura  "  of  Vercelli  is  trying 
to  overcome  by  selection,  organisation  of  the  production  of  selected  seed, 
and  the  supply  of  such  seed  to  growers.  This  would  allow  the  cultivation 
of  a  limited  number  of  the  best  varieties  of  rice. 

The  most  productive  varieties  are  known  as  "  common  ",  whereas  the 
"  semi-firie  "  or  "  fine  "  ones  are  earlier  and  more  appreciated  for  the  quali- 
ty of  their  produce.  At  the  present  time,  when  a  large  production  is  es- 
sential, the  author  advises  that  the  following  varieties  be  sown  :—  "  Chinese 
originario  "  or  "  Abbondanza  "  ;  "  Onsen  ",  now  acclimatised  and  grown  in 
North  Ital}'  on  account  of  its  ver^-  high  yield  and  relative  earliness  ;  some 
of  the  good  early  types  derived  from  "  Chinese  originario  "  (i)  more  suited 
to  cold,  shady  soils  and  late  sowing ;  these  rices  do  not  suffer  from  lack  of 
nitrogenous  fertilisers  because  they  have  little  herbaceous  growth  and  much 
seed  —  60  %  or  more  of  paddy  and  40  %  or  less  of  straw ;  "  Lencino  ",  which 
in  suitable  soils  gives  very  high  yields  and  does  not  drop  its  grain,  even 
when  ripe  ;  "  Ranghino  »  (2)  ;  "  black  "  and  "  yellow  Vialone  ".  As  varie- 
ties for  transplanting  "  Chinese  originario  "  and  "  Onsen  "  are  especially 
recommended  because  thej^  tiller  rapidly  and  give  a  maximum  crop.  Where 


(I)  See  R.  1917,  No.  330.  —  (2)  See  R.  1916,  No.  34.  {Ed.) 
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it  is  necessary  to  increase  the  acreage  under  cereals  at  the  expense  of  fields 
already  fertihsed  and  prepared  for  forage,  it  is  advisable  to  make  the  first 
and  most  important  cut  of  hay,  then  to  transplant  the  rice,  which  in  the 
meantime,  has  been  grown  in  seed-beds. 

To  encourage  the  transplanting  of  rice  the  Ministery  of  Agriculture  offers 
rewards  of  30  to  50  lire  per  hectare  (about  los.  to  i6s.  pr  acre),  to  be  divid- 
ed between  the  most  skilled  growers  and  labourers. 

756  -  "Early  Dellarole"  Rice.  — Marcarelli,  B.,  in  11  Giomale  M  Risicoltwa,  Year  VIII, 
No.  3,  pp.  35-38  +  I  Fig.    Vercelli,  March  31,  1918. 

This  variety  was  isolated  in  1911  from  a  rice  from  China  by  Signor 
N1C01.AS  DeIvIvAROIvE  of  Vinzaglio  (province  of  Novara)  who  tested  it  under 
the  most  varied  conditions.  Having  convinced  himself  of  the  constancy 
and  uniformity  of  the  descendants,  he  distributed  it  for  cultivation  on 
a  large  scale.  It  is  now  used  not  only  in  the  districts  bordering  on  that 
from  which  it  originated,  but  also  wherever  it  has  been  tested. 

The  principal  characters  of  this  new  rice  are  :  —  easy  adaptation  to  the 
most  varied  soils,  perfect  grain  from  a  commercial  point  of  view,  marked 
earliness.  As  it  ripens  in  120  to  130  days  from  the  date  of  sowing,  it  is 
,  much  to  be  recommended  for  old  rice  fields  with  cold  damp  soil  so  long  as 
the  irrigation  water  is  warm.  It  also  does  well  in  new  fields,  converted  from 
meadows,  so  long  as  nitrogenous  fertilisers  are  not  used  excessively,  as  in 
this  case  it  lodges.  The  author  describes  it  as  follows:—  erect,  little 
inferior  in  vigour  to  "Chinese  originario";  culm  relatively  thin,  not  very 
resistant  to  lodging,  arched  at  the  cj^me  with  white  nodes,  leaves  removed 
from  the  culm,  short  and  light  green  till  earing,  panicles  rather  close  and 
arched,  of  average  length  and  breadth,  with  long  spikelets  at  their  base  ; 
carj'-opses  few,  longer  than  those  of  "  Chinese  originario  ",  of  a  fine  straw 
colour  when  ripe ;  glumes  not  ver}^  thick,  almost  or  entirely  glabrous, 
with  slightly  defined  sides  and  rudimentary^  awn  ;  glumelles  well  developed, 
white,  standing  out  well  at  the  base  of  the  glumes.  The  interior  of  the 
caryopsis  contains  a  very  thin,  light  perisperm  (coat)  and  a  compact, 
vitreous  endosperm  (albumen),  giving  a  very  transparent,  pearly,  commer- 
cial product  which  is  much  appreciated. 

Tillering  is  limited,  but  hardly  inferior  to  that  of  most  early  rices,  and 
the  ratio  between  the  weight  of  grain  and  that  of  straw  is  about  equal  to 
that  of  "  Chinese  originario  ".  , 

Ripening  occurs  during  the  first  days  of  September,  whatever  the  date 
of  sowing  (from  March  to  the  first  week  of  May)  and  is  rarely  as  late  as  the 
middle  of  the  month.  The  yield  is  from  1.79  to  1.83  tons  of  paddy  per  acre ; 
under  the  best  conditions  this  yield  may  reach  and  even  exceed  2  tons  per 
acre. 

Examination  of  the  culms,  panicles,  caryopses,  etc.,  gave  the  following 
result  : — 

Average  height  of  plant 90-100         cm. 

lycngth  of  panicles 17-20  » 

Number  of  spikelets  per  panicle 7-9 
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lycngth  of  spikelets  from  the  base 8-10        cm, 

1)        »         »             »         »    cyme 6-7  » 

Number  of  caryopses  per  panicle 90-120 

Weight  of  I  000  rough  grain  (paddy) 29.8-29.9  gm. 

Weight  of  1  litre  of  paddy 590-600  » 

Number  of  rough  grains,  per  litre 17750-20100 

I  length 7.75-7.90  mm. 

Size  of  rough  grains    .|  frontal  diameter 3.50-3.65  » 

-   side              »          2.25-2.30  » 

commercial  type 68-69  % 


Yield  of  cleaned  rice   ......  ,        ,     ,         .   >  r      n, 

I  inferior  type  (cracked  gram)    ....  6-5  % 

Date  of  ripening .         first  days  of  September 

Yield  of  paddy  per  acre i. 79-1. 99  tons. 

In  view  of  its  great  earliness  the  new  variety  does  not  attain  the  maxi- 
mum yield  of  "  Chinese  originario  "  It  is  advisable  to  sow  it  rather 
closely,  not  less  than  i.ii  to  1.19  cwt.  of  paddj^  per  acre  and  1.36  to 
1.43  cwt.  per  acre  when  it  is  sown  very  late  in  old  fields  with  cold  soil, 

757  -  Cultivation  of  Edible  Leguminosae  in  Tunis  for  the  Production  of  Dry  Seeds. 

—  Bulletin  de  la  Direction  gene-rale  de  l'  A^ricuUure,  du  Commerce  et  de  la  Colonisation 
de  la  Re^ence  de  Tunis,  Year  XXI,  No.  92,  pp.  158-184.  Tunis,  July,  August,  September, 
1917. 

In  view  of  the  increased  price  of  dry  seeds  of  edible  lyeguminosae,  it  is 
in  the  interest  of  Tunis  to  develop  the  cultivation  of  these  plants.  The  con- 
ditions in  the  country  are  such  that  extended  cultivation  of  these  crops  will 
in  no  way  restrict  that  of  others  and  may  even  prove -favourable  to  cereals. 

A  general  outline  of  the  economic  and  environmental  conditions, 
parasites  and  diseases  is  given,  followed  by  a  description  of  the  principal 
crops,  containing  information  useful  to  all  those  interested  in  Tunis. 

There  are  some  IvCguminosae  among  those  described  which  are  of  parti- 
cular interest.  The  cultivation  of  beans,  horse  beans  and  chick  peas,  already 
adopted  over  wide  areas  of  the  Regenc}^  should  be  yet  more  widely  extended. 
Lentils,  one  of  the  Leguminosae  hitherto  little  cultivated,  should  do  well 
and  give  a  high  yield  per  acre.  Peas  could  also  be  grown  with  good  results 
and  fetch  liigh  prices  ;  in  normal  times  France  imports  nearly  900  000  cwt 
of  peas  annually. 

The  dwarf  bean  is  less  strong  and  needs  favourable  positions.  For  this 
reason  its  cultivation  must  be  tested  for  some  time  before  its  extension  can 
be  recommended. 

STARCH  CROPS       758  -  CanttB  cdul/s  in  Trinidad.  — Frekman,  W.  G.,  in  the  Bulletin  of  the  Department 
of  Agriculture,  Trinidad  and  Tobago,  Vol.  XVI,  Pt.  4,  p.  174.     Trinidad,  1917. 

As  in  many  other  tropical  countries  Canna  edulis  is  abundant  in  Trini- 
dad and  Tobago,  where  it  is  known  as  "  tous  les  mois  ".  It  is  cultivated 
in  gardens,  and,  in  cases  where  it  has  escaped  cidtivation,  grows  wild.  The 
boiled  roots  may  be  eaten  by  human  beings,  and,  in  some  countries  such  as 
Queensland,  they  are  used  for  the  extraction  of  starch.  Asample  analysed 
at  Hawaii  showed  the  following  composition  for  the  small  and  big  roots 
respectively,  the  composition  being  similar  to  that  of  the  potato  :—  Water 
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81.58,  65.86;  nitrogen-free  extract  15.57,  31-34;  protein  1.37,  1.20,  fat 
0.13,  0.15,  fibre  0.54,  0.64  ;  ash  0.81,  0.81. 

The  plant  is  easily  grown  b}^  planting  pieces  of  the  root  at  distances  of 
I  foot  in  rows  3  or  4  feet  apart.  It  takes  from  6  to  8  months  to  ripen,  and, 
at  Trinidad  produces  about  15  tons  per  acre.  The  roots  keep  well,  and 
when  stored  in  sacks  do  not  decay  for  three  months. 

Recently  [Report  of  the  Haivaii  AgriculturalExperitnent,  1916)  the  cul- 
tivation of  this  plant  as  a  food  for  pigs  was  recommended. 

759  -  Canavalia  ensiformis,  and  C.  gladiata  in  Trinidad  and  Tobago.  — 

Shrewsbury,  Herbert  S., in  th.(t  Bulletin  of  the  Department  of  Agriculture,  Trinidad  and 
Tobago,  Vol.  XVI,  Pt.  2,  pp.  65-67;  Pt.  4,  pp.  224-225.  Trinidad,  1917. 
Since  1915  Canavalia  ensiformis  has  made  considerable  progress  in  Tri- 
nidad as  a  cover  crop  in  coconut  and  cacao  plantations.  The  fact  that  the 
dry  beans  (white)  are  edible  makes  it  preferable  to  other  cover  crops.  It 
is  also  a  good  quality  forage.  C.  gladiata,  is  similar  to  the  preceding  plant, 
but  of  stronger  growth  with  brownish-yellow  or  red  seeds.  It  may  be  put 
to  the  same  uses. 

Analyses  of  the  seeds,  the  results  of  which  are  given  below,  showed 
that  the  two  species  contain  no  hydrocj'anic  acid:—  C.  ensiformis.  — 
Water  15.5,  carbohydrates  45.2,  protein  27.6,  fibre  5.4,  ash  3.1,  fat  3.2, 
food  units  122  ;  weight  of  whole  bean  1.97  gm.,  percentage  of  skin  14.4. 
C.  gladiata.  —  Water  12.7,  carbohydrates  53.6,  protein  25.1,  fibre  2.4,  ash 
2.9,  fat  3.3,  food  units  125  ;  weight  of  whole  bean  2.73  gm.,  percentage  of 
skin  15.5. 

The  nutritive  value  of  these  beans  is  equal,  or  even  superior,  to  that  of 
French  kidney  beans. 

760  -  Growing  Sorghum  in  Kansas.  —  Cunningham,  C,  C.  and  Kenney,  Ralph,  in  Agri- 
cultural Experiment  Station,  Kansas  State  Agricultural  College  Bulletin  "i^o.  218,  54  pp., 
15  tables,  24  Figures.  ]VIanhattan,  Kansas,  igi8. 

The  authors  base  their  statements  on  experimental  data  and  the  ex- 
perience of  practical  farmers  in  all  parts  of  Kansas.  The  summary  of 
their  work  is  given  below. 

The  sorghums  are  more  resistant  to  heat  and  drought  than  maize. 
They  are,  therefore,  more  profitable  in  those  sections  where,  because  of 
drought,  hot  winds,  and  shallow  soils,  maize  is  not  a  reliable  crop.  Sorghum 
will  outyield  maize  as  a  forage  or  silage  crop  in  any  part  of  the  state. 

Sorghum  leaves  the  ground  in  poor  condition  for  the  following  crop, 
and  is  therefore  commonly  considered  hard  on  the  ground.  Pound  for  pound 
of  material  produced,  sorghum  does  not  remove  more  fertility  than  other 
C'^ops. 

Crops  that  make  their  growth  during  the  latter  part  of  the  growing 
season  should  follow  sorghum  rather  than  autumn  or  early  spring  seeded 
trops  like  wheat  or  oats. 

The  varieties  of  grain  sorghum  most  extensively  grown  in  Kansas  are 
Blackhull  kafir.  Pink  kafir.  Dwarf  Blackhull  kafir.  Dwarf  milo,  and  Feter- 
ita.     Blackhull  kafir  gives  best  re     Its  with  favourable  conditions.     Pink 
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kafir  yields  better  than  the  Blackhiill  variety  on  poor  soils  or  in  unfavourable 
seasons,  or  where  the  growing  season  is  too  short  for  the  latter.  Dwarf 
milo  and  feterita  and  other  earl3'  varieties  are  grown  where  the  season  is 
too  short,  or  the  rainfall  too  deficient,  for  Pink  kafir. The  varieties  of  the 
sorgos  or  sweet  sorghums  most  extensively  grown  in  Kansas  are  : — •  Black 
Amber,  Red  Amber,  Orange  and  Sumac.  The  Red  Amber  is  the  best 
variety  for  western  Kansas.  Kansas  Orange  and  an  earl}^  strain  of  Sumac 
are  best  for  eastern  Kansas. 

Three  methods  of  planting  the  sorghums  are  employed  in  Kansas  : — ■ 
surface  planting,  open  furrow  planting,  and  listing.  Surface  planting  is 
best  on  heavy,  poorty  drained  soils  in  eastern  Kansas.  The  open  furrow 
method,  which  consists  of  seeding  in  rather  shallow  furrows  made  by  two 
discs  set  on  either  side  of  the  planter  shoe,  usually  gives  the  best  results  in 
eastern  Kansas,  where  drainage  is  good  and  rainfall  abundant.  Listing 
is  practical,  and  generall}^  the  best  method  in  western  and  central  Kansas. 

Usually  the  sorghums  should  be  planted  about  ten  days  later  than 
maize. 

Rowed  sorghum  for  grain  shoidd  be  seeded  at  the  rate  of  4  to  8  pounds 
per  acre,  depending  on  the  soil  and  rainfall.  If  grown  for  forage  or  silage 
this  amount  should  be  doubled.  Sorghum  broadcasted  or  drilled  for  hay 
should  be  seeded  at  the  rate  of  i  to  2  bushels  per  acre.  It  should  be  sown 
later  than  sorghum  for  grain.  Rowed  sorghum  should  receive  as  thorough 
cultivation    as    maize. 

The  proper  stage  to  harvest  rowed  sorghum  depends  on  the  purpose 
for  which  it  is  intended.  Sorghum  for  feed  should  be  cut  when  the  grain  is 
in  the  dough  stage.  For  silage  it  should  be  cut  when  in  the  hard  dough 
stage,  or  nearly  ripe.  For  grain,  it  should  be  cut  when  fully  mature.  For 
syrup  it  should  be  harvested  in  the  dough  stage.  Sorghum  drilled  or  broad- 
casted for  hay  should  be  cut  in  the  milk  or  soft  dough  stage.  It  makes  the-' 
best  quality  of  feed  when  it  reaches  the  proper  stage  for  cutting'  just  be- 
fore frost. 

Sorghum  cross-fertilises  readily,  which  almost  always  results  in  dete- 
rioration. Continual  roguing  to  remove  hybrid  and  foreign  heads  is 
necessary  to  maintain  a  pure  variety.  vSorghum  seed  for  home  use  should 
be  field  selected  and  kept  in  the  head  until  planting  time. 

vSweet  sorghum  is  utilized  to  a  limited  extent  in  Kansas  for  syrup  pro- 
duction.    This  industry  is  increasing. 

The  grain  sorghums,  kafir,  milo  and  feterita,  when  property  fed,  are 
but  slightly  inferior  to  maize  for  feeding  livestock.  They  are  similar  to 
maize  in  composition,  but  are  not  as  palatable,  and  a  smaller  percent  of 
the  nutrients  is  digestible.  Feeding  tests  carried  out  at  the  Kansas  Agricul- 
tural Experiment  Station  indicate  that  they  have  from  85  to  90  per  cent 
of  the  feeding  value  of  maize  for  fattening  hogs  and  cattle  and  from  90  to  95 
per  cent  for  fattening  sheep.  Sweet  sorghum  and  kafir  make  excellent 
forage.     Sorghum  silage  is  about  equal  to  maize  silage. 

The  sorghums  are  comparatively  free  from  diseases  and  insect  ene- 
mies.    Kernel  smuts  is  the  only  seriou    sorghum  disease  in  Kansas.  This 
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can  be  readily  controlled  by  treating  the  seed  with  formaldehyde  (40  per 
cent  solution).  Chinch  bugs,  grasshoppers  and  the  kafir  ants  are  the  only 
insect  enemies  that  seriously  damage  sorghum  in  Kansas. 

761  -  Experiments  on  the  Cultivation  of  Paspalum  dilaiaium  in  the  Colonial 

Garden  of  Palermo.  — •  BolUttino  di  Studi  ed  Informaziom  del  R.  Giaydino  culomalc  di 

Palermo,  VoL  IV,  Pt.  2,  pp.  54-57.  Palermo,  1917. 

Paspalum  dilatahim,  grown  in  the  Colonial  Garden  of  Palermo,  did  very 
well  without  irrigation.  It  reached  an  average  height  of  from  3.38  to  4.92 
feet.  Sown  in  autumn  it  was  already  well  developed  in  April.  It  was  cut 
during  the  first  days  of  June  and  yielded  14  tons  of  hay  per  acre.  . 

762 -Oil  Yielding  Plants  of   ln^O-C\i\ndL.  — Cvi\^wo&-s,  Cn.,  in  Bulletin  economique  de r In- 
dochine.  Year   XX,  New   Series,  No.  127,  pp.  563-619  +  18  Plates.   Hanoi-Haiphong, 
November-December,  191 7. 

The  author  (Agricultural  and  Commercial  Inspector,  and  Curator  of 
the  Agricultural  Museum),  after  having  described  the  present  situation  in 
Indo-China  with  regard  to  the  production  of  oil-yielding  plants  and  oils, 
and  its  possible  development,  gives  a  detailed  list  of  the  oil-yielding  species 
capable  of  being  used  industrially  or  commercially.  The  plants  are  studied, 
classified  in  families,  with  their  scientific  names,  synonyms,  common  and 
native  names,  geographical  distribution,  description,  extraction,  and  the 
quality  and  value  of  their  oil. 

Myristicaceae.  —  Knema,  Myristica  glaticescens  Hook  f .  and 
Th.  =  Knema  coHicosa  lyour  =  M.  corticosa  Hook  f.  and  Thoms. 

Bixaceae.  —  i)  lyucraban,  Hydnocarpns  anthelminticus  Pierre. 
2)  Chaumoogra  (i),  Taraktogenos  Blumei  Hassk.  —  3)  False  chaulmoogra, 
Gynocardia  odor  at  a  R.  Br. 

Guttiferae  —  i)  Calophyllum  inophyllum  Lin.  —  2)  C.  Thorelii 
Pierre  —  3)  C.  Balansa  Pitard.  —  4)  Garcinia  tonkinensis  In.  Vesque,  Cay- 
doc  (2). 

Ternstroemiaceae.  —  Tea-oil  plant,  Thea  sasangua  Nois  = 
T.  oleosa  lyOur  =  Camellia  drupifera  lyOur. 

Malvaceae.  —  Cotton  plant :  i)  Gossypium  herhaceum  I/in.  and  2)  G. 
hirsutum. 

Bombacaceae.  —  Kapok  of  Indo-China:  i)  Silk  cotton  tree, 
Eriodendron  anfractuosum  D.  C.  —  Bombax  pentandnim  J^in.  =  Eriophorpos 
Javana  Rumph  =  Gossampinus  alba  Ham.  =  Eriodendron  Rheedi  Planch. 
—  2)  Silk  Cotton  Tree,  Bombax  malaharicum  D.  C.  =  B.  Ceiba  I/in.  =  B. 
heptaphylla. 

Sterculiaceae.  —  i)  Sterculia  cocKinchinensis  Pierre  —  2)  St. 
'oetidal^in.  —  3)  St.  PexaFierie.  —  4)  St.  LosvisWall.  —  5)  St.  alata  Roxb. 

Meliaceae.  —  Amoora  sp.  ? 

Simarubeae.  —  i)  Irvingia  malayana  Pierre  ~  2)  /.  Oliveri  Pierre. 

Sapindaceae.  —  i)  Soapnut  tree,  Sdpindtis  Mukorossi  Gaertn. 


h 


(i)  vSec  R.  Dec.,  1917  No.   1166.  —  (2)  See  R.,  1917,  Nos.  436  and  S54  {Ed.) 
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=  Pavieasia  annamensis  Pierre.  —  3)  Schleicher  a  trijuga  Wild.  =  Melicoca 
trijuga  Juss.  =  Sch.  pubescens  oleosum  Pierre.  —  Stadmannia  Sideroxylon  — 
Cussamhium  oleosum. 

Anacardiaceae.  —  Buchanania  lati  folia  Roxb. 

Moringaceae.  — Horse  radish  tree,  Moringa  pterigosperma  Gaertn. 
—  M.  oleifera  lyamk  =  M.  zeylanica  Pers.  =  M.  polygona  D.  C. 

ly  e  g  u  m  i  n  o  s  e  a  e.  —  i)  Pea  nut,  Arachis  hypogea  lyin.  —  2)  Soja  =  i 
Glycine  Soja  Sieb.  and  Zucc.  =  G.  hispida  Miq.  =  Dolichos  Soja  I^in.  = 
Soja  hispida  Moench. 

Rosacea  e.  —  Pariniarum  Annamenae  Hauce, 

Combretaceae.  —  Malabar  almond  tree,  Terminalia  Catappa  lyin. 

Cucurbitaceae.  —  i)  Hodgsosonia  heteroclita  Hof .  and  T.  — 
2)  Momordica  cochinchinensis  Spreng  =  Muricia  cochinchinensis  lyOur  = 
Momordica  mixta  =  M.  dio'ica  Wall. 

P  e  d  a  1  i  n  e  a  e.  —  Sesame,  Sesamum  indicum  Lin.  =  S.  Uitmm 
Retz.    =  5.   orientale. 

lyabiatae.  —  Perilla,  Per  ilia  ocymoides, 

Sapotaceae.  —  Tonkin  Bassia,    Dasilippa   Pasquieri   M.    Dub. 

I/auraceae.  —  i)  Litsea,  Litsea  citrata  Bl.  —  2)  Ter  anther  a  sebi- 
fera  Pers. 

R  u  t  a  c  e  a  e.  —  i)  Shaddock  tree,  Citrus  decumana  Murr,  =  C.  cos- 
tata  Rafin. 

Euphorbiaceae.  —  i)  Aleurites  montana  Wils.,  2)  Candle 
nut  tree,  Aleurites  moluccana  Forst.,  3)  Stillinga  sebifera  IVIichx.,  this 
is  the  Cay-soi  (=tallow  tree)  ;  this  is  followed  by  an  extract  of  the  re 
port  of  M.  GrosjEAN  of  the  I^yons  Mission  in  China,  pp.  385-389  ;  4)  Rot- 
tlera  sebifera ;  5)  Croton,  Croton  tigtium  Lin. ;  6)  Physic  Nut  tree,  Jatro- 
pha  curcas  L,in.,  (i) ;  7)  Makken ;  8)  Castor  Oil,  Ricinus  communis  Lin. : 
9)  Hevea  brasiliensis 

Urticaceae.  —  Hemp ;  i)  Cannabis  sativa  Lin.  and  2)  C.  gigantea, 

Coniferae.  —  Pine. 

Palms.  —  i)  Coconut,  Cocos  nucifera  Lin.  —  2)  Oil  Palm,  Elaeii 
guineensis  Jacq. 

763  -Coffee  in  Abyssinia.  —  Spalletta,  a.,  in  U AgncuUura  Coloniale,  Year  XI,  1st.  Half- 
Year,  No.  i,  pp.  70-88;  No.  2,  pp.  111-132-I-2  Plates;  No.  3,  pp.  196-222 -fi  Map;  No. 4, 
pp.  284-297  ;  Bibliography  of  138  Publications.  Florence,  February  28,  April  30,  June  3O; 
August  31,  1917. 

Wild  and  cultivated  species  and  varieties.  —  Coffee  is  not  a  native 
of  Arabia,  as  many  wrongly  believe,  but  of  the  high  mountains  in  the  south- 
west of  Abyssinia,  where  it  grows  wild  and  where  the  purest,  most  aromatic! 
and  most  appreciated  varieties  are  found.  The  wild  or  cultivated  Abyssim 
ian  varieties  are  :  "  Ennana  "  or  "  Naria  ",  "  Arrari  "  or  "  Arrarino  '^^ 
"  Zeghie  ",  "  Gentel  ". 

The  "  Ennaria  "coffee  plant  is  the  stock  from  which  all  the  other  exist-l 
ing  varieties  are  derived.  "  Ennaria  "  coffee  closely  resembles   "  Mocha  j 


(i)  See  R.  Sept.,  1917,  No.  853.  (Ed.) 
[76  3-:  6  3] 


STIMULANT  PLANTS  8tQ 


coffee,  with  which  it  is  sometimes  mixed,  and  which  it  frequently  surpasses 
in  quaht^^  It  has  two  sub-varieties :  —  "  Caffa  "  (the  district  where  it  origin- 
ated) and  "  Ennaria  "  properly  speaking,  derived  from  the  other  Galla 
districts.  The  seed  of  the  first  variety  is  smaller,  rounder,  and  of  a  darker 
green  than  that  of  the  second,  which  is  elongated. 

The  "  Arrari "  coffee  plant  takes  its  name  from  the  place  where  it  origin- 
ated. This  coffee  is  sometimes  mixed  with  Mocha.  There  are  two  sub- 
varieties: —  "  Arraro  ",  from  near  the  town  of  Arrar,  with  elongated  seed 
(hence  its  English  name  of  "  longherry  ")  ;  "  Ittou  ",  in  the  district  of  the 
Ittou-Gallas  and  Arussis,  with  small,  yellow  seed ;  the  colour  is  due  to  the 
fact  that  it  is  only  put  on  the  market  2  or  3  years  after  being  harvested, 
so  that  it  is  thoroughly  dry. 

The  "  Zaghie  "  variety  comes  from  the  lyake  Tzana  district,  near  Za- 
yhie  and  Quorata.  It  is  the  least  appreciated  quality  on  account  of  its  lack 
of  aroma. 

The  "  Gentel  "  variety  differs  from  the  preceding  one  by  the  manner  in 
which  the  seed  is  treated ;  it  is  produced  and  consumed  almost  exclusive- 
ly in  the  Ouollo-Gallas  district ;  it  has  a  very  agreeable,  rather  strong 
flavour. 

Centres  of  cofee  production  in  Abyssinia.  —  There  are  three 
principal  centres  :  i)  the  basin  of  the  Omo  and  Didessa  ;  2)  Arrar  and 
neighbourhood ;  3)  Tzana  I^ake  district  in  Godjam. 

The  first;  by  far  the  most  important,  is  the  original  centre  of  the  coffee 
plant  which  grows  there  wild  on  the  hillsides  and  in  the  valleys  at  a  height 
from  4  920  to  6  560  feet,  forming  almost  exclusively  the  vegetation  of  the  un- 
dergrowth, and  sometimes  of  the  clearings,  in  the  forests.  It  is  also  culti- 
vated. In  the  lyake  Tzana  district  the  coffee  plant  was  introduced  at 
a  very  remote  date  and  has  become  semi -wild. 

Climate  and  vegetation.  —  Abyssinia  includes  three  large  climatic 
zones:   — i)  the  lower  or  "  quolla  "  called    by  the    Gallas    "  worebo  "  ; 

2)  medium  or  "voine  dega"  called  by  the  Gallas  "worebo  angescho"; 

3)  upper  or  "  dega  ",  called  by  the  Gallas  "  angescho  ".  The  first  is  a  district 
of  great  depressions  or  valleys  below  4  920  feet,  hot,  damp  (as  the  result 
of  water-courses,  lakes,  and  periodical  rains),  with  a  luxurious  vegetation. 
This  zone  is  not  cultivated  because  it  is  unhealthy ;  the  natives  go  down  there 
from  the  table-lands  only  to  collect  the  ripe  fruit  of  the  wild  coffee  plants. 
The  second  zone  is  widely  cultivated,  with  a  perpetual  spring,  where 
all  the  European  fruit  plants  flourish  and  give  as  much  as  three  harvests  a 
year.  Its  altitude  is  from  3  950  to  9840  feet.  The  third,  above  9  840  feet, 
is  the  zone  of  wide  pasture  lands,  and  above  it  are  the  eternal  snows. 

Soil.  —  That  of  the  Tzana  Lake  district  is  alluvial,  cool  and  very 
fertile.  In  Arrar  the  coffee  plant  flourishes  in  granitic  soils  and  ceases  grow- 
ing in  the  clay  soils.  In  the  Galla  district  the  soil  is  volcanic  and  very 
fertile. 

Cultural  methods.  —  The  woody  or  herbaceous  vegetation  of  vir- 
gin soils  is  destroyed  by  fire.  The  soil  is  ploughed  and  sometimes, 
manured,  and  sown  before  the  rainy  season.     The  irrigation,  even  when 

[163] 


820  AROMATIC   AKD    NARCOTIC    PLANTS 

primitive^  is  practically  sufficient.     The  sole  cultural  care  is  the  removal  of 
weeds. 

Nurseries  are  rare  in  the  Galla  district.  As  a  rule,  at  the  rainy  season, 
the  natives  go  to  the  forest  and  choose  young  plants  for  sowing.  These 
they  place  obliquely  in  the  soil,  with  the  earth  attached  to  them,  at  a  depth 
of  from  12  to  14  inches,  covering  them  with  soil  so  that  only  about  4  inches 
of  the  plant  is  above  ground.  If  an  adult  plant  is  used  it  is  topped  to  about 
7  inches. 

When  nurseries  are  formed  the  seeds  are  sown  as  soon  as  the^''  are  ex- 
tracted from  the  ripe  fruit.  The  you^ng  plants  are  cnl}^  transplanted  when 
they  are  at  least  28  inches  high,  i.  e.,  at  the  end  of  one  or  even  two  years. 
Permanent  plantations  contain  800  plants.  The  first  flowering  occurs  one- 
year  after  transplantation  and  before  the  rains,  i.  e.,  in  April.  The  first  har- 
vest is  made  two  3^ears  after  the  first  flowering.  The  plant  reaches  a  height 
of  10  to  16  feet  (sometimes  20),  and  lives  and  bears  fruit  for  20  years,  in 
rare  cases  30. 

In  Arrar  the  cultivation  of  the  coffee  plant  is  rational  and  intense.  In 
the  Tzana  district  the  plant  is  semi7wild  and  is  not  cultivated,  the  coffee 
alone  being  harvested. 

Finally  the  author  studies  the  commercial  routes  through  which  Ab3's- 
sinian  coffee  passes  and  considers  the  future  of  the  cultivation  of  the  plant 
in  that  country. 

764  -  Tobacco  in  Honduras.  —  Makinson,  G.  a.,  iu  Commerce  Reports,  No.  288,  pp.  950-952.    1 
Washington,  IQ17. 

Honduran  tobacco  has  always  enjoyed  a  preeminent  position  in  the 
estimation  of  Central  American  tobacco  smokers,  so  much  so  that  native 
tobaccos  of  the  neighbouring  Republics  are  often  put  on  the  market  under 
the  name  of  "  Tabaco  de  Honduras  "  in  order  to  obtain  higher  prices.. 
It  is  commercially  known  as  "  Copan  tobacco  ",  because  the  best  quality 
and  largest  quantities  are  produced  in  the  Department  of  Copan,  which 
borders  on  both  the  Guatemalan  and  Salvadoran  frontiers.  It  is  also 
produced  in  commercial  quantities  in  the  Departments  of  Ocotepeque, 
Gracias,  Santa  Barbara,  and  El  Paraiso,  the  capitals  of  the  respective 
Departments  being  the  marketing  centres.  The  estimated  average  annual 
production  of  each  district  is  as  follows  :  Paraiso,  7  500  lb  ;  Santa  Barbara, 
250  000  lb  ;  Gracias,  50  000  lb.  ;  Ocotepeque,  410  000  lb.  ;  and  Copan, 
I  000  000  lb. 

Planting,  Harvesting  and  Curing.  —  Tobacco  -is  planted  during  October 
—  that  is,  from  2  to  4  weeks  before  the  close  of  the  rainy  season  —  so  that 
the  j^oung  plants  have  sufficient  time  to  take  root  before  the  long  dry 
season  sets  in.  The  seeds  are  planted  in  nurseries  during  July  and  the 
young  sets  transplanted  about  4  months  later.  One  pound  of  seed  should 
produce  approximately  20  OOO  plants,  and  growers  place  about  2  250  plants 
to  the  acre. 

The  leaves  are  ready  for  gathering  between  February  and  April  and 
the  custom  is  to  start  harvesting  as  soon  as  the  plant  has  full}^  developed  ; 
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this  is  sometimes  determined  by  the  appearance  of  yellow  tints  in  the 
leaves  or  when  the  leaves  show  signs  of  brittleness  on  being  doubled  or 
bent.  Thestockiscut  wholea  little  above  the  roots  and  the  seed  is  obtained 
later  from  the  suckers  that  sprout  from  the  remaining  lower  part  of  the 
stem.  The  stocks  are  then  hung  out,  head  down,  in  the  open  air  and 
exposed  to  the  sun.  If  any  are  harvested  in  the  rainy  season  (which  is  rare) 
the}'  are  dried  in  the  shade.  After  being  dried  in  the  sun  for  15  or  20  days 
the  stocks  are  pressed  for  3  days,  and  the  leaves  are  then  separated  from 
the  stems  and  sorted  into  3  grades,  according  to  size.  They  are  then  tied 
in  bundles  of  i  lb.  each  —  the  stems  being  utilized  for  fastening  —  and  are 
alternately  pressed  and  sunned  until  the  veins  are  thoroughh'-  dried.  Owing 
to  negligence  and  the  var^'ing  judgements  of  different  farmers  the  result- 
ing product  is  not  always  uniform,  which  sometimes  results  in  obtaining 
lower  prices.  Dried  leaves  average  from  9  to  20  in.  in  length,  and  a  well- 
cultivated  acre  should  j'ield  from  400  to  650  lb. 

Both  strong,  mild,  dark  and  light  tobaccos  are  produced,  these  pro- 
perties depending  largeh'  upon  the  nature  of  the  soil  and,  to  a  somewhat 
lesser  extent,  uj)on  the  amount  of  rainfall  and  the  time  and  method  chosen 
for  cutting  and  curing.  If  the  plants  are  permitted  to  ripen  thoroughly 
the  leaves  will  be  rather  dark  in  colour,  whereas  if  cut  earlier  a  lighter 
shade  will  be  obtained.  A  poor,  sandy  soil  is  said  to  produce  a  mild  to- 
bacco and  a  rich  clay  soil  a  somewhat  stronger  plant.  In  seasons  of  copious 
rainfall  it  is  noticed  that  the  leaves  are  invariablj-  of  a  dark  hue. 

Cost  of  Production.  —  It  costs  from  8  to  12  cents  United  States  cur- 
rency to  raise  a  pound  of  tobacco  in  Honduras,  and  the  market  price 
ranges  from  15  to  25  cents,  depending  on  the  class  and  quality.  It  is  sup- 
posed that  most  of  the  tobacco  cultivated  in  Honduras  was  originally 
derived  from  Cuban  seed,  and  the  more  progressive  growers  still  continue 
to  import  Cuban,  Jamaican,  Porto  Rican,  and  American  seed.  When 
ready  for  market  Honduran  tobacco  closely  resembles  that  grown  in  North 
Carolina  and  Virginia.  It  burns  well  and  has  a  pleasant  aroma,  and  con- 
noisseurs state  that  its  failure  to  achieve  just  recognition  of  its  worth  is 
due  solely  to  the  primitive  and  unscientific  methods  employed  in  its  har- 
vesting and  cuiing. 

Methods  of  Packing  —  Export  Trade  in  Tobacco.  —  Tobacco  is  packed 
for  shipment  in  bales  of  100  lb.  each,  which  are  well  wrapped  in  several 
layers  of  banana  leaves  and  tightly  tied  with  strong  banana  fibre .  Although 
•apparently  crude,  this  method  of  packing  is  considered  the  most  practical, 
combining  as  it  does  the  qualities  of  lightness  and  cheapness. 

As  the  tobacco  fields  of  Honduras  are  in  closer  proximity  to  the 
railroads  and  seaports  of  Salvador  and  Guatemala  than  to  those  of  Hon- 
duras, nearly  all  the  crop  is  strapped  on  the  backs  of  native  Indian  runners 
or  mules  and  carried  over  the  frontier  trails  to  the  neighbouring  Republics. 
These  caravans  pass  the  border  at  remote  hamlets,  where  no  custom  uses 
are  established,  so  that  statistics  showing  the  volume  of  this  trade  are  not 
available.  However,  it  is  well  known  that  practically  all  of  the  highgrade 
cigars  and  cigarettes  manufactured  in  Central  America  are  either  of  pure 
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Honduran  tobacco  or  contain  a  large  admixture  of  it.    The  amount  and  value 
of  tobacco  exports  through  the  seaports  of  Honduras  for  the  years  1915 
and  1916,  respectively^    were    56800  lb.,    worth    $6810,    and  890251b.,- 
worth   I19  610. 

.  Honduras  tobacco,  after  being  manufactured  into  cigars  and  cigar- 
ettes in  Guatemala  and  Salvador,  is  exported  in  considerable  quantities  to 
South  America,  particularly  Peru,  the  Caribbean  countries,  and  Europe. 
The  volume  of  this  business  amounts  to  many  thousands  of  dollars  annually. 

Efforts  made  to  expand  industry  and  markets.  —  Of  recent  years  the 
Honduras  Gouvernement  has  taken  measures  to  foster  the  industry,  and 
aside  from  maintaining  several  schools  where  young  natives  are  taught 
to  cultivate  and  cure  the  crop  scientifically,  steps  are  being  taken  to  im- 
prove the  quality  of  the  plants  and  to  find  new  outlets  for  the  constantly 
increasing  production.  The  Government  recently  sent  several  youths  to 
the  tobacco  districts  of  Cuba,  where  they  were  able  to  study  the  up-to-date 
methods  employed  there  in  the  various  branches  of  the  industry. 

Tobacco  is  principall}'  used  in  Central  America  for  cigars  and  cigar- 
ettes ;  pipe  smoking  and  chewing  have  not  been  introduced  among  the 
natives,  although  nearly  all  of  them,  including  minors  and  women,  smoke. 
Among  the  labouring  classes  the  women  of  nearly  every  household  prepare 
the  cigars  and  cigarettes  for  the  family  needs.  During  the  fiscal  year 
1914-15  %  7  480  worth  of  cigarette  paper  was  imported,  the  greater  part  of 
this  supply  coming  from  Spain  and  small  shipments  from  the  United  States  ; 
and  Germany. 

Up  to  the  present  no  attempts  have  been  made  to  manufacture  high- 
grade  cigars  or  cigarettes  on  a  large  scale,  although  with  an  abundance  of 
raw  material  and  cheap  labour  it  would  seem  to  warrant  a  careful  investi- 
gation.. Nearly  every  man  and  woman  of  the  labouring  class  understands 
the  rudiments  of  cigar  making,  although  none  of  tnem  are  particularly 
expert  at  it.  However,  they  could  soon  be  trained  to  turn  out  as  good 
cigars  as  are  manufactured  in  Cuba.  An  almost  unlimited  supply  of  this 
labour  could  be  obtained  at  from  25  to  50  cents  per  day.  Cigar  factories 
in  Guatemala  utihze  native  labour  and  their  products  (Honduras  tobacco 
with  Sumatra  wrappers)  are  said  to  compare  favourably  with  those  of  j 
many  factories  in  Cuba,  Porto  Rico,  and  the  Philippines. 

In  addition  to  supphdng  the  demand  for  good  cigars  in  Honduras 
itself,  a  profitable  market  could  be  worked  up  among  the  other  Central 
American  Republics. 

VARIOUS  765  -  Marvel  of  Peru  {Mirabilis  Jalapa),  a  Plant  which  should  be  Utilised.  — 

PLANTS  ]Mancada-GuiGNONes,   Francksco.  ill  La   Riiista    Agricola,    Year   X]V,    Pt.    302,    pp. 

142-143.  Rome,  May  i,  1918. 

The  author  has  made  a  long  study  of  this  plant  and  concludes  that  its 
cultivation  for  various  industrial  uses  is  advisable. 

When  grown  in  gardens  the  plant  flowers  excessively,  to  the  detriment 
of  the  seed,  which  is  small.  In  arid  soil,  however,  especial!}^  if  fertilised 
with  ashes,  it  flowers  less;  and  the  seeds  are  much  larger  and  richer  in  starch, 
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The  stamens,  pistils,  and  perianth  (which  dries  up  without  separating 
from  the  seed)  give  a  fast  purplish  colour  which  dyes  silk. 

The  starch  contained  in  the  seed  is  of  very  good  quality.  When  freed 
from  the  husk  and  germ  the  seeds  give  a  very  fine  flour,  which  may  be  used 
for  making  bread,  paste,  biscuits,  etc.;  they  may  also  be  subjected  to  al- 
coholic fermentation  as  they  contain  a  sugar. 

The  cultivation  of  this  plant  in  malarial  districts  would  be  very  advan- 
tageous ;  the  flowers  open  in  the  evening  and  during  the  night  give  off  a 
verystrong  smell  which  keeps  away  mosquitoes,  orstupifiesthem,  thus  mak- 
ing them  inoffensive. 

766  -  "  Chamiso "  (Atrip/ex   canascens)  a,nd    "  Quelite  Salado"   (Atr/p/ex 
acanthocarpa).  Plants  of  the  Arid  Districts  of  North  Mexico  Suitable  for 

growing  in  Saline  Desert  Soils.  —  Patoni,  Carlos,  in  La  Rcvista  agncola,  Organo 
oficial  de  la  Direccion  de  Agricullura,  Secretaria  de  Fomcnto,  Mexico,  Vol.  i,  No.  2, 
pp.  48-49.  Mexico,  September  15,  1917. 
"  Chamiso  ",  or  "  costilla  de  vaca  ",  or  "  costilla  '  [Atriplex  canascens) 
is  found  in  northern  Mexico,  New  Mexico  and  Texas.  The  variety  most 
common  in  Mexico  is  angustifolia,  which  prefers  rich,  strong  land,  and, 
though  not  of  necessity  halophytic,  also  does  well  in  medium  soil,  and  can 
stand  perfectly  well  sodium  salts  such  as  chloride  or  carbonate.  It  grows 
to  a  height  of  from  3.28  to  4.92  feet  and  its  foliage  is  about  6.56  feet  in 
diameter.  Its  leaves  are  tender  and  good  as  forage.  The  wood  is  used  as 
fuel. 

The  "  quelite  salado  ",  or  "  saladillo  "  {Airiplex  anca?ithocarpa,  which 
must  not  be  confused  with  another  plant  also  called  "  saladillo  ",  the  Cheno- 
podiaceae  Suaeda  Torreyana  or  S.  Moquinii)  is  found  in  the  same  districts 
as  the  preceding  species,  but  is  smaller  and  of  more  rapid  growth  because 
almost  entirely  herbaceous.  It  is  always  halophytic.  Its  leave  sare  more 
tender  and  appetising,  and  sodium  is  extracted  from  its  ash. 

The  author  recommends  that  these  plants  be  sown  or  transplanted 
to  cover  the  dried-up  soil  of  the  old  bed  of  the  I^ake  of  Texcoco. 

767  -  The  "  Miaray"  {Citrus  miaray  n.  sp.),  a  New  Citrus  Fruit  of  the  Philip-  fruit 

pines.  —  Wester,  P,  J-  (Agricultural  Adviser,  Department  of  Mindanao  and  Sulu),  in  Growing 

The  Philippine  Agricultural  Review,  Vol.'  X,  No.  4,  pp.  456-457,     Manila,  1917. 

The  Philippines  already  hold  first  rank  in  the  number  of  indigenous 
'orms  of  the  genus  Citrus,  and  this  very  fact  is  a  promise  of  discovery  of 
stiU  unrecorded  species  in  the  less  explored  regions  of  the  Archipelago.  Apart 
irom  a  purely  botanical  point  of  view,  new  forms  are  at  present  also  of 
great  interest  as  opening  up  new  possibilities  in  hybridization,  especially 
in  connection  with  the  problem  of  breeding  new  types  resistant  or  immune 
to  the  citrus  canker,  Pseudomonas  citri  Hasse. 

The  "  miaray  "  {Citrus  miaray  n.  sp.)  described  and  named  by  the 
author,  was  found  by  him  in  August,  1917,  in  Impolutao  in  the  interior  of 
the  Province  of  Bukidnon,  Mindanao,  at  an  elevation  of  750  metres. 

With  its  willowy,  slender,  drooping  branches  and  dense  crown  of  dark 
;reen  foliage,  the  miaraj*    is   an   exceedingly   handsome  ornamental  tree 
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about  6  metres  in  height.  The  fruit  is  about  the  size  of  a  lime.  It  is  pleas- 
antly acid  and  may  be  used  like  the  lime.  The  clean,  vigorous  growth  of 
the  tree  indicates  that  it  is  likely  to  prove  a  desirable  stock  for  other  cul- 
tivated varieties  of  the  citrus. 

768  -  Soil  Management  Investigations  in  a  Young  Apple  Orchard.— Woodbury,  C.G., 

NoYES,  H.  A.  and  |Oskamp,  Joseph,  in  Purdue  University,  Agricultural  Experiment 
Station,  Bulletin  No  205,  Vol.  XX,  52  pp.,  XXIII  Tables  12  Figs.  I^afayette,  Ind., 
Saptember,  1917    . 

The  object  of  this  investigation  (carried  on  at  Laurel,  Indiana)  has  been 
to  study  the  effects,  and  particularly  the  factors  responsible  for  the  effects 
of  tillage  with  cover  crop,  mulch  and  sod  on  apple  trees.  The  present  report 
covers  the  formative  period  of  the  life  of  the  trees.  The  land  comprising 
the  experimental  plots  had  been  used  as  a  permanent  pasture  for  nearly 
40  years  previous  to  planting  the  orchard.  The  investigation  has  to  do 
mainly  with  the  upland  area,  the  hillside  plot  being  included  for  anj'  addi- 
tional light  it  might  throw  on  the  behaviour  of  the  upland  plots.  The  sys- 
tems of  soil  management  include  four  major  treatments,  \dz.,  clean  culti- 
vation with  a  winter  cover  crop  ;  a  heavy  mulch  of  straw  applied  to  the 
trees  and  the  grass  cut  and  let  lie  ;  the  grass  cut  and  allowed  to  lie  where  it 
falls,  no  mulch  given  the  trees  ;  the  grass  cut  and  raked  up  to  form  a  mulch 
collar  about  the  trees. 

The  lyaurel  soil  contains  a  high  percentage  of  silt  and  clay,  and  varies 
but  little  in  its  physical  composition,  specific  gravity  and  water-holding 
capacity.  The  soil  (to  a  depth  of  9  in.)  is  not  notably  deficient  in  any 
essential  element,  however  it  is  not  very  productive.  The  low  organic  matter 
content  and  the  high  proportions  of  silt  and  clay,  make  the  soil  one  through 
which  water  percolates  slowly  and  one  which  is  easily  puddled  ;  coupled  with 
these  conditions  is  a  slight  acidity.  The  subsoil  is  not  greatly  different 
from  the  surface  soil. 

The  average  annual  precipitation  during  the  five-j'ear  period  1912-1916 
has  been  38.71  in.  The  spring  months  are  usualh^  much  better  supplied 
with  moisture  than  the  autumn  months.  Periods  of  dry  weather  frequently 
prevail  in  June  and  *Jvily,  which  are  commonly  broken  by  heavy  precipita- 
tions in  August. 

While  there  have  been  no  wide  variations  in  phenological  behaviour 
of  trees  under  different  sj^stems  of  soil  management,  yet  there  does  occur 
a  marked  slacking  up  of  growth  on  grass  plots  during  dry  periods  in 
summer. 

Trees  grow^n  under  a  clean  culture  cover  crop  system  or  under  a  heavy 
mulch  made  44.5  per  cent  greater  average  yearly  gains  in  trunk  girth  than 
trees  grown  in  grass  with  a  light  mulch  or  no  mulch  at  all.  There  was 
no  significant  difference  between  the  three  varieties.  Grimes,"  Jonathan  and 
Stayman,  in  their  response  to  soil  management  treatments.  The  Staymen 
variety  made  slightly  greater  gain  in  girth  of  trunk  on  all  plots  than  did 
Grimes  or  Jonathan. 

It  is  largelj''  in  dry  periods  that  the  value  of  certain  systems  of  manage- 
ment in  conserving  soil  moisture  are   made   manifest.     During   two   such' 
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periods,  occuningin  June  two  out  of  tlie  five  years,  where  an  adequate  mulch 
was  maintained  on  the  surface  of  the  ground  either  through  the  agency  of 
cultivation  or  a  heavy  supplemental  covering,  the  percentage  of  soil  moisture 
was  more  than  twice  that  in  grass  land.  These  soil  moisture  conditions 
are  closely  correlated  with  the  girth  increase  made  by  the  trees.  The 
great  importance  of  water  in  tree  growth  is  further  emphasized  by  a  study 
of  the  precipitation  data  which  show  that  the  variation  in  growth  due  to 
seasonal  moisture  conditions,  appears  to  have  been  quite  as  large  as  that 
due  to  cultural  practices. 

The  soil  temperature  studies  were  carried  out  under  field  conditions 
(at  a  uniform  depth  of  9  in.  on  all  plots)  by  means  of  soil  thermographs. 
As  the  soil  temperature  is  largely  a  reflection  of  the  air  temperature,  the 
extent  to  which  soil  temperature  can  be  controlled  by  cultural  practices  is 
quite  hmited.  The  data  do  not  support  the  opinion  that  rain  is  of  im- 
portance in  warming  the  soil.  There  is  no  indication  that  the  single  factor 
of  soil  moisture  had  an  influential  bearing  upon  the  temperature  existing 
under  the  different  systems  of  soil  management.  The  temperature  range 
varies  inversely  with  the  amount  of  mulch  covering  the  soil.  The  role  of 
soil  temperature  within  the  Hmits  of  ordinary  cultural  practice  appears 
.  be  a  neutral  factor  in  tree  growth  in  Indiana. 

PVom  a  study  of  the  chemical  changes  induced  in  the  Laurel  soil  by 
cultural  practices  during  the  period  1910  to  1915,  it  appears  that  clean  cul- 
tivation tends  to  deplete  the  soil  of  its  organic  matter,  despite  the  fact  that 
a  cover  crop  is  being  turned  under  each  year.  The  straw  mulch  plot  has 
increased  slightly  in  organic  matter  while  the  sod  plots,  as  a  whole,  have  come 
nearer  to  holding  their  own  in  volatile  matter,  humus  and  nitrogen  than  the 
clean  culture  cover  crop  plots.  There  is  no  apparent  correlation  between 
the  previoush'  mentioned  chemical  factors  and  tree  growth. 

A  study  of  the  average  bacterial  population  shows  that  there  are,  in 
most  cases,  more  bacteria  present  in  the  sod  ground  at  Laurel  than  in  the 
clean  culture  cover  crop  plots  ;  that  the  variations  in  mulch  on  the  sod  plots 
have  .some  influence  on  bacterial  numbers ;  that  tree  growth  and  soil  moistuie 
cannot  be  correlated  with  bacterial  numbers  (i). 

Tests  show  that  ammonification  varies  with  the  season.  Difterences 
between  plots  are  not  consistent  with  seasonal  climatic  variations  and  it 
is  impossible  to  say  that  cultural  practice  has  aft'ected  the  ammonifying 
power  of  this  soil .  Tests  show  that  nitrification  varies  with  the  season,  but 
that  a  growing  crop  of  grass  or  tye  lowers  the  nitrate  content  of  the  soil ; 
that  the  most  nitrates  are  found  under  the  clean  culture  cover  crop  system, 
.  the  straw  mulch  ranking  second  in  amount  of  nitrates  ;  that  the  girth  gains 
of  the  trees  are  roughlj-  proportional  to  the  nitrate  content  of  the  vSoil  ; 
that  there  is  no  relation  between  the  nitrifying  power  of  the  soil  and  either 
cultural  practice  or  tree  growth  ;  however,  the  ratio  between  the  nitrates 
present  in  the  field  and  the  nitrifying  power  of  the  soil  does  bear  a  relation 
to  tree  growth.  * 


(I)  See  also  R.  Apiiil  1918,  No.  391.  {Ed.) 
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769  -  Experimental  Projects  of  the  Division  of  Pomology  of  the  University  of  Call-  ^ 

fornia.  —  See  No.  724  of  this  Review. 

VINE  CROWING      770  -  The  Present  Position  of  Hybrid  Bearers.  —  pee-i,aby,  e.,  in  La  Vie  Aaricok  et  ru- 

rale.  Year  VIII,  No.   13,  pp.  219-221.,     Paris,  Mareh  30,   1918. 

The  author  summarises  the  principal  results  of  the  annual  report  of 
the  Commission  of  Investigation  of  the  Central  Agricultural  Society  of 
Haute- Garonne.  This  forms  an  interesting  supplement  to  his  stud}'  pub- 
lished in  the  same  journal  (i). 

The  cultivation  of  hybrids  increases  each  year.  It  is  taking  foot  in 
the  fine  wine-producing  districts,  siich  as  Burgundy,  Bordelais,  etc.,  not  to' 
oust  the  established  wines,  but  to  supplj'  the  workers  of  the  district  with  a 
very  cheap,  good  ordinar}^  wine,  owing  to  the  little  care  these  vines  re- 
quire. 

The  Commission  carried  out  its  investigations  chiefly  in  the  depart- 
ment of  Haute  Garonne,  and  the  departments  bordering  on  it.  The  south- 
west of  France  is,  moreover,  the  district  in  which  hybrids  are  most 
extensively  grown. 

I.  —  Old  hybrids  (black).  —  Seibcl  No.  1.  —  Docs  well  direct  in  loam  ;  irregular  and 
small  yielder  in  calcareous  soils ;  very  subject  to  anthraciiosis  imder  certain  conditions. 

Seibel  Nos.  2*  and  63.  —  I,arger  producers  and  less  sensitive  than  No.  i,  especially 
63  ;  wine  poor  in  alcohol ;  easily  protected  against  mildew. 

Seibel  128  *.  —  Was  the  most  remarkable  in  191 7  on  account  of  its  fine,  heavj'  yield, 
but  it  is  very  uncertain ;  very  slightly  subject  to  anthracnosis. 

Seibel  138  *.  —  More  regular  and  stronger  than  128;  its  wine  does  not  derive  its  colour 
from  the  pulp ;  largely  grown  because  it  can  be  planted  direct. 

Seibel  156  *.  —  I^ow  resistance  in  certain  environments,  especially  lime ;  must  be  fairly 
well  protected  against  disease. 

Seibel  1000  *.  —  To  be  preferred  because  of  its  greater  resistance  to  disease  and  better 
quality  win-:  ;  anthracnosis  sometimes  causes  it  to  non-set  in  damp  districts. 

Seibel  2007.  —  Much  in  demand  on  account  of  its  large  fruit  and  its  regularity  in  spite 
of  its  incomplete  ripening. 

Seibel   2003.  —  Does  very  well  in  loam  ;  affected  by  lime. 

Couderc  7103  *  and  4401  *.  —  The  first  is  prefeiTed  because  it  gives  a  larger  jMeld,  though 
the   qu;ilitj'  is  inferior;  subject  to  oidium. 

Couderc  7120.  —  More  popular  than  the  two  preceding  ones  because  almost  imnnuie  to 
oidium  when  planted  in  a  relatively  wann  district  or  in  an  exposure  which  allows  it  lo  lipen 
its  grapes  which  are  of  the  third  period. 

Couderc  503.  —  Does  not  appear  to  propagate  except  at  the  beginning  of  hj'brid  planting ; 
resistant  to  blackrot. 

I.  Newer  hybrids.  —  A.  Black.  —  Seibel  4121  *.  —  Much  in  demand  on  account  of  its 
good  resistance  to  disease  and  regular  yield. 

Seibel  4643  *.  —  Much  appreciated  for  its  delicate  and  large  grapes  ;  needs  sulphur  spray- 
ing although  not  very  subject  to  mildew. 

Couderc  106-46.  —  Regular  yieid  and  liigh  resistance  to  mildew. 

MaUotic  829-6  *.  — Notable  for  the  size  of  i*s  bunch  and  grapes  and  its  good  quality  wine; 
easily  protected  against  mildew". 


(i)  See  R.  March,  1918,  No.  303.     To  avoid  repetition  and  to  facilitate  reference  the  hy- 
brids already  mentioned  in  article  303  arc  marked  with  an  asterisk  {*).     (Ed.) 
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Maligue  1551-2  *.  —  HeaX'ier  producer  than  829-6;  is  beLler  adapted  to  the  eastern 
E^renees  than  the  south-west  because  it  requires  more  heat. 

As  a  general  rule  Maligue  vines  should  not  be  grown  in  soils  favourable  to  anthracnosis. 

Gaillard  194  *.  —  Appreciated  for  its  regular  yield,  which  is  average  and  does  not  need 
jrotecting  when  there  is  an  invasion  of  mildew  ;  in  the  Centre  and  East  this  vine  is  in  demand 
jn  account  of  the  quality  of  its  wine ;  in  the  South  and  South- West  where  Aramon  products 
ire  usual,  those  of  194  are  considered  too  weak ;  its  yield  has  been  appreciably  increased  by 
long  pruning. 

Jurie  580  *.  —  Gives  a  high  yield  and  is  very  resistant  to  diseases. 

Baco  I.  —  lyittle  grown  in  the  South- West  on  accoimt  of  its  small  fruit  and  excessive 
!arliness  which  necessilates  picking  a  fortnight  before  the  normal  harvest. 

B.  Pink.  —  Seibcl  2859  *.  —  Is  being  more  and  more  widely  grown  ;  strong  foliage  which 
ices  not  required  sulphate  spraying  when  in  a  good  exposure ;  suffers  from  excessive  moisture 
vhich  ma  J'  be  seen  by  the  beginning  of  rot  on  the  bunches. 

C.  White.  —  Seibel  793  *.  —  Almost  immune ;  turns  grey-pink  when  ripe  ;  regular  and 
airly  vigourous  when  planted  migrafted  in  good  soils;  its  wine,  though  not  very  fine,  is  not 
)f  a  bad  flavour  and  fairly  alcoholic. 

Scibd  850  *.  —  Stronger ;  larger  fruit ;  regular ;  foliage  easily  protected. 

Seibcl  880  *.  —  Grown  a  little  everywhere  ;  wine  better  than  that  of  850,  used  in  the  South- 
iVest  for  making  sparkling  wine. 

Seibel  2653  *.  —  Known  as  Flat  d'or. 

Seibet  '^021  *.  —  Is  without  doubt  a  hybrid  of  the  future  ;  was  much  in  demand  in  191 7- 

Seibel  4  681.  —  More  resistant  than  3021. 

Gaillard  or  Giicrd  157.  —  Much  spoken  of ;  foimd  by  some  to  have  too  low  a  resistance  ; 
nust  be  treated  with  sulphate  2  or  3  times,  and  with  sulphur,  i  or  2  times ;  others  consider 
t  a  large  regular  yielder  of  good  grapes  and  worth  the  necessary  treatments ;  the  Commission 
ound  it  in  all  the  vineyards  visited. 

Couderc  235-120  *.  —  Good  yield  and  resistance,  but  rots  regularly  before  ripening. 

Maligue  i  647-8 .  —  Known  as  Vert  dore ;  grapes  of  excellent  flavour ;  foliage  of  good  prac- 
ical  resistance. 

Malegue  i  157-1  *.  —  Slightly  less  resistant  but  larger  jnelder. 

Malegue  i  897-12  *.  —  Rather  pretty  bunches  with  a  slight  musk  flavour. 

Bertille-Seyves  450.  —  Fine  bxmchcs  with  average  fruit,  slightly  foxy  and  ripening  in  the 
econd  period. 

Maurice  Baco.  —  Fine  foliage,  heavy  yield  ;  maturity  somewhat  too  late  for  certain  districts 
I  )f  the  South-West,  slightly  subject  to  mildew  and  especially  grey  rot, 

III.  New  HYBRIDS.  —  A.  Black  (i). 

B.  White.  —  Seibcl  4^57  *•  —  The  author  corrects  his  previous  remarks  (2) ;  this  vine 
lid  so  badl5'  after  the  turning  point  tliat  he  has  removed  it  from  the  list  of  plants  to  be  re- 
lommended  ;  as  soon  as  ripe  the  gra^xts  become  loose  and  drop  one  after  the  other  without  the 
lightest  shake  ;  at  vintage  time  only  the  bare  stalks  of  the  bunches  remain. 

Seibel  .1603  *.  —  Another  correction  ;  at  harvest  time  it  is  almost  completely  rotted  ;  the 
luthor  discards  it  too. 

Seibel  4762.  —  Good  resistance  to  mildew  ;  neither  bunches  nor  grapes  are  very  large  ; 
)Ut  are  excellent  and  very  sweet,  ripening  in  the  second  period. 

Seibcl  5451.  —  Higher  yield  than  4762,  with  much  larger  bunches  and  fruit,  round, 
ipeningat  the  end  of  the  first  period;  not  very  subject  to  rot;  foliage  less  strong  requiring  some 
ulphate ;  grapes  very  sweet  and  of  good  flavour. 


(i)  There  is  nothfng  to  add  to  that  contained   in   No.  303   of  IVIarch,  1918,  p.  362. 
2)  See  No.  303,  p.  361.  (Ed.) 
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Seibel  4905.  —  Good  yield;  fine,  well-flavomed  grapes,  less  sweet  than  the  two  last 
very  regular ;  strong  foliage  resistant  to  mildew ;  ripening  in  the  second  period. 

Seibel  5770.  —  Fine  yield  of  good  bunches  with  fruit  above  the  average,  ripening  in  th 
first  late  period  ;  though  very  close  the  grapes  do  not  rot ;  they  are  verj'  good  and  very  swee] 

FORESTRY  771  -  The  Laich.  —  ScHOTTE,  J.  (Meddelanden  trkn  Statens  Skogsforsoksanstalt),  in  Skogt 

vd'dsforeningens    Tidskrift,  Year  XV,  No.  4-6,  pp.  445-706  +  107   Figs.  +  n  Tabic 
Stockholm,  191 7. 

This  paper  is  a  study  on  the  genus  Larix  and  its  different  species  sprea< 

through  the  various  countries  of  the  globe  made  in  view  of  their  importanc 

to  sylviculture  in  Sweden.     At  the  same  time  it  is  an  important  contribu 

tion  to  sylviculture  in  all  countries.  The  author  and  his  collaborators  stud; 

above  all  the  identification  and  geographical  distribution  of  the  differen 

species  of  larch  known  throughout  the  world,  their  varieties,  forest  charac 

teristics,  susceptibility  to  disease  and  insect  attack,  production  of  wooc 

the  quality  and  utilisation  of  this  wood  and  the  division  of  the  different  sp< 

cies  of  larch  into  pure  and  mixed  stands.     To  distinguish  the  species  ai 

given  two  tables  of  identification,  which  enable  the  forester  to  distinguis 

II  species  of  the  16  already  known. 

Classification  table  of  larch,  based  on  the  cones. 

I.  —  Cones  very  devei,oped  (exceeding  2  to  2.5  cm.  in  length). 

A)  Bracts  longer  than  the  scales. 
a)  Straight  bracts. 

i)  Scales  with  even  edges  ....     Larix  occidcntalis  (i) 

2)  Scales  with  cut  edges L.  Lyallii  (2) 

h)  Curved  bracts. 

i)  Cones  7  to  10  cm.  high.    .    .    .     L.  Gfifflihii  (4) 

B)  Bracts  shorter  than  the  scales. 

a)  Straight  scales, 
i)  Bracts  visible,  ripe  cones  with  neither  liair  nor  down. 

a)  smooth  twigs L.  europaea  (7) 

3)  shghtly  downy  twigs  ....  L.  Potanini  (5) 

Y)  hairy  twigs L.  olgensis  (14) 

2)    Bracts  usually   invisible,    ripe 

cones  with  down  or  hair ....  L.  sibirica  (10) 

b)  Scales  with  curved  point   ....  L.  leptolepis  (6) 
II    —  Smai,!,  cones  (lycss  than  2  to  2.5  cm  in  length) 

a)  very   small   cones    (length    1.5    to 
2  cm.) L.  americana  (18) 

b)  cones  rather  larger    (length  up  to 
2.5  cm.) 

i)  I^eaves  about  3.5  cm.  long ...     L.  dahurica  (12) 
2)  I^eaves  about  2  cm.  long.   ...     I^.  kurilensis  (15) 

It  should  be  noted  that  L.  chinensis  is  not  included  in  this  table,  thoug 
according  to  the  descriptions  available,  its  cones  are  very  similar  in  chara< 
ter  to  those  of  L.  americana,  whereas  the  cones  of  L.  europaea  show  coi 
siderable  differences  in  measurements  and  form. 
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Classification  table  of  larch,  based  on  the  twigs  and  leaves. 

—  Hairy  or  downy  twigs. 

A)  Twigs  covered  with  a  greybrown 
down L.  Lyallii  (2) 

B)  Twigs  slighti^y  do\vny  or  hairy 
a)  lycaves  blueish-green,  twigs  reddish 

i)  Leaves  about  2  to  3.5  cm.  long.     L.  leptolepis  (6) 

2)  Leaves  about  2  cm.  long ....     L.  kurilensis  (15) 
h)  Leaves  green. 

i)  Twigs  pendant,  reddish  when 
young,  shghtly  hairy,  leaves  long 
(up  to  4  cm.) L.  Griffithii  (4) 

2)  Twigs  non-pendant,  upright,  yel- 
lowish when  young,  downy,  leaves 

long  (up  to  3  cm.) L.  occidentalis  (i). 

I.  —  Twigs  smooth. 

A)  Leaves  RELATi\nE;i.Y  long  (3  to  5 
cm.)  ;  twigs  dry  with  a  strong  smell 
of  jasmin L.  -sihirica  (10) 

B)  Leaves  op  average  length  (2.8  to 
3.5  cm.)  ;  twigs  fresh  with  a  slight 
smell  of  balsam L.  dahurica  (12) 

C)  Leaves  relatively  short  (rarely 
more  than  3  cm.) 

a)  Twigs  greyish-yellow,  often  with  a 
slight  smell  of  jasmin  when  dry    .    .     L.  europaea  (7) 

b)  Twigs  reddish  with  small  cones  .   .     L.  americana  (18) 

The  appended  map  (see  p.  830)  shows  the  geographical  distribution  of 
;be  various  larches  (16  species  and  3  hybrids). 

The  following  details  are  given  on  the  use  of  larch  in  sylviculture, 
specially  with  regard  to  Sweden,  for  the  most  suitable  species. 

The  European  larch  is  grown  almost  all  over  Sweden  up  to  Haparanda ; 
t  Was  imported  in  1750  and  the  first  plantations  made  in  1780  with  seed 
>btained  chiefly  from  Scotland.  The  plantations  are  remarkable  for  the 
ize  and  regularity  of  the  trunk  and  not  very  thick  top,  which  has  led  the 
lUthor  to  believe  that  there  is  a  Scotch  variety  of  the  European  larch .  Since 
he  middle  of  the  19th.  century  a  large  part  of  the  larch  seed  used  in  Sweden 
vas  imported  from  the  Tyrol,  giving  plantations  with  a  high  proportion 
)f  twisted  trunks  and  of  bad  shape  with  an  insufficient  growth  in  height 
md  a  thick  top.  These  characters  make  the  Tyrolese  larch  unsuitable 
br  mixed  stands  and  of  little  value  for  the  production  of  wood. 

Scotch  larch,  on  the  contrary,  may  be  profitably  cultivated  in  the  best 
'crest  soils,  and  soon  produces  timber  ready  for  sale  in  about  ^3  of  the  time 
he  Scotch  pine  requires  to  do  so.  Since  the  larch  is  fairly  often  subject  to 
:anker  (produced  by  an  ascomycete,  Dasyscypha  Willkommii),  it  is  advis- 
bleto  form  plantations  mixed  with  other  trees  wherever  possible.     For  this 
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purpose  plantations  of  Scotch  larch  mixed  with  Scotch  pine  or  birch  are  to 
be  specially  recommended  ;  spruce  should  be  avoided,  and,  in  any  case, 
treated  as  a  dominated  tree.  It  is  also  advisable  to  use  only  seed  of  Scotch  | 
and  Silesian  larch,  even  though  produced  locally.  The  thinning  of  Europ- 
ean larch  should  be  early  and  intense,  so  that  the  first  frees  the  tops  ami 
liberates  the  plants  dominated.  Intense  low  thinning  should  then  be  prac- 
tised to  eliminate  the  dominated  trunks  with  bushy  tops,  especially  if  there 
is  a  dominated  class  in  the  plantation.  These  methods  make  the  plantation 
more  resistant  to  canker ;  to  avoid  attackbythisdiseasetreesof  20to3oyeats 
should  be  cut.  European  larch  wood  is  appreciated  for  use  as  timber,  for 
scaffolding,  telegraph  and  telephone  posts,  and  supports  of  all  kinds.  It 
keeps  much  better  when  in  contact  with  soil  than  does  ScotcJi  pine. 

Map  of  {he  approximate  geographical  distribution  of  larches. 


i)  Lurix  occidcntalis.  —  2)  L.  Lyallii.  —  3)  L.  chinensis.  —  4)  L.  GriffUhii.  —  5)  L.  Po- 
tanini.  —  6)  L.leptolepis.  —  7)  L.europaea.  —  8)  L.  curopaca  X  h-ptolepii;  {cnltWatcd  iu  Eng- 
land.—  9)  L.  polonica. —  10)  L.  sibirica.  —  11)  L.  Principii  Rupprechtii.^  12)  L.  dahtt- 
rica.  —  13)  L.  dahtiirica  X  sibirica.  —  14)  L.  olgensis.  —  15)  L.  kurilensis.  —  16)  L.  Ca- 
janderi.  —  17)  L.  alaskensis.  —  18)  L.  amciicana.  —  19)  L.  americana  X  europaea  (cultivated 
in  England). 


Siberian  larch  is  to  be  recommended  for  plantations  in  central  and 
northern  Sweden.     Like  the  Scotch  larch  its  trunk  is  high  and  straight.   As 
it  is  equally  subject  to  canker,  the  same  care  is  necessary.     Its  wood  hasi 
qualities  similar  to  those  of  Scotch  larch. 

Larix  leptolepis  is  a  species  suited  to  plantations  in  south  Sweden. 
It  grows  rapidly  in  height  and  diameter,  though  the  rate  of  growth  begins 
to  decrease  at  an  earlier  age  than  that  of  the  two  previous  species.  Although 
also  attacked  by  canker,  it  bears  shade  better  than  the  other  larches.     On 
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account  of  its  thick  top  it  is  not  suited  to  mixed  stands,  but  onl}'  to 
tho^e  on  good  soil  where  a  heavy  production  of  wood  is  required  in  a  short 
time.     Its  wood  is  less  appreciated  than  that  of  the  other  larches. 

L.  occidenialis  is  comparable  to  the  European  and  Siberian  larches. 
Like  them  it  is  subject  to  canker.  As  it  produces  the  best  resinous  wood 
in  America,  experimental  plantations  of  it  are  recommended. 

772  -  Forest  Trees  of  the  Argentine.  —  Rcvispi  forcsttii,  ist.  Year,  No.  8,  pp.  170, 179,  i<S4  ; 

No.  10,  pp.  243,  255,  260;  No.  II,  pp.  283,  2y2,  297;  No.  12,  pp.  335,  341,  345;  2nd  Year, 
No.  15,  pp.  449,  451;  No.  17,  pp.  499,  503,  507.  Buenos- Aires,  July,  vSeplembcr,  October, 
and  November,  1917;  January  and  February  1918. 

Concise  descriptions  are  given  of  the  various  uses  to  which  the  follow- 
ing tree.i  may  be  put,  with  one  or  more  plates  of  each. 

"  Espjnillo  aromita  "  {Acacia  Amma  Gill.  =  A.  macracantha  Hunib. 
and  Bonpl.).  vSupplies  fire  wood  and  flowers  from  whieh  a  scent  may  be 
extracted . 

"  Iba- Jay  "  {Eugenia  cdiilis  Benth.  Hook).  Wood  for  cooperage,  car- 
pentry, joinery  ;  tanning  bark ;  flowers  may  be  used  for  extracting  scent ; 
fruit  may  replace  that  of  the  tamarind. 

"Iba  Ee  '  {Acanthosyris  spinescens  Gv .) .  Wood  for  furniture  making ; 
fruit  (nuts)  gives  a  very  alcoholic  brandy  ;  tree  very  ornamental  and  easily 
propagated. 

"  Espina  de  corona  "  {Carugandra  amorphoides) .  Very  compact  and 
flexible  wood  for  joinery.  A  IvCguminosae  all  parts  of  which  are  rich  in 
tannin.  Bark,  sap-wood  and  fruit  rich  in  saponin,  in  which  the  fruit  is 
especially  rich,  and  used  commercialh^  to  free  hair,  as  well  as  woollen  and 
silk  materials,  from  fat. 

"  Aliso  "  {Eupatorium  sp.).  Compositae,  ver}^  abundant  on  the  banks  of 
the  Parana  and  Parugua}^  as  well  as  on  the  islands  and  banks  of  the 
Bermejo.  Wood  white,  light,  u.sed  for  field  constructions  and  the  manu- 
facture of  casks  ;  suitable  for  paper-making. 

"  Guabiyd  "  {Eugenia  Gtiahiju  and  E.  pungens).  Very  fine  joinery 
wood  ;  bark,  leaves  and  branches  have  tanning  qualities;  edible  fruit. 

"  Sauce  bianco  "  {Salix  Martiana  Leyb.  =  S.  Hnmboldtiana  Willd.). 
I^ight  wood  used  for  making  clogs  and  all  light  articles.  Very  abundant  in 
moist  soils.  —  "  Sauce  Colorado  "  {Salix  Htimholdtiana) .  Reaches  a  maximum 
height  of  59  feet ;  requires  less  than  two  years  to  attain  com])lete  growth. 
Excellent  wood  for  furniture  making.  Like  the  preceding  tree  it  does  well 
on  moist  soils  and  is  excellent  for  making  fibre  and  paper  pulp. 

"  Urunda3^-ura "  or  "  Urunday  bianco"  {Diplokeleha  floribimda). 
Wood  for  furniture  making. 

"  Trementina  ",  or  "  Molle  ",  or  "  Molle  guazii  "  {Diivana  praecox 
Griseb.  =—  Schinus  dependens  Orteg).  Unlike  the  preceding  trees  which  are 
all  large,  this  Anacardiaceae  ia  a  bush;  when  incised  it  yields  a  resin; 
the  leaves  give  an  infusion  used  for  the  teeth  ;  very  fine  pink  wood. 

"  Toro-ratay  ",  "  Huinag  ",  or  "Palo  cruz"  {Tabebuia  nodosa).  San- 
talaceae,  26  to  33  feet  high  ;  yellow  wood  of  which  the  hainlles  of  tools  are 
made  ;  used  in  dying. 
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"  Ivira  pita  '[PeUophorum  Vogelianum  Benth).  Iveguminosae  with  tarj- 
ning  bark  ;  the  pinkish-yellow  wood,  is  used  for  cabinet-making,  and  more 
largely  for  making  casks.  "  Ivira-pita-guazii  »  {PeUophorum  nibium  —  P. 
Vogelianum) .  A  gigantic  tree  with  hard,  yellow  wood  ;  medicinal  fruit, 
leaves,  and  roots. 

"  Palo  santo  bianco  "  {Bulnesia  Gancedii),  known  as  "  Guaiacum  offi- 
cinale "  in  Brazil,  where  it  was  imported  from  Jamaica.  In  the  Argentine 
it  is  found  with  the  preceding  species  ;  fine,  resistant  wood  of  a  dark  green 
or  blue  ;  used  for  buildings  or  as  fire  wood;  depurative  infusions  are  made 
from  it.     The  resin  from  the  bark  and  sawings  is  used  as  a  balsam. 

"  Inga  "  {Inga  afinis).  L/arge  tree  growing  in  moist  soils;  edible  fruit ; 
white  wood  not  very  resistant  to  inclement,  weather  ;  the  bark  contains  a 
fine  red  colouring  matter  and  is  used  in  tanning  ;  by  mixing  an  infusion  of 
the  bark  with  ferrous  salts  a  blue-black  ink  is  obtained. 

773  -  Swiss  Forestry  from  1914  to  1917.  —  1.  Decoppet,  M.  (Chief  Federal  Inspector  of  For- 
ests). Allgemeine  Orientiemng  iiber  die  Holznutziingeu  iu  den  Jahren  1914-1916.  Schwei- 
zerische  Zeitschrift  fur  Forstwesen,  Year  I^XVIII,  No.  7-8,  pp.  214-219.  Berne,  1917.  — 
II.  Badoux,  H.  ,  Notre  Commerce  de  bois  avec  I'exterieur  en  1916,  in  Journal  fcresHer 
Suisse,  Year  I^XVIII,  No.  7-8,  pp.  129-133.  id.  —  111.  BalsiGer*,  Die  Holzschlagspolizei  in 
den  privaten  Nichtschutz\>-aldungen  nach  dem  Bundesratsbeschluss  vom  23.  Februar, 
1917,  in  Schweizerischc  Zeitschrift  fiif  Forstwesen,  Year  I<XVIII,  No.  9-10,  pp.  237-244.  id. 

—  IV.  SchOnenrerger,  F.,  Betrachtungen  zu  der  Schutzwaldfrage,  Ibid.,  pp.  245-249. — 
V,  Hefti.  Referat  zur  Motion  Engler,  Ibid.,-p'£).  249-262.  —  VI.  Biolley.H.,  Rapport  siir 
la"gestion  directe",  iu  Journal  forestier  Suisse,  Year  lyXVIII,  No.  9-10,  pp.  166-17^,  id. 

—  VII.  Badoux,  H.,  Reunion  de  la  Societe  Suisse  des  forestiers,  les  25  et  26  aoiit,  a  lyuni- 
penthal,  Ibid.,  pp.  181-188.  —  VIII.  Resolution  pour  la  fourniture  des  bois  de  feu.  Ibid., 
p.  188.  —  IX.  TxTScaiMiD,  Die  forstwirtschaftliche  Zen trals telle,  Swcizerische  Zeiischrift 
fUr  Forstwesen,  \''earIyXVIII,No.  11,  pp.  285-292,  id. —  X.  Mtjret,  E.  (President  de  la  So- 
ciete des  forestiets  suisses),  Rapport  du  Comite  pour  I'annee  1916-1917,  Journal  forestier 
SMisse,  Year  I^XVIII, No.  ii.pp.  203-207,  irf. — •  XI.  Rendement  financier,  en  i9i6,dcquel- 
ques  forets  communales  a  gerance  techniqxie.  Ibid.,  No.  12,  p.  227. 

According  to  a  publication  of  the  Chief  Federal  Inspector  of  Forests 
(a  report  read  at  a  conference  of  delegates  from  the  various  federal  depart- 
ments and  of  Swiss  forest  inspectors)  the  influence  of  the  war  on  Swiss 
forestry  and  forest  industry  has  been  very  great.  Before  the  war  the  wood 
production  of  Switzerland  was  insufficient  for  the  requirements  of  the  coun- 
try and  had  to  be  supplemented  by  about  ^  of  the  native  production.     In 

1913  the  difference  between  the  exports  and  imports  of  wood  was  over  85 
nullion  cubic  feet.  In  1914  the  imports  still  exceeded  the  exports  by  3  %, 
but  in  1915  the  position  was  reversed  and  the  exports  were  equal  to  the 

1914  imports,  and  about  double  those  of  the  year  1915.  In  igiSthe  exports 
exceeded  the  imports  bj^  three  times  in  quantity  and  four  times  in  value. 
Italy  and  France  received  most  of  the  wood  exported,  Germany  only  oc- 
cupying the  third  place. 

The  excess  of  exportation  of  wood,  the  setting  aside  of  certain  quanti- 
ties for  yards,  and  the  decreased  coal  supply  which  has  necessitated  the  use 
of  wood  for  gas^making,  has  led  to  an  abnormal  rise  in  price,  and  a  certain 
shortage  of  fire-wood.     The  Government  has  had  to  take  various  special 
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measures  —  the  fixation  of  maximum  prices,  permission  for  extraordinary 
felling  of  fire  wood,  and  to  exceed  the  felling  provided  for  in  the  management 
of  public  forests,  and  cooperation  in  the  work  of  utilisation.  Moreover  the 
export  of  certain  wood-products  has  been  forbidden  and  that  of  others  re- 
gulated by  special  permits.  At  the  same  time  the  felling  of  walnut  trees 
has  been  prohibited,  the  cutting  of  wood  belonging  to  private  individuals 
controlled,  and  the  penalties  for  cutting  wood  in  the  lands  under  forest 
control  increased. 

The  felling  of  trees  in  the  public  forests  has  uot  been  excessive,  but  not 
a  few  privately  owned  young  plantations  not  binder  forest  control  have 
been  sacrificed.  Thoughtless  felling  will  result  in  a  marked  depression  in 
wood  production  for  many  years. 

On  the  whole  the  normal  amount  of  woodcut  in  Switzerland  amounts 
to  over  7  431  270  000  cubic  feet,  whereas,  in  1916,  it  rose  to  over  14 154  800  000 
cubic  feet.  To  prevent  ultimate  loss  the  regulations  previously  applied  to 
controlled  forests  have  been  applied  to  the  other  forests,  and  it  is  possible 
that  this  control  may  be  continued  even  after  the  war.  On  the  other  hand 
it  is  proposed  to  improve  the  conditions  of  forestry  and  utilisation  of  wood 
by  increasing  the  public  forests. 

An  important  event  was  the  meeting  of  the  Association  of  Swiss  Forest- 
ers (autumn  of  1917),  the  chief  object  of  which  was  to  discusse  the  report 
of  a  Committee  of  action,  nominated  in  1911  with  a  view  to  improve  both 
the  position  of  Swiss  foresters  and  the  technique  of  forestry.  The  war  has 
helped  the  attainment  of  this  object  because  it  has  proved  to  the  public 
the  importance  and  economic  value  of  forests. 

The  value  of  the  Swiss  forests,  calculated  on  a  3  %  yield,  is  over 
£  58  000  000,  or  about  the  total  of  the  debt  for  the  federal  railways  at 
the  end  of  1915,  whereas  there  are  only  200  officials  to  administer  the  public 
forests,  which  have  a  minimum  value  of  over  £  26.000  000.  More  recogni- 
tion of  the  work  of  the  forest  ofiicials  and  greater  freedom  for  them  in  the 
management  of  the  public  forests  are,  therefore,  demanded.  A  more  techni- 
cal and  intensive  management  even  of  the  priva,te  forests  is  also  demanded, 
as  this  would  mean  a  marked  increase  in  the  quantity  and  value  of  the 
wood  per  acre. 

In  support  of  this  M.  BiolIvEy  gives  data  concerning  a  communal  forest 
of  283 14  acres  at  an  altitude  of  from  2  424  to  3  608  feet  which  had-fceen  de- 
vastated by  successive  fellings,  neglect  and  destructive  utilisation  b}^  its 
contractors.  For  50  years  this  forest  has  been  controlled.  As  a  result 
during  the  last  25  years  the  amount  of  wood  has  been  increased,  and  age, 
voliime  per  tree  and  growth  have  been  improved.  Whereas  it  yielded  39.5 
cubic  feet  per  acre  in  1891,  in  1916  it  yielded  103.6  cubic  feet.  As  a  result 
of  good  management  the  cutting  even  exceeded  the  estimated  amount, 
reaching  115. 3  cubic  feet  in  1916. 

The  chief  demand  of  the  meeting  was  for  a  re\dsion  of  the  forest  legis- 
lation in  force  in  Switzerland  in  order  to  extend  the  principle  of  forest 
control,  even  from  an  economic  standpoint.  As  has  been  done  by  the  Swiss 
Society  of  Timber  Merchants,  the  Society  of  Swiss  Foresters  proposes  to 
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form  a  central  forestry  office  which  will  supply  information,  give  commer- 
cial technical  help,  and  undertake  propaganda.  With  this  aim  in  view  two 
publications  are  being  prepared  which  will  be  largely  distributed  ;  the  ob- 
ject of  one  is  to  show  the  extent  to  which  the  yield  of  public  and  private 
forests  may  be  increased,  that  of  the  other  to  show  the  work  forestr^^ 
demands  from  experts. 

For  1916  the  financial  yield  of  some  of  the  technical!}^  managed  com- 
munal forests  .showed  a  marked  increase,  although  this  was  not  due  to  ex- 
cessive felling.  Thus  a  mininuim  of  £1.15.0  per  acre  for  the  Berne.se 
communal  forests,  corresp(5nding  to  a  utilisation  of  97.1  cubic  feet,  rises  to 
a  maximum  of  £  6.0.0  for  the  communal  forests  of  St.  Gall,  corresponding 
to  a  utilisation  of  154.2  cubic  feet  per  acre.  The  cost  of  exploitation  is 
not  included  in  these  estimates. 

UVE   STOCK    AND    BREEDING. 
HYon.NK  774  -  Studies  on  Toxicity  to  Insects  of  Various  Organic  Compounds  —  mooue,  wu^liam  : 

I.  Toxicity  of  Various  Benzene  Derivatives  to  Insects  :  II.  V(jlatility  of  Organic  Compounds 
as  an  Index  to  the  Toxicity  of  their  Vapours  to  Insects,  Journal  of  Agricultural  Research, 
Vol.  ]X,  No.  II,  pp.  371-381  4  Figs.  Bibliography  of  7  publications,  and  Vol.  X, 
No.  7,  pp.  365-371.  Washington,  June  ii  and  August  13,  1917- 

I. — The  author  in  a  previous  paper  (i)  pointed  out  the  possibility  of 

fumigating  animals  with  nitrobenzene  to  destroy  their  external  parasites.     In 

that  work  andin  later  experiments  with  nitrobenzene  as  many  as  500  animals 

(cattle,  sheep,  hogs,  chickens,  dogs,  cats,  rats,  and  guinea  pigs)  have  been 

fumigated,  with  only  two  cases  of  possible  poisoning.     Nevertheless,  in 

■  view  of  the  extreme  toxicit}^  of  nitrobenzene,  it  was  felt  that  it  might  be 

too  poisonous   for  general   use.      For  this  reason  a  study  of  28  benzene 

derivatives  was  undertaken  with  a  view  to  determining  their  toxicity  to 

insects  ;  and  from  the  result  of  this  study  it  was  hoped  that  one  or  more 

compounds  might  be  fotmd  which  would  be  quite  toxic  to  insects  Avhile 

non-toxic  to  liigher  animals  or  plants.     A  knowledge  of  the  toxicity  of  the 

vapour  of  these  compounds  is  valuable  not  alone  for  fumigation  purpo.ses 

but  also  as  an  index  of  their  work  as  contact  sprays,  since  Shafer  and,  more 

recently,  McIndoo  have  shown  that  most  contact  sprays  kill  by  the  action 

of  their  vapour  rather  than  by  the  plugging  of  the  spiracles. 

One-litre  Florence  flasks  of  pyrex  glass,  closed  with  rubber  stoppers  coated  with  lead  foil, 
were  used  as  fiunigation  chambers.  Measured  quantities  of  the  compoinid  to  be  tested  were 
placed  on  a  piece  of  filter  paper  cut  as  small  as  possible,  the  paper  was  suspended  from  the  stop- 
per inside  the  flask,  and  the  compound  was  allowed  to  evaporate.  After  several  different 
insects  were  used  in  preliminary  tests,  the  house  fly  I Musca  domcstica)  was  selected.  Five  flies 
were  put  into  each  flask,  the  chemical  introduced,  and  the  flask  tightly  stoppered.  When  all 
the  flies  in  the  flask  were  apparently  dead,  they  were  removed  to  a  vial  and  given  24  hours  to 
revive.  If  none  revived,  the  time  during  which  the  flies  were  exposed  to  the  vapour  was 
recorded.  But,  if  the  flies  revived,  the  experiment  was  repeated.  In  each  case  5  test?  were 
made. 


(i)   See  Xhfi   Journal  of  Economic   Enlotnology,    Vol,  IX,    No,   i,    pp.  71-80,    2  Figs., 
1016,  {Ed.) 
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vSince  similar  weights  of  the  different  chemicals  do  not  coutain  the  same 
number  of  molecules,  and  their  toxicity  could  not,  therefore,  be  accurately 
compared,  it  was  decided  to  determine  the  toxicity  in  minutes  for  similar 
fractions  of  a  gram-molecule  of  each  chemical.  Different  quantities  of 
each  chemical  were  tested  and  curves  plotted.  As  the  quantities  increased, 
it  was  found  that  each  chemical  had  a  point  beyond  \vhich  an  increase  would 
not  give  a  reduction  in  the  time  required  to  kill.  Tliis  is  the  point  at  which 
the  air  is  saturated  with  the  vapour,  and  differs  for  each  chemical.  As  the 
quantity  is  decreased,  a  point  is  reached  where  the  vapour  is  not  of  sufficient 
strength  to  kill.     The  plotted  curves  lie  between  the.se  two  points. 

After  the  curves  were  plotted,  it  was  found  to  be  impossible  to  com- 
pare similar  fractions  of  a  gram-molecule  ;  hence,  the  different  fractions  of  a 
gram-molecule  necessary  to  kill  in  a  fixed  time  of  400  minutes  were  determin- 
ed. A  long  period  of  time  was  selected  as  a  more  nearly  correct  index  of 
toxicity.  The  fraction  of  the  gram-molecule  was  determined  by  dixdding 
the  amount  of  the  chemical  necessary  to  kill  in  400  minutes,  at  a  tempera- 
ture of  70°  F.,  by  the  molecular  weight  of  the  substance. 

Relation  of  the  Volatility  of  Organic  Compounds  to  their  toxicity. 


Name  of  compound 
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Ethyl  ether 44245 

Petroleum  ether 3-5841 

Ethyl  mercap tan ;  2.1 541 


Methyl  alcohol .   .    . 

Acetone  

Carbon  bisulphide  . 
Chloroform  .... 
Carbon  tetrachloride 
Ethyl  alcohol   .    ,    . 

Benzene .    

Chlorpicrin 

Acetic  acid    .... 

Thiophene 

Propyl  acetate  .  .  . 
Acetaldehyde    .    ■    . 

Toluene 

Ethylene  bromide    . 

Pyridine 

Xylene 

Amyl  acetate    .    .    . 

Gasoline 

Amyl  nitrite .... 
Broinoforni   .... 


1.9776 

1-3631 
1.3616 
1.2870 
0.7067 
0.4342 
0.4097 
0.3243 
0.2936 
0.2659 
0.2610 

0.2343 
0.1918 

0.1363 

0.1347 
0.1241 

0.0627 
0.0520 
0.0512 
0.0486 


4318.4 

713.3 
109.9 

671.8 

954-3 

286.3 
894.6 
1 61.9 
331.2 
142.3 

1.7 
60.0 

102.2 
103.4 

273.2 

147-5 
18.6 
21 
64.9 
44.8 
42.0 

411 

7.7 


Amyi  alcohol 

Furfural 

B  rommethyl-  phenylketone . 

Butyric  acid 

Ethyl  aceto  acetate  .    .    . 

Amyl  valerate 

Valeric  .-^^cid 

AUyl  isosulphocyanate  ,   . 

Nitrobenzene   

Ethyl  malonate 

Menthone 

Methyl  salicylate    .... 

Camphene 

Chloral  hydrate 

Nay)htha1ene 

Nicotine 

Camphor  ........ 

Kerosene 

Chloretone        

Menthol 

Thymol 

Brometone 


0.0460 

0.0457 

0.0282 

0.0241 

0.0192 

0.0182 

0.0113 

0.0085 

0.0058 

0.0054 

0.0049 

0.0033 

0.0032 

0.0030 

0.0013 

0.0010 

0.00068 

0.00067 

0.0005 

0.00019 

0.00014 

0.00009 


3S.2 

20.8 

2.4 

25.8 
24.8 
TI.2 

15-3 
1.2 

1.8 
9.6 

2.9 

1.0 

44.0 

48.0 

3.9 
2.4 
5.2 
II. 9 
3-6 
3-2 
9.9 
i.i 
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All  the  benzene  derivatives  tested  proved  to  be  more  toxic  to  insects, 
molecule  for  molecule,  than  carbon  bisulphide. 

Physical  characters,  such  as  boiling  point  and  vapour  pressure,  have 
more  influence  on  the  toxicity  than  chemical  composition. 

Up  to  2500C.  the  higher  the  boiling  point  the  more  toxic  the  compound 
to  insects.  Beyonds  250^  C.  the  compound  is  usually  so  slightly  volatile 
that  not  enough  of  the  chemical  will  evaporate  to  be  effective. 

Ivipoids  are  very  soluble  in  compounds  with  low  boiling  points  and  but 
slightly  soluble  in  compounds  with  high  boiling  points. 

Compounds  with  low  boiling  points,  although  less  toxic,  owing  to  their 
great  volatility,  may  give  better  results  than  compounds  with  high  boiling 
points,  particularly  in  the  fumigation  of  grain. 

The  toxicity  of  the  benzene  derivatives  was  found  to  be  similar  for 
other  insects.  A  comparison  of  the  bluebottle  fl}'-  [Liicilia  sericata)  with 
the  house  fly  shows  that  house  flies  die  more  quickly  from  compounds  with 
a  low  boiling  point  than  bhiebottle  flies,  while  compounds  with  a  high  boil- 
ing point  are  more  toxic  to  the  bluebottle  flies  than  to  the  house  fly.  Simi- 
larly, the  cockroach  [Blatella  germanica)  succumbs  less  readily  than  the  potato 
beetle  (Leptinotarsa  deccmlineata)  to  low  boiling  compounds  and  more  readi- 
ly to  high  boiling  compounds.  This  relationship  may  be  due  to  morpholo- 
gical differences  in  the  insects,  possibly  the  diameter  of  the  spiracles  or 
trachea. 

l^or  the  fumigation  of  animals  a  compound  with  a  high  boiling  point  is 
needed  in  order  that  relatively  little  of  the  material  shall  be  in  the  air  to  be 
taken  in  by  the  animal  or  to  irritate' the  eyes  or  nose.  In  this  respect 
salicylic  aldehyde  is  probably  the  best.  The  cost  of  this  chemical  is  prohibi- 
tive for  general  fumigation ;  but,  inasmuch  as  higher  animals  readily  oxidize 
it  to  salic3dic  acid,  which  is  very  slightly  poisonous,  this  compound  might 
be  used  for  the  internal  fumigation  of  horses  to  destroy  bots  as  carbon  bisul- 
phide is  now  used. 

11.^ — Having  pointed  out  the  relationship  between  the  toxicity  of  vari- 
ous benzene  derivativesandtheir  boiling  points,  the  question  arose  whether 
a  similar  relationship  of  boiling  point  and  toxicity  existed  among  other- 
volatile  organic  compounds.  Early  in  the  work  it  was  discovered  thatboiling 
point  was  merely  a  convenient  general  index  of  the  volatility  of  the  compound 
and  that  the  real  relationship  was  probably  between  toxicity  and  volatility. 
It  was  at  first  thought  that  this  relationship  existed  only  with  compounds 
having  an  action  on  lower  organisms  similar  to  that  of  chloroform  and  ether, 
but  it  was  soon  found  to  have  a  wider  range  of  application . 

In  general,  the  same  methods  were  employed  as  in  the  previous  work. 
The  results  are  given  in  the  table  on  p.  835  and  summarised  as  follows  : 

In  general,  the  toxicity  of  a  volatile  organic  compound  is  correlated 
closely  with  its  volatility.  A  decreasing  volatilitj^  is  accompanied  by  an 
increased  toxicity.  The  boiling  point  of  the  chemical  is  a  general  index  of 
its  volatilit5^  Compounds  with  boiling  points  of  225*^  to  250^  C.  are  usually 
so  slightly  volatile  that  they  do  not  produce  death  except  after  ver}'-  long 
exposures.  The  structure  of  the  respiratory  system  of  the  insect  is  probably 
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responsible  for  the  remarkable  influence  of-volatilitj'  on  the  toxicity  of  the 
vapour  of  volatile  organic  compounds. 

775  -  Observations  on  the  Immunity  to  Rinderpest  of  the  Nellore  {Indian)  Cattle 
and  of  the  Nellore-Native  Grade  Crosses,  in  the  Philippines.  — yoxjngberg,  Stanton 

(Chief  Veterinarian),  in  The  Philippine  Asriculiural  Review,  Vol.  X,  No.  4,  pp.  436-447, 
6  Diagr.,  Bibliographj^  of  6  Publications.  Manila,  1917- 

During  the  year  1909  the  Pliilippine* Bureau  of  Agriculture  purchased 
103  head  of  first-class  Nellore  cattle,  with  the  purpose  of  ascertaining  if 
these  cattle  could  readily  adapt  themselves  to  local  condition,  and  if  they 
could  be  used  to  improve  the  native  breeds  of  cattle.  It  was  found  that  the 
Nellore  cattle  readily  adapted  themselves  to  the  conditions  in  the  lower  alti- 
tudes of  the  Philippine  Islands  and  that  the  crosses  upon  native  and  Chi- 
nese dams  produced  a  very  good  type  of  animal. 

vSince  1909  further  introductions  of  Nellore  cattle  have  been  made  from 
time  to  time,  and  they  are  now  being  used  to  a  great  extent  throughout  the 
Islands  for  improving  the  native  stock.  The  high  resistance  to  rinderpest 
of  the  "  plains  "  cattle  of  India  has  long  been  recognized  (i).  Coincident 
with  the  extended  use  of  Nellore  cattle  for  breeding  purposes  in  the  Philip- 
pines the  idea  became  disseminated  that  the  grades  were  very  highly  resist- 
ant to  rinderpest  and  that  by  importing  cattle  of  Indian  breeds  and  cross- 
ing them  upon  the  native  stock  the  rinderpest  problem  would  be  solved. 
In  view  of  this,  the  author  decided  to  test  the  resistance  of  pure-bred  Nellore 
cattle  to  the  Pliilippine  strain  of  rinderpest  and  also  to  make  more  careful 
tests  and  observations  in  regard  to  the  resistance  of  the  Nellore  native 
grades.  The  results  led  to  the  following  conclusions  :  —  The  pure  Nellore 
cattle  are  very  higlily  resistant  to  the  Philippine  strains  of  rinderpest,  the 
mortality  being  insignificant.     They  are  not,  however,  absolutely  immune. 

In  the  case  of  native  cattle,  the  infectivity  of  the  virus  is  not  appreciabty 
attenuated  by  being  passed  through  Nellore  cattle.     This  fact  makes  the 
latter  very  dangerous  as  conveyors  of  the  disease,  as  the 3^  may  react  with-» 
out  showing  clinical  evidence. 

The  half-bred  Nellore-native  cattle  do  not  inherit  the  high  degree  of 
resistance  to  rinderpest  possessed  by  the  Nellore  stock.  In  infections  of 
moderate  virulence  they  apparently  have  somewhat  greater  resistance  than 
the  native  animals,  but  in  virulent  infections  this  resistance  does  not  afford 
them  any  protection. 


(i)  lylNGARD,  Alfred  (i?i;/7o^i  on  the  Pyeparation  of  Rinderpest  Protective  Serum,  Calcutta, 
1904,  p.  8)  spates  that "  The  cattle  and  buffaloes  of  the  plains  show  varying  degrees  of  immunity , 
so  much  so  that  especially  in  the  United  Provinces  it  would  be  impossible  to  utilize  them  tor 
supplying  virulent  blood  or  for  the  purpose  of  testing  the  protective  value  of  sera  where  a 
marked  susceptibility  is  necessary  in  the  animals  utilized.  Further  it  is  well  known  that  some 
plains  animals  in  this  country  may  pass  through  attacks  of  rinderpest  of  so  slight  a  charac- 
ter, that  it  may  even  be  overlooked  by  the  initiated  in  this  disease".  He  also  ascertained  that 
these  plains  cattle  ' '  require  a  dose  (of  serum)  1 5  to  18  times  less  than  that  required  by  the  small 
hill  animals  per  600  pounds  body  weight".  Similar  statements  have  been  made  by  Holmes, 
J.  D.  E.  {Indian  Civil  Veterinary  Department,  Memoir  No  3.  p.  127  ;  Memoirs  of  the  Department 
of  Aqriculturcin  India,  Veterinary  Series,  Vol.  II,  No  2,  p.  42).  {Author) 
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From  the  inconclusive  evidence  at  hand,  the  three-fourths  Nellore- 
native  grades  appear  to  have  a  greater  resistance  than  the  native  stock. 
The  rinderpest  problem  of  the  Philippine  Islands  cannot  be  solved  by  the 
importation  bi  Nellore  or  other  Indian  Cattle,  unless  possibly  by  carrying 
it  out  to  the  extent  of  practically  eliminating  the  native  stock. 

776  -^.Oflttcial  Measures  Adopted  in  the  Argentine  for  the  Control  of  the  Tick  Transmitt- 
ing "Tristeza".  — •  Anales  de  la  Sociedad  Rural  Argentinn,  Vol.  lyl,  InIo  2,  pp.  124-125. 
Buenos  Aires,  March- April,  191 7. 

The  Argentine  Government,  acting  upon  the  advice  of  the  Ministry 
of  Agriculture  and  upon  information  furnished  by  various  agricultural  so- 
cieties, issued  a  decree  in  April,  1917,  for  the  purposes  of  i)  calling  attention 
to  the  losses  caused  by  ticks,  2)  pointing  out  the  necessity  for  vigourous 
sanitary  action,  and  3)  authorising  the  application  of  the  measures  suggested 
by  a  Conniiission  appointed  by  the  Ministr}'  of  Agriculture  in  October,  1916, 
if  considered  suitable  by  the  Live  Stock  Department. 

The  decree  defines  the  limits  of  certain  areas  as  tick-free,  intermediate  or 
infested.  Very  strict  rules  are  laid  down  regarding  the  movement  of  cattle 
from  one  area  to  another  ;  these  will  be  enforced  two  years  after  the  date 
of  the  decree.  Cattle  may  be  moved  from  unclassified  establishments  only 
after  preliminar}-  dipping  and  then  only  within  their  own  defined  area. 
Official  dipping  tanks  will  be  installed  in  the  larger  cattle  markets  and  where- 
ever  considered  necessary  throughout  the  intermediate  and  infested  areas. 
Corrals  are  to  be  set  apart  for  the  temporary  housing  of  tick-free  cattle 
journeying  from  the  north.  The  best  insecticides  for  tick  eradication 
will  be  obtained  and  exact  instructions  issued  for  their  application  in  varying 
proportions  throughout  the  different  seasons,  as  well  as  practical  instructions 
for  dipping.  The  biology  of  the  tick  {Mar gar  op  its  annnlatus)  and  methods 
for  its  destruction  are  to  be  studied  under  direction  of  the  Ministry  of  Agri- 
culture, and  only  competent  inspectors  will  be  chosen  to  superintend  the 
dipping-tanks.  All  expenses  in  connection  with  tick  treatment  will  be 
reduced  to  a  minimum. 

777  -  Pathogenic  Action  of  IXOdidS.  — Parodi,  Silvio  E.,  in  Analcs  dc  la  Socicdad  Rural 
Ar^enlina,  Vol.  I«I,  No  2,  pp.  111-124  -j-  4  Figs.  Buenos  Aires,  March- April,  igi/. 

This  paper  is  a  review  of  the  subject  of  tick-infestation,  and  gives  an 
account  of  the  \'arious  paiasites  transmitted  by  Ixodids  and  of  .their  evolu- 
tion in  the  tick  and  in  the  nnimal  host.  The  method  of  transmission  from 
tick  to  host  is  described.  The  ticks  dealt  with  include  Mar  gar  opus  annu- 
lahis,  which  transmits  Piroplasma  bigeminum  and  Anaplasnia  marginale  as 
well  as  Theileria  and  Nuttallui  (these  last  two  blood  protozoa  have  not 
hitherto  been  observed  in  the  Argentine).  The  author  records  his  own 
experiences  in  the  investigation  of  the  evoliition  of  the  parasite  in  the  tick. 

In  the  tubes  of  the  salivarj^  glands  and,  more  rarely,  in  the  ovarian  glands 
of  the  females  of  M.  annulaius  he  found  filiform  forms  of  the  parasite,  which 
might  be  defined  as  sporozoites.  In  the  stomach  glands  he  found  oval 
forms,  besides  other  more  or  less  sphierical  ones,  which  he  identified  as  more 
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developed  forms  (sporoblasts)  than  the  former,  and,  consequently,  conse- 
cutive. 

While  studying  the  transmission  of  Anaplasma  he  come  to  the  conclu- 
sion that  Slomoxys  and  Tabanids  do  not  transmit  this  disease.  Healthy 
animals  placed  with  those  infected,  but  freed  from  ticks,  remained 
uninfected  although  they  were  attacked  b)^  these  flies. 

JLn  the  case  of  natural  or  spontaneous  anaplasmosis  the  disease  is  always 
preceded  by  piroplasmosis.  vSeveral  authors,  chiefly  Descazeau  and  Pi- 
COi,LO,  maintain  that  the  piroplasms,  through  the  meganaplasm  (spheri- 
cal masss  of  chromatin  2  to  3  y.  in  diameter)  phase  change  into  anaplasms, 
and  these  in  their  turn  may  change  into  secondary  piroplasms.  The 
author  inoculated  a  cow  at  the  same  time  with  Piroplasma  and  Anaplasma., 
and  observed  that  the  two  parasites  always  preserve  their  characteristic 
morphological  conformation . 

778  -  Thyroid  Hyperplasia  and  the  Relation  of  Iodine  to  the  Hairless  Pig  Malady  d), 

—  Harx,  B.  B.  and  vSteenbock,  H.,  in  The  Journal  of  Biolo:^ical  Chemistry,  Vol.  XXXIII. 
No.  2,  pp.  313-323  -|-  2  Plates.  Baltimore,  Aid.,  Februar}',  1918. 

The  writers'  experience  with  the  hairless  pig  malady  supports  the  view 
that  it  is  occasioned  by  a  low  iodine  assimilation  by  either  intestine  or  thy- 
roid, resulting  in  a  goitrous  condition  in  both  mother  and  young.  This  con- 
dition interferes  more  severely  with  foetal  development  than  with  the  nor- 
mal maintenance  of  the  mother.  It  appears  to  be  produced  by  rations  with 
high  i^rotein  levels  and  low  laxative  effects,  with  the  accompanying  condi- 
tion of  lack  of  exercise  and  unclean  surroundings.  Young  sows  exposed 
to  such  conditions  are  more  prone  to  develop  thyroid  enlargement  than  are 
mature  sows.  The  authors  recognize  that  there  is  the  possibility  that  some 
rations  from  certain  regions  are  natura,lly  so  low  in  iodine  as  to  make  the 
scarcity  of  iodine  the  direct  cati.se.  They  have  found  it  possible  to  grow  sows 
to  mattirit}^  on  natural  feeding  materials  grown  in  southern  Wisconsin, 
but  of  relatively  low  protein  content  and  good  laxative  properties,  with  the 
production  of  normal  offspring.  On  the  other  hand,  these  same  feeds  com- 
bined in  different  proportions  and  fortified  with  protein  concentrates  lead 
to  the  production  of  hairless  pigs. 

The  authors  are  of  the  opinion,  for  the  present  at  least,  that  they  have 
not  reached  the  stage  where  it  is  wise  to  advocate  the  general  use  of  iddine 
in  the  feed  of  all  brood  sows  ;  that  the  conditions  leading  to  the  production  of 
hairless  jiigs  should  first  be  analysed  fully  in  order  that  we  may  acquire  a 
complete  understanding  of  the  reasons  for  the  successful  rearing  of  sows 
intended  for  breeding  purposes  through  the  use  of  natural  materials,  un- 
fortified with  potassium  iodide.  However,  in  regions  and  on  farms  where 
hairless  pig  production  is  ci;(k-mic  or  persistent  in  character  the  direct  use 
of  iodides  should  be  made. 

779  -  Poultry  Parasites.  —  Hadlington,  J.,  in  tin-  A'^ricullural  Giizclle  of  New  South  Wales, 
Vol.  XXVIII,  No.  9,  pp.  671-673.  Sydney,  Sqjtomber  3,  1917. 

Vermin  in  poultry  houses  naturally  fall  into  two  groups :  para.sites  that 

(i)  See  also  R.  March  iotR.  No.  305,  (E,l.) 
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live  and  hibernate  in  the  poultry  house  on  roofs,  etc.,  such  as  Dcnnauys.- 
sits  gallinac  (red  mite),  and  those  which  pass  their  whole  existence  on  the 
fowl,  such  as  Goniocoies  aMominalis  (large  chicken  louse).  The  latter  may 
be  combated  with  a  dust  bath,  or  by  dusting  the  birds  b}^  hand  with  insecti- 
cides, or  sulphur,  or  with  equal  parts  of  sulphur  and  fine  ashes.  The  best 
method  of  keeping  poultry  houses  free  from  vermin  is  to  spray  them  with 
kerosene  emulsion  as  often  as  necessary.  The  emulsion,  wliich  should  be 
applied  by  a  force  pump  so  as  to  reach  all  the  cracks  and  crevices,  is  compo.sed 
of  8  oz.  soft  soap  dissolved  in  i  gal.  boiling  water,  i  gal.  of  kerosene  being 
slowly  added  while  stirring,  and  the  whole  thoroughh'-  shaken  to  effect 
emulsification.  For  use,  lo  gals,  soft  water  nmst  be  added,  and  if  the  spray 
is  to  be  also  a  disinfectant,  one  table  spoonful  of  miscible  carbolic  acid  to 
each  gallon  of  emulsion  should  be  stirred  in.  Where  the  infestation  is  se- 
vere, 2  or  3  applications  may  be  necessary  at  intervals  of  i  or  2  days. 

780  -  Infections  Caused  by  Bacterium  pullorum  in  Adult  Fowls  (i).  —  hadley, 
Philip,  assisted  by  Caldwell,  D.  W.,  Elkins,  M.  W.  and  I,ambert,  D.  J.,  iu  Agricv.ltural 
Experiment  Siation  of  the  RhoJe  Island  State  Colle<ic,  BuUeHn  172, 40  pp.,  1 1  Tables,  Biblio- 
graphy of  13  rublicatioiis.  Kingston,  R.  I.,  November,  1917. 

The  present  paper  gives  the  results  of  a  study  in  which  it  was  established 
that  Bad.  pnlloynm  Rettger  was  the  causal  agent  in  an  epidemic  in  adult 
iovAs  indistinguishable  in  its  clinical  picture  and  pathological  manifesta- 
tions from  fowl  typhoid.  The  primary  observations  and  the  experimental 
features  of  the  study  lead  to  the  conckision  that  latent  Bad.  pnlloynm  in- 
fection was  stimulated  into  active  manifestations  of  fatal  generalised  infec- 
tion as  a  result  of  intestinal  irritation,  or  other  physiological  changes,  fol- 
lowing the  feeding  of  a  ration  containing  a  large  proportion  of  roughage 
in  the  form  of  oat  husks.  The  authors  point  out  the  need  of  regarding  more 
seriously  the  endogenous  as  opposed  to  the  exogenous  origin  of  "  epidemic  " 
disea,ses  among  poultry.  Among  possible  endogenous  disease-stimuli  the 
importance  of  a  hygienic  feeding  diet  is  especially  emphasized.  The  exist- 
ence of  intermediate  bacterial  forms,  resembling  Bad.  pullonun  but  vary- 
ing slightly  toward  B.  gallmarnm  is  suggested,  and  it  is  proposed  to  make  use 
of  the  terms  Bad.  pnllornm  A.  and  Bad.  puUornm  B.  in  order  to  keep  these 
types  distinct  pending  their  further  stud}*.  It  is  further  suggested  that 
Bad.  pullornm  appears  to  stand  as  a  border-line  group  in  the  colon-typhoid 
intermediates,  separating  the  actual  paratj^phoids  [B.  galUnariim,  etc.) 
from  the  actual  paracolons  [B.  snipestifer,  B.  paratyphosns  A  and  B,  etc.). 

781  -  Studies  in  Calcium  and   Magnesium   JWetabolism.  -    i.  givens,  m.  h.  and 

Mendkl,  I,afayEtxE  B.,  The  Elfeets  of  Base  and  Aeid  ;  II.  Givens,  M.  H.  The  Effect 
of  Diets  Poor  in  Calcium  ;  III.  GiVENS,  M.  II.,  The  Effect  of  I'at  and  Fatty  Acid  Deri- 
vatives.—  'J  lie  J  our  no  I  of  Biolo'-ical  Chemistry,  Vol.  XXXI,  No  2,  pp.  .[21-423,  Biblio- 
graphy of  1 9  Publications ;  pp.  435-439,  Bibl.  of  15  Public.:  pp.  441-444,  Bibl.  of 
6  Publ.  Baltimore,  Md.,  August  kji/. 

The  work  described  was  carried  out  at  the  Sheifield  I^aboratory  of 
Physiological  Chemistry,  Yale  University,  New  Haven. 


(i)  See  also  R.,  Febr.  191H,  No    180. 
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I.  —  The  present  investigation  is  primarily  the  outcome  of  a  consider- 
ation of  a  claim  of  Dubois  and  Stolte  [Jahrbuch  fur  Kinderheilkunde, 
Vol.  IvXXII,  p.  21,  1913)  that  storage  of  calcium  is  dependent  upon  a  suit- 
able supply  of  alkali  so  the  organism.  By  the  addition  of  alkali  carbonates 
to  the  food  of  children  these  investigators  found  that  they  could  change  a 
negative  calcium  balance  to  a  positive  one.  They  believed  this  outcome  to 
be  due  to  the  neutralization,  by  the  alkali,  of  the  phosphoric  and  sulphuric 
acids  formed  in  metabolism  ;  also  to  a  prevention  of  the  formation  in 
the  alimentary  canal  of  insoluble  calcium  soaps  which  cannot  be  utilized. 
According  to  the"  first  consideration,  by  supplying  alkali  the  unecessary 
withdrawal  of  calcium  as  a  neutralising  agent  for  acids  formed  in  metabo- 
lism is  averted  ;  and  in  the  second  instance  the  loss  of  unabsorbed  calcium 
by  the  bowel  is  prevented. 

The  general  plan  of  the  studies  of  the  authors  involves  metabolism 
experiments  carried  out  with  dogs,  in  which  the  income  and  outgo  and  the 
corresponding  balance  of  various  elements  were  ascertained  under  diverse 
conditions  of  diet.     The  results  arrived  at  were  as  follows  : — 

Administration  of  base  or  acid  produced  no  significant  effect  upon  the 
balance  of  nitrogen,  calcium,  magnesium,  and  phosphorus  in  the  dog. 

Administration  of  hydrochloric  acid  increased  the  urinary  excretion 
of  calcium  and  thereby  altered  the  relation  of  calcium  to  magesium  in  the 
urine. 

The  calcium  contained  in  milk  was  more  effective  than  soluble  calcium 
lactate  in  producing  calcium  retention. 

Administration  of  large  doses  of  alkali  bicarbonate  to  a  human  diabe- 
tic did  not  decrease  the  urinar>^  output  of  calcium. 

II.  —  From  a  summary,  given  by  the  author  in  tabulated  form,  of  all 
the  available  literature  on  the  urinary  alkali-earth  excretion  of  aduli  dogs  it 
is  evident  that  there  exists  no  definite  relation  between  the  diets  and  urinary 
calcium  and  magnesium.  The  tendency  is  for  the  excretion  of  these  ele- 
ments to  increase  as  the  intake  of  them  increase. 

From  the  literature  on  the  subject  we  are  led  to  conclude  that  a  diet 
poor  in  calcium  is  not  conducive  to  a  storage  of  either  calcium  or  magnesium, 
despite  an  abundance  of  nitrogenous  food.  This  is  further  established  by 
the  author's  investigations. 

III.  —  The  present  conception  of  the  digestion  and  utilisation  of  fats 
and  other  comparable  esters  of  fatty  acid  wotdd  lead  one  to  expect  that  if 
they  are  hydrolysed  in  the  normally  functioning  alimentary  tract  the  result- 
ing fatty  acid]will  either  be  absorbed  promptly  or  excreted  as  insoluble  soap 
with  faeces.  The  extent  to  which  absorption  occurs  may  therefore  depend 
not  only  upon  the  digestion  of  the  esters  but  also  upon  the  degree  to  which 
alkali  earths  are  simultaneously  present  in  the  intestine  to  render  the  fatty 
acids  insoluble  and  unutilizable.  Conversely  the  loss  of  alkali  earths  through 
the  bowel  may  likewise  be  promoted  by  the  presence  of  large  quantities  of 
fatty  acids.  A  study  of  the  data  here  presented  shows,  with  respect  to  the 
deportment  of  the  calcium,  that  when  the  utilization  is  poor  the  loss  of 
calcium  is  proportionate   larger. 
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Similarly  the  negative  calcium  balance  was  smaller  in  those  cases  where 
the  utilization  of  the  fat  was  more  satisfactory. 

Although  the  quantity  of  calcium  fed  as  calcium  lactate  in  one  of  the 
periods  was  undoubtedly  sufficient  to  induce  a  storage  of  lime  on  the  basal 
diet  this  could  not  be  accomplished  when  the  fat  utilisation  was  poor. 

It  is  evident  from  the  data  presented  that  poor  utilization  of  fats  or 
fatty  acids  may  increase  the  excretion  of  lime  in  the  faeces  and  prevent 
the  storage  of  calcium  even  when  the  calcium  intake  in  comparatively 
abundant. 

782  -i,The  Nutritive  Properties  of  Maize  (i).  —  Hogan,  Albert  a.  (Department  of  chemistry, 
■  Kansas  state  Agricultural  Experiment  Station,  Manhattan,  Kansas),  in  The  Journal  of 
Biological  Chemistry,  Vol.  XKVII,  No   i,  pp.  193-208,  Bibliography  of  21  Publications. 
Baltimore,  Md.,  191 6. 

The  nutritive  deficiencies  of  maize  have  been  ascribed  by  the  different 
investigators  to  :  its  lack  of  certain  inorganic  constituents  ;  protein  deficien- 
cies ;  too  small  quantities  of  vitamines. 

Most  of  the  data  described  in  this  report  \^ere  obtained  by  using  albino 
rats  as  experimental  animals.  Some  of  them  were  given  maize  alone, 
others  maize  plus  a  salt  mixture,  a  third  lot  maize  plus  an  "  ash-free  " 
protein  and  a  fourth  maize  plus  "  ash  free  "  protein  plus  a  salt  mixture. 
The  results  are  summarised  as  follows  :  — 

The  evidence  indicates  that  when  maize  is  fed  to  rats  as  the  sole  diet- 
ary the  mineral  coiistituents  are  the  first  limiting  factor,  and  then  the  pro- 
tein. In  the  case  of  swine  these  findings  are  apparently  reversed .  Protein 
is  here  the  first  limiting  factor,  and  then  the  mineral  element.  The  data  also 
indicate  that  the  maize  proteins  are  less  efficient  for  growth  than  casein.  The 
addition  of  lysine  and  tryptophane  to  maize  did  not  increase  its  efi&ciency 
for  growth. '  The  addition  of  some  of  the  adequate  proteins  (egg  white) 
seemed  of  only  slight  benefit.  In  view  of  these  facts  it  seems  possible  that  one 
of  the  limiting  factors  in  maize  as  a  food  for  growing  rats  is  one  or  more  of 
the  growth  accessories. 

Young  rats  on  a  maize  diet  grow  more  rapidly  when  the  grain  is  supple- 
mented with  casein  than  when  supplemented  with  egg  white.  This  ob- 
servation assumes  added  significance  since  food  mixtures  containing 
protein  free  milk,  butter,  and  egg  white  are  more  efiicient  for  growth  than 
mixtures  of  maize  and  egg  white,  even  though  the  proteiii  of  the  maize 
mixture  furnishes  a  relatively  higher  per  cent  of  calories  than  does  the 
protein  of  the  more  efficient  diet. 

Autoclaved  maize  mixtures  failed  to  maintain  body  weight  and  ulti- 
mate failure  resulted. 

Since  swine  grow  rapidl}"  on  a  mixture  of  maize  and  egg  white,  it  is 
believed  that  maize  contains  sufficient  of  the  growth  accessories  for  normal 
growth  .in  swine. 


(i)  See  also  R.  February  1918,  No.  186.  {Ed.) 
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783  -  Sudan  Grass  Silage.  —  Francis,  C.  K.  and  Friedemann,  W.  S.,  in  the  Oklahoma 
Agricultural  and  Mechanical  College,  Agricultural  Experiment  Station  Bulletin,  No.  115. 
StiBwater,  Oklahoma,  April  191 7. 

The  department  of  chemistry  of  the  Oklahoma  Agricultural  Experi- 
ment vStatlon  is  engaged  in  investigating  silage  as  prepared  from  the  grain 
sorghums  and  closely  related  crops.  A  part  of  this  experiment  involves  con- 
siderable work  with  sudan  grass,  and,  owing  to  the  apparent  excellent  quality 
of  the  silage,  some  of  the  results  of  this  experiment  have  been  published  by 
the  investigators  in  this  bulletin.  A  steel  silo  25  feet  high  and  9  feet  wide, 
approximate  capacity  75  tons,  was  used  for  curing  the  crop.  The  sudan 
grass  was  cut  early  in  August  during  a  dry  period  so  that  the  plants  did  not 
contain  as  much  moisture  as  desired.  The  sudan  grass  was  cut  to  a  three- 
quarter-inch  length  and  a  small  stream  of  water  was  kept  flowing  into  the 
blower,  thus  distributing  the  added  water  throughout  the  material  as  it  was 
placed  in  the  silo.  During  the  filling  of  the  silo  the  material  was  packed 
by  three  men  tramping  it  into  place  as  solidly  as  possible.  The  sudan  grass 
owing  to  its  leafy  nature  and  dry  condition  did  not  pack  readily.  The  day 
after  the  silo  had  been  filled,  water  was  added  at  the  top  until  it  ran  out  at 
the  two-foot  level.  Three  days  later  the  contents  of  the  silo  had  settled 
several  inches  and  this  place  was  filled  with  additional  wetted  silage  to  serve 
as  cover.  This  material  did  not  cure  well,  and  was  discarded  when  a  strong 
mouldy  condition  developed,  but  the  silage  just  beneath  it  cured  nicely 
and  retained  its  flavour  throughout  the  feeding  period.  The  Composition 
of  sudan  grass  silage  as  compared  with  maize  silage  is  shown  in  Table  I.  The 
length  of  time  which  the  material  remained  in  the  silo  is  indicated  in  the 
first  column  as  days. 


Table  I, — Percentage  Composition  of  Sudan  Grass  Silage  and  Maize  Silage 

(water- free  basis). 


Sudan  grass  silage  fresh 

Maize  sHage   fresh 

Sudan  grass  silage  near  top,  122  days  .  . 
Maize  silage  near  top,  148  days  .... 
Sudan  grass  silage  from  middle,  140  days 
Sudan  grass  silage  from  middle,  1 82  days  . 
Sudan  grass  silage  2  feet  above  bottom,  281 

days 

Spoiled  Sudan  grass  silage  2  foot-level,  192 

days 


Ash 

Carbohydrates 

Fat 

Dry 

Fibre 

N  free 
extract 

matter 

7.21 

9.38 

30.55 

50.53 

2.33 

40.47 

6.58 

8.39 

2339 

59.48 

2.16 

30.49 

5.60 

8,20 

33-53 

50.50 

2.17 

27.74 

6.81 

9.56 

23.62 

57-41 

2.60 

27-75 

6.51 

10.36 

33.57 

46.79 

2-77 

27.24 

6.20 

8.85 

22.84 

59.15 

2.96 

27.44 

5-15 

8.33 

34-69 

49.11 

2.72 

24.29 

8.95 

10.94 

29.05 

48.82 

2.24 

24.28 

There  is  on  the  whole  but  little  difference  in  the  analyses  of  the  maize 
silage  and  the  sudan  grass  silage  at  the  several  stages  of  curing,  the  principal 
difference  being  in  the  quantity  of  fibre.     The  temperature  developed  in 
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the  silo  was  noted  at  regular  intervals  until  a  decided,  fall  was  observed. 
From  -  the  data  presented  it  appears  that  the  maximum  temperature  was 
reached  in  about  21  to  30  days,  being  respectively  120°  F.  for  the  top 
portion,  104°  F.  for  the  middle  portion,  21  feet  from  top,  arid  98. 5°  F.  for 
the  portion  5  feet  from  bottom. 

The  total  quantity  spoiled  in  this  silo  was  approximately  four  feet, 
being  the  covering  material.  The  sudan  grass  silage  was  somewhat  bulkier 
than  maize  silage,  was  a  light  brow^n  colour  and  had  a  faint  acid  odour. 
No  alcohols  were  detected  by  the  usual  laboratory  methods.  The  silage 
was  fed  to  the  College  sheep,  and,  while  proving  a  good  feed,  it  did  not  ap- 
pear to  be  relished  by  the  animals  so  well  as  the  maize  silage,  but  quite  as 
well  as  that  made  from  other  grain  sorghums,  and  was  relished  much  more  in 
this  form  than  as  cured  hay. 

784  -  Nutrition  Invei^tigations  upon  Cottonseed  Meal  and  Cottonseed  Flour.  —Richard- 
son, ANNA  E.  and  Green,  Helen  S.  (Nutrition  Research  I^aboiatory,  Department  of  Do- 
mestic Economy,  The  University  of  Texas,  Austin),  in  The  Journal  of  Biological  Chemistry, 
Vol.  XXV,  No  2,  pp.  307-318,  5  Diagr.  Baltimore,  Md.,  Jime,  1916;  Vol.  XXX,  No.  2, 
pp.  243-258,  13  Diagr.  June,  1917  ;  Vol.  XXXI,  No  2,  pp.  379-388,  4  Diagr.  August,  1917. 

I.  —  In  this  paper  the  author's  present  a  prehminary  report  on  the  effi- 
ciency of  cottonseed  meal  as  a  food  for  promoting  the  growth,  develop- 
ment and  reproduction  of  the  albino  rat. 

The  results  indicate  that  cottonseed  meal  does  not  contain  sufficient 
mineral  for  growth,  is  not  actively  toxic,  contains  efficient  protein,  and  per- 
haps fat -soluble  growth-promoting  substance,  similar  to  those  of  butter- 
fat,  but  in  less  adequate  quantities. 

II.  —  Albino  rats  have  lived  for  400  to  565  days  with  50  per  cent  cot- 
tonseed flour  in  the  diet. 

The  protein  in  a  diet  containing  50  per  cent  cotonseed  flour,  protein- 
free  milk,  and  butter  fat  is  sufficient  for  tbe  normal  growth  and  development 
of  the  albino  rat  and  for  reproduction  to  the  third  generation.  No  better 
growth  is  induced,  but^more  frequent  reproduction  wdth  lower  mortality 
and  more  general  well-being  of  animals  are  obtained,  by  the  addition  of  5 
per  cent  casein  to  a  diet  containing  50  per  cent .  cottonseed  flour,  butter 
fat,  and  protein-free   milk. 

Normal  growth  and  reproduction  do  not  result  from  diets  containing  50 
per  cent  cottonseed  flour  in  which  there  is  a  lack  of  butter  fat,  protein- 
free  milk,  or  both.  However,  50  per  cent  cottonseed  flour  ^vith  5  per  cent 
casein  and  butter  fat,  without  additional  mineral  beside  that  furnished  by 
the  cottonseed  flour,  supports  normal  growth  and  reproduction  although 
the  second  generation  does  not  grow  quite  normally  on  this  diet. 

No  toxic  effect  is  apparent  in  feeding  from  45  to  50  per  cent  cottonseed 
flour  to  albino  rats  through  four  successive  generations  or  during  565  days 
of  the  life  of  an  individual.  Petroleum-ether  extract  of  the  entire  cottonseed 
fed  in  a  well  balanced  diet  has  a  depressing,  influence  on  the  weight  of  the 
albino  rat.  Ethyl  ether  extract  from  petroleum-ether-extracted  cottonseed 
and  ethyl  ether  extract  of  Allison  cottonseed  flour  have  no  harmful  effect 
upon  the  albino  rat. 
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111.  —  This  paper  considers  the  content  in  cottonseed  flour  of  growth- 
essential  factor  other  than  protein  and  mineral,  and  reports  the  results  of 
studies  of  the  protein  minimum  of  cottonseed  flour.  The  results  are  sum- 
marised as  follows  :   — 

i)  20  per  cent  of  the  water  extract  of  cottonseed  flour  dried  on  starch, 
equivalent  per  gm.  to  2.5  gm.  of  cottonseed  flour,  i.  e.,  50  per  cent  cotton- 
seed flour  in  the  diet,  contains  sufiicient  water-soluble  food  accessory  for 
normal  growth. 

2)  4.35  per  cent  of  the  ether  extract  of  cottonseed  flour  equivalent  per 
gm.  to  II. 5  gm.  of  cottonseed  flour,  i.  e.,  50  per  cent  cottonseed  flour  in 
the  diet,  does  not  contain  sufficient  fat-soluble  food  accessory  for  normal 
growth,  but  12  per  cent  of  the  ether  extract  appears  quite  as  efficient  in  sup- 
plying enough  of  the  fat  soluble  accessor}^  for  normal  growth  as  does  an 
equivalent  amount  of  butter  fat. 

3)  18  per  cent  cottonseed  protein  when  supplied  with  adequate 
amounts  of  all  other  necessary  nutritive  factors  induces  practically  normal 
grow^th  of  the  male  rat,  and  better  than  average  growth  in  the  female,  and 
fairly  normal  reproduction,  with  high  mortalit}''  and  under  size  among  the 
second  generation. 

4)  12  per  cent  cottonseed  protein  does  not  induce  perfectly  norma 
growth. 

Ver3^  little  growth  has  been  obtained  with  6  per  cent  protein,  the  aver- 
age gain  in  weight  during  108  days  being  8  to  9  gm.  With  only  4  per  cent 
cottonseed  protein  rats  have  fallen  off  in  weight  when  first  placed  upon  this 
diet  but  have  almost  successfully  maintained  their  weight  for  50  days  after. 

785  -  Food  Value  of  the  Pea  ^ut  (Arachfs  Aypogxa)  {i).  —  DANJBhs,  amy  i,.  and 

lyOUGHLiiNT,  Rosemary  (University  of  Wisconsin,  Madison),  in  The  Journal  of  Biological 
Chemistry,  Vol.  XXXIII,  No.  2,  pp.  295-301  +  3  Diagrams.   Baltimore,  February,  1918. 

Up  to  the  present  the  pea  nut  has  been  used  chiefly  as  a  cattle  feed  with 
such  excellent  results  that  the  authors  undertook  a  study  to  determine  more 
exactly  its  food  value.  Feeding  experiments  on  young  rats  showed  the 
pea  nut  to  be  lacking  in  McCollum's  fat-soluble  food  accessory.  When  2  %  of 
butter  fat  was  added  to  the  ration  the  subjects  improved,  and  with  5  % 
showed  absolutely  normal  appearance  and  development  in  every  way. 
This,  moreover,  proves  that  the  pea  nut  contains  a  sufficient  quantity  of 
McCollum's  water  soluble  food  accessory,  as  56  %  of  pea  nut  in  the  ration 
suffices  to  supply  the  necessary  quantity  of  this  accessory. 

If  the  pea  nut  is  compared  with  the  soya  bean  (2)  it  is  found  to  be  poorer 
in  mineral  matter,  especiall3^  in  calcium,  potassium,  magnesium  and  sulphur. 
If  a  pea  nut  ration  be  completed  by  the  minerals  necessary  to  give  it  a 
mineral  content  equal  to  that  of  milk,  which  has  been  shown  to  be  adequate 
for  growing  animals,  a  suitable  food  is  obtained.  Pea  nut  meal,  which  con- 
tains a  large  proportion  of  hulls,  seems  to  contain  sufficient  mineral  matter 
to  maintain  normal  growth  in  3?-oung  animals  if  5  %  of  butter  fat  be  added. 

In  view  of  the  large  acreage  suitable  to  the  cultivation  of  the  pea  nut 

(i)  See  also  R.  March,  1918,  No.  268.—  (2)  See  R.  January,  1918,  No.  4.     {Ed.) 
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and  the  fact  that  there  is  a  tendency  to  use  considerably  more  plant  seeds 
in  the  diet,  the  authors  do  not  hesitate  to  suggest  the  use  of  the  pea  nut 
as  a  human  foodstuff.  As  in  the  case  of  the  soya  bean  it  is  only  necessar\- 
to  add  to  it  those  elements  in  which  it  is  lacking,  i.  e.  certain  inorganic 
material  and  the  fat-soluble  food  accessory,  to  make  it  a  complete  food. 

HORSES  786  -  Potato  Peelings  and  Heather  as  Coarse  Fodder  for  Horses ;  Researches  in  Holland. 

: —  Van  Driest,  P.  A., in  the  Tydschrift  voor  Diergeneeskunde,  Part  45,  No.  10,  pp.  286-288. 
The  Hague,  May,  191 8. 

Potato  Peelings.  —  According  to  the  author,  these  constitute  an 
excellent  coarse  feed  for  horses.  Chemical  analysis  shows  that  washed  and 
finely  chopped  peelings  contain  12  %of  starch,  1.27  %of  albuminoids  and 
83.4  %  of  water.  Although,  according  to  SjollEma  the  albuminoids  in  the 
peelings  are  of  good  feeding  value  and  digestibility,  the  peelings  are  prin- 
cipally a  starchy  food. 

As  regards  solanin,  the  author  found  that  of  2  samples  of  peelings,  one 
raw,  the  other  having  been  boiled  for  12  minutes,  on  analysis  by  the  Meyer 
method  the  first  was  found  to  contain  80.4  %  of  water  and  0.016  %  of 
solanin,  and  the  second,  90  %  of  water  and  0.006  %  of  solanin.  The  in- 
creased water  content,  therefore,  results  in  a  reduced  solanin  content.  Fur- 
ther the  author  has  found  that  solanin  is  almost  completely  soluble  in  boiling 
water  containing  a  very  small  amount  of  vinegar.  Therefore,  he  advises, 
so  as  to  avoid  entirely  the  bad  effect  of  solanin,  that  the  peelings  should 
be  cooked  for  10  to  15  minutes  in  water  containing  a  little  vinegar,  then 
immediately  removed  as,  on  cooling,  the  solanin  might  be  precipitated 
and  be  deposited  again  on  the  peelings. 

Cooking  the  peelings  has  the  advantage  that  their  relatively  high  pot- 
ash content,  which  is  supposed  to  produce  bad  effects,  is  considerably  re- 
duced. In  fact,  the  author  found  that  a  sample  of  raw  peelings  contained 
t.14  %  of  ash,  while  after  cooking  there  was  only  0.58  %.  As  potassium 
compounds  are  mostly  soluble,  it  may  be  admitted  that  in  this  way  the 
greater  part  of  the  potassium  is  removed . 

Heather.  —  To  determine  its  feeding  value,  2  pairs  of  draught  horses 
were  used  that  gave  the  same  amount  of  work.  The  first  team  received 
each  day  6.6  lb.  of  heather  over  and  above  the  normal  ration  ;  the  second 
team  served  as  control.  The  animals  were  weighed  every  2  days ;  the  heath- 
er did  not  in  am^  way  influence  the  increase  in  live  weight  of  the  animals. 

CATTLE  787  -  A  Study  of  the  Rate  and  Economy  of  Gains  of  Fattening  Steers.  —  Mum- 

FORD,  H.  W.,  Grindley,  H.  S.  ,  Emmett,  a.  D.  aud  Bull,  S.,  in  University  of  Illinois 
Agricultural  Experiment  Station,  Bulletin  liio.  197,  pp.  567-604.  Urbaiia,  Illinois,  March, 
1917. 

This  bulletin  is  one  of  a  series  reporting  the  findings  of  an  investiga- 
tion in  regard  to  the  effect  of  variations  in  the  amount  and  character  of 
feed  consumed  upon  the  nutrition  of  two-year-old  steers.  It  gives  the  re- 
stdts  relating  to  the  effect  upon  the  rate  and  economy  of  gains  :  — •  i)  of  varia- 
tions in  the  amount  of  feed  consumed  ranging  from  maintenance  to  full 
feed  rations  ;  2)  of  variations  in   the    proportions  of   roughage   and  con- 
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centrates  in  the  ration  ;  and  3)  of  the  substitution  of  a  nitrogenous  concen- 
trate for  a  part  of  the  grain  of  a  ration  of  clover  hay  and  ground  maize  in  the 
ratio  of  I  to  5. 

The  Experiment.  —  Sixteen  two-year-old,  choice  feeder  steers  were  di- 
vided into  4  lots  of  4  steers  each.  One  lot  was  given  a  ration  slightly  above 
maintenance,  another,  an  amount  of  feed  ^qual  to  the  maintenance  ra- 
tion plus  one-third  of  the  difference  between  the  maintenance  and  the  full- 
feed  rations,  another,  an  amount  equal  to  the  maintenance  ration  plus 
two-thirds  of  the  difference  between  the  maintenance  and  the  full-feed 
rations,  and  another  as  much  feed  as  the  steers  would  eat  readily. 

The  experiment  lasted  for  27  weeks  and  was  divided  into  five  test 
periods.  The  first  period  was  5  weeks  in  length,  the  second,  third  and 
fourth  were  each  6  weeks  in  length  and  the  fifth  was  4  weeks  in  length. 

The  feeds  used  were  clover  hay,  ground  maize,  and  linseed  oil  meal. 
The  ration  of  the  first  test  period  consisted  of  clover  hay  and  ground 
maize  in  the  ratio  of  i  :  i,  that  of  the  second,  of  clover  hay  and  ground 
maize  in  the  ratio  of  i  :  3,  that  of  the  third,  of  clover  hay  and  ground 
maize  in  the  ratio  of  i  :  5,  and  that  of  the  fourth  and  fifth  of  clover  hay, 
ground  maize,  and  linseed  oil  meal  in  the  ratio  of  i  :  4  :  i. 

In  periods  i,  2,  3,  4,  5,  the  average  daily  gains  of  the  different  lots  and 
the  individual  variations  were  as  shown  in  Table  I  : 


Period   i 


^  Maintenance  , 
1  One-third-feed 


Two-thirds-feed 
Full-feed    .    .    . 


Period 


I   Maintenance 
'  One-third-feed  . 
i  Tvvo-thirds-feed 
(  Full-feed    ,  .    . 


Period  3 


Maintenance.  . 
One-third-feed . 
Two-thirds-feed 
Full-feed.   .    .    . 


Period  4 


Average 

of  the 

4  periods  I 


Maintenance .  . 
One-third-feed  . 
Two-thirds-feed 
Full-feed.   .    .    . 


Maintenance .  . 
One-third-feed  . 
Two-thirds-feed 
Full-feed.  .    .    . 


0.34  -  1.97 
1.69  -  2.51 
2.51  -  3.37 
2-54  -  3.40 


0.12 
1.31 
1-57 
1-95 

-0.12 

0.55 
1.02 
0.90 

0.74 
1.36 

1-74 
1.81 


0.07 
1.98 
2.24 
2.62 

0.14 
1. 40 

1-74 
2.12 

0.95 
2.17 

3.07 
2.86 


0.37  -  1-05 
1.23  -  1.39 
1.75  -  1. 81 
1.98  -  2.29 
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The  consumption  of  dry  substance,  digestible  dry  substance  and  net 
energy  .per  pound  of  gain  by  one-third,  two-third  and  full  feed  lots  in  the 
5  periods  was  as  shown  in  Table  II. 


Lot 


Dry  substance 
per  lb.   of   gain 


Average 


Variation 


Digestible  dry 

substance 
per  lb.  of  gain 


Average 


Variation 


Net  energy 
per  lb.  of  gain 


Average     Variation 
calories      calories 


Period    i 


Period    2 


Period    3 


Period    4 


i  One- third- feed  . 

,  Two-thirds-fed 
f  Full-feed    .   .    . 


lb.     I 


lb. 


6.61  5.35-   8.17 
6.25  5-37-  7-21 


One- third-feed  . 
Two-thirds-feed 
Full-feed   .    .    . 


One-third-feed  . 
Two- thirds-feed 
Full-feed   .    .    . 


7-33 


7-95 
9.96 


6.02-  8.71 

6.57-10.12 

7. 78-11. 85 


9.86|8. 27-12. 06 


I  One-third-feed  , 
'  Two-thirds-feed 
I  Pull-feed  .    .    . 


10.40 
11.08 
12.41 


6.81 
7.06 
7.64 


Average  /  One-third-feed.   .    .        9.51 

of  the     (  Two-thirds-feed    .    .  j       9.40 

4  Periods  (  Full-feed I      9.63 


lb. 


lb. 


lb. 


lb. 


5.71 
6.85 


8.05-20.30 
9.70-16.47 
7.64-20.16 

5.18-  7.78 
5.1 1-   8.28 

6.94-  8.22 

9.I7-IO.O4I 

8.95-  9.64 
8.4I-IO.47 


4.36  3.68-  5.38J 
3.99  4.41-  4.63' 
4.59  3.82-    5.40 

4.73-    7.20 
5.40-    8.09 

6.36;5.35-  7-24; 

7.9116.10-15.24 
8.15  7.14  11,71 
8.63  5.66-13.16 


5.24 
5-30 
5-79 

6.96 
6.67 
6.60 


3.98-  6.04 

3.83-  6.22 

5.50-  6.50 

i 

6.73-  7-29 

6.48-  6.86 

5.95-  7-23 


4.12  3-50-  509 
3.763.21-  4.34 
4.323.61-  5.061 

5.904.88-  7.45 

7-05  5-54-  8.33 
6.51  5.47-  7.40 

8.466.53-16.33 
8.727.63-12.53 
9.086.04-13.65 

5.53  4.20-  6.38 
5.58  4.04-  6.55 
6.15  5-5^  6.87 


7.22  6.97-  7 
6.90  6.67-  7 
6.73I6.10-  7. 


•55 
,10 

.48 


From  these  results  the  following  conclusions  were  drawn :  — 

Two-year-old  steers  may  be  maintained  on  8  to  9  lb.  of  dry  substance, 
0.39  to  0.44  lb.  of  digestible  crude  protein  and  6.5  to  6.8  calories  of  net  energy 
per  1000  pounds  live  weight. 

Fattening  two-year-old  steers  may  make  satisfactory  gains  over  a  per 
iod  of  twenty-seven  weeks  on  14.3  to  22.1  lb.  of  dry  substance,  0.72  to  1.441b. 
of  digestible  crude  protean,  and  11. 9  to  13.0  calories  of  net  energy  per 
1000  pounds  live  weight.  Fairly  good  gains  may  be  made  even  on  less 
amounts  than  these. 

The  rate  of  gains  of  two-year-old  steers  depends  upon  the  amount  of 
feed  consumed.  However,  the  amount  of  feed  consumed  between  one-third 
feed  and  full  feed  apparently  has  no  effect  upon  the  economy  of  gains  as 
measured  by  the  consumption  of  feed,  of  total  dry  substance,  of  digestible 
dry  substance,  and  of  net  energy  per  pound  of  gain. 

When  a  ration  consisting  of  clover  hay  and  ground  maize- in  equal  parts 
is  changed  to  a  ration  C9nsisting  of  one  part  of  clover  hay  and  three  parts  of 
corn,  the  amounts  of  digestible  dry  substance  and  net  energy  remaining 
practically  unchanged,  but  the  protein  being  reduced  10  to  12  per  cent,  the 
rate  of  gains  and  the  economy  of  gains  are  considerably  decreased.     When  a 
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ration  consisting  of  one  part  of  clover  hay  and  three  parts  of  ground  maize 
is  changed  to  one  consisting  of  one  part  of  clover  hay  and  five  parts  of  ground 
maize,  the  digestible  dry  substance,  digestible  protein  and  net  energy  also 
being  slightly  reduced,  the  rate  and  economy  of  gains  are  decreased. 

The  substitution  of  one  part  of  linseed  meal  for  one  part  of  maize  in 
a  ration  of  clover  hay  one  part  and  ground  maize  five  parts,  materially 
increases  the  rate  of  gains  and  the  economy  of  gains.  vSteers  which  have 
been  kept  on  a  low  plane  of  nutrition  (maintenance)  for  a  considerable  time 
make  more  economical  gains  when  put  upon  a  full-feed  ration  than  steers 
which  have  been  upon  full  feed  for  some  time.  However,  steers  receiving 
more  than  a  maintenance  but  less  than  a  full-feed  ration  make  no  more  eco- 
nomical gains  when  put  upon  full  feed  than  steers  which  have  already  been 
on  full  feed. 

From  the  results  obtained  in'  this  investigation  it  seems  safe  to  conclude 
that  steers  may  be  maintained  or  fattened  with  the  ordinary  rations  of 
the  corn  belt  on  less  digestible  dry  matter,  on  less  digestible  protein  and  on 
less  net  energy  than  the  amounts  prescribed  b}'"  the  generally  accepted 
feeding  standards. 

788  -  Influence  of  the  Age  of  the  Cow  on  the  Composition  and  Properties  of  Mukand 

MilkFat.  —  Ecbxes,  C  H.  and  Palreer,!,.  S.  (IMissouri  Agricultural  Experiment  Station) , 
in  the  Journal  of  Agricultural  Research,  Vol.  XI,  No.  12,  pp.  645-658.  Wa-^hington,  D.  C, 
December  17,  1917. 

The  question  of  the  changes  in  the  composition  of  milk  with  successive 
lactation  periods  and  particularly  the  question  relative  to  the  percentage  of 
fat  in  the  milk  of  the  heifer  has  been  of  great  practical  importance  to  the 
dair5rman,  as  a  possible  index  of  what  may  be  expected  from  the  mature  ani- 
mals. The  conclusions  so  far  reached  from  data  compiled  by  several  investi- 
gators have  not  been  entirely  uniform.  This  paper  offers  new  data  on  the 
question,  takei.  from  the  records  of  the  University  of  Missouri  dairy  herd, 
composed  of  pure-bred  animals  of  the  Jersey,  Holstein,  Ayrshire  and  Short- 
horn breeds. 

The  data  showing  the  average  percentages  of  fat  for  the  successive  lac- 
tation periods  of  all  animals  of  each  breed  and  similar  data  for  the  entire 
herd  are  given  in  Table  I.  An  examination  of  the  record  of  the  individual 
animals  of  each  breed,  showed  rather  striking  differences  among  the  breeds 
with  respect  to  the  frequency  with  which  the  individuals  of  each  breed 
showed  the  highest  fat  test  in  each  lactation  period,  This  frequency 
calculated  as  the  percentage  of  cows  of  each  group  showing  the  highest  test 
for  each  period  is  presented  for  each  breed  in  Table  II  which  may  be 
referred  to  as  a  frequency  table. 

These  data  show  that  the  percentage  of  fat  in  the  milk  of  Jersey  cows 
attains  its  maximum  with  respect  to  the  average  for  the  entire  lactation 
period  during  any  one  of  the  first  three  periods,  but  the  chances  appears  to 
be  greater  that  this  will  be  attained^in  the  second  or  third  period  rather  than 
the  first. 
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Table  I.  —  Percentage  of  fat  in  milk  in  successive  lactation  periods. 


Number 

Period 

of 
cows 

I 

2      • 

3 

4 

5 

6              7 

8 

9 

10 

13 

12 

74 

59 

45 

30. 

20 

II 

4 
4 
3 
2 

2 


26 

20 

II 

8 

6 

5 

I 


9 
9 
6 

4 
2 

I 
I 
I 


log 
88 
62 
42 
28 

17 
6 


4.99 

5.04 

4-96 

5.04 

4-95 

5.04 

5.09 

5-17 

5.09 

5.20 

4-93 

5.00 

4.89 

4.90 

4.86 

4-83 

4.86 

4.83 

4.99 

4.90 

4-99 

4.90 

3.22 

3.10 

3.23 

3.06 

3.26 

3.05 

3.27 

3.04 

3.36 

3.07 

3-33 

3.06 

3.29 

2.99 

4.48 

4.48 

4-45 

4-47 

4-56 

4-58 

4.64 

4-65 

4-65 

4.66 

4.42 

4-36 

4.46 

4.42 

4.67 

4.60 

4.86 

4-83 

4-99 

4.90 

4-99 

4.90 

Jersey 

• 

5.01 

— ■ 

5.03 

4.84 

5.20 

4.97 

5.00 

— 

5.22 

4-92 

4.92 

4.76 

— 

5.09 

4.80 

4.76 

4.68 

4-63 

— r" 

505 

4.68 

4-54 

4.68 

4.61 

4.58 

4-83 

4-47 

4.56 

4.64 

4.62 

4.48 

4-47 

483 

4-47 

4-56 

4.64 

4.62 

4.48 

4-47 

4.22 

4-75 

450 

4.44 

4.76 

4.70 

4.48 

4.49 

4-33 

4.22 

4.75 

450 

4-44 

4.76 

4.70 

4.48 

4-49 

4-33 

4.22 

4.01 

3-09 
3.12 
3.06 
3-15 
3-11 
3-03 


3.90 

3.88 

3-90 

3.88 

3.79 

4.04 

392 

3.81 

4.01 

3-97 

3-78 

/1 .06 

408 

3-79 

4.10 

3.90 

■387 

4.10 

3-90 

3.87 

4.10 

3.90 

3.87 

Holstein 


3.10 
3.12 
3.16 

311 
3.08 


3-03 
3.10 
3.06 
3.09 


3-41 
3.18 

3-05 


3-II 
3.00 


2.88 


A  yrshire 


3.64 
3.68 

3-83 
3-99 
3-99 
3-99 


3.82 
3.84 
3.87 
3.87 
3.87 


3.79 
3-76 
3-76 
3  76 


3.65 
3.65 
3-65 


3.38 
3.38 


3.58 


All  cows 


4-45 

— 

— 

_ 

4.58 

4.41 

— 

— 

— 

4.66 

4.49 

4-51 

— 

— • 

4.67 

4  47 

4.45 

4-36 

— 

4-44 

4-25 

4.21 

4.18 

4.13 

-^ 

4-52 

4.30 

4.19 

4.26 

4.14 

4.10 

— 

— 

4-59 

4-35 

4.44 

4.42 

4.38 

4.21 

4-25 

4«3 

4-47 

4.56 

4.64. 

4.62 

4.48 

4-47 

4.22 

4-75 

4-5-0 

4.44 

4.76 

4.70 

4.48 

4-49 

4-33 

4.22 

4-75 

4-50 

4-44 

4.76 

4.70 

4.48 

4-49 

4  33 

4.22 

4.01 
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Table  II.  —  Relative  distribution  of  highest  average  test 
for  the  lactation  period. 


26 

20 

20 

II 

II 

II 

8 

8 

8 

8 

6 

6 

6 

6 

6 

5 

5 
5 
5 
5 
5 


Proportion  of  cows  showing  highest  test  in  period: 

Number  of  cows 

lactation 

periods 

1 

2 

3 

4 

5 

6 

7 

Jersey 

74 

2 

48.7 

51.3 

...^ 



59 

2 

47.5 

52.5 

59 

3 

39.0 

32.2 

28.2 

— 

45 

2 

44-5 

55.5 

45 

3 

33-3 

33-3 

33-3 

— 



45 

4 

26.7 

33.3 

28.9 

II. I 

30 

2 

40.0 

60.0 

— 

30 

3 

30.0 

36.7 

33-3 

. — 

30 

4 

23-3 

36.7 

30.0 

lO.O 



30 

5 

16.7 

30.0 

30.0 

lO.O 

13-3 

20 

2 

30.0 

70.0 

— 

20 

3 

20.0 

40.0 

40.0 

20 

4 

150 

40.0 

40.0 

5-0 

— 

20 

5 

15-0 

35-0 

40.0 

5.0 

5-0 

20 

6 

15.0 

35.0 

40.0 

5-0 

5-0 

0,0 

2 

27-3 

72.7 

— 

3 

18.2 

36.4 

45.5 



4 

18.2 

36.4 

45.5 

0.0 

— 

5 

18.2 

36.4 

45-5 

0.0 

0.0 

6 

18.2 

36.4 

45-5 

0.0  1 

0.0 

7 

18.2 

36.4 

45.5 

0.0 

0.0 

Holstein 


3 
2 

3 
4 

2 

3 
4 
5 
2 

3 
4 

5 
6 
2 

3 
4 
5 
6 

7 


88.5 

1 
"•5 

90.0 

1 0.0 

70.0 

lO.O 

lOO.O 

0.0 

81.8 

0.0 

63-7 

0.0 

lOO.O 

0.0  ! 

100. 0 

0.0 

i  87.5 

0.0 

87.5 

0.0 

1 00.0 

0.0 

lOO.O 

0.0  1 

100,0 

0.0 

1 00.0 

0.0 

83.3 

0.0 

1 00.0 

0.0 

lOO.O 

.     0.0 

ICO.O 

0.0 

1 00.0 

0.0 

83.3 

0.0 

83.3 

0.0 

! 

20.0 

18.2 
18.2 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

18.2 

12.5 
12.5 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

00 
0.0 

0.0 
0.0 
0.0 

I 
1 

16.7 

16.7 
16.7 

0.0 
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TabIvK  II  {Continued) 


I,actatioii 
periods 

Proportion  of  cows  showing  highest  test  in  period 

Number  of  cows 

r 

3 

4 

5 

i 
6                7 

Ayrshire 


9 
9 
9 
6 
6 
6 
4 
4 
4 
4 


2 
2 

3 

2 

3 
4 

2 

3 
4 
5 


55-5 
66.7 

55-5 
83-3 
83.3 
83-3 
75-0 
75-0 

75-0 
50.0 


44-5 
33-3 
22.2 
16.7 
16.7 
16.7 
25.0 
25.0 
25.0 
25.0 


22.3 


0.0 
0.0 


0.0 

0.0 
0.0 


0.0 


0.0 
25.0 


Holstein  cows  on  the  contrary  almost  invariably  show  the  highest 
average  percentage  of  fat  for  the  lactation  period  during  the  first  period  and 
the  conclusion  seems  justified  that  this  is  a  breed  characteristic. 

A5rrshire  cows  more  frequently  show  a  higher  average  lactation  test 
during  the  fijst  than^  during  subsequent  periods,  but  less  frequently  than| 
in  the  case  of  Holstein  cows. 

•  The  variations  in  the  average  percentage  of  fat  among  the  first  few 
lactation  periods,  are  not  sufiiciently  great  to  be  of  much  practical  import- 
ance but  the  gradual  decHne  in  'average  test  accumulates  to  a  figure  of 
considerable  importance  as  the  number  of  lactation  periods  becomes  greater. 

The  fact  that  certain  of  the  animals  of  the  Jersej^  and  Holstein  breeds 
whose  records  are  included  in  the  data,  comprised  an  experiment  to  deter-i 
mine.the  influences  of  the  plane  of  nutrition  during  growth  and  age  of  firstj 
calving  upon  the  dairy  qualities  of  cows,  suggested  that  the  two  factori 
may  have  contributed  to  the  difference  in  the  character  of  the  data  from  th€ 
two  breeds. 

The  data  concerning  the  influence  of  the  plane  of  nutrition  during  growth 
indicate  that  this  factor  may  be  of  importance  in  connection  with  the  aver 
age  fat  test  for  the  first  lactation  period.  The  light-fed  Jerseys  showed 
both  a  lower  average  test  in  the  first  lactation  period  and  also  a  less  frequent 
tendency  for  this  period  to  show  the  highest  test,  while  the  heavy  fed  Jer 
seys  showed  exactly  opposite  results.  The  strong  breed  tendency  for  thf 
Holsteins  to  show  a  higher  average  test  in  the  first  lactation  period  than  ir 
any  subsequent  period  was  also  materially  diminished  by  light  feeding  dur 
ing  the  growth  of  the  animals. 

It  must  also  be  considered  that  the  light  feeding  of  the  aninjals  for  botl 
breeds  was  by  no  means  extreme,  although  it  was  widely  difi'erent  from  ths 
heavy  feeding  carried  out  with  the  other  animals  in  the  experiment. 
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The  data  bearing  on  the  age  of  first  parturition  indicate  that  a  difference 
of  16  months  between  the  first  parturition  of  the  Jerseys  had  Httle  influence 
upon  the  breed  tendency  already  noted  for  the  higher  test  to  accompany  the 
second  lactation  period.  In  the  case  of  the  Holsteins,  however,  calving  at 
a  more  advanced  age  seemed  to  decrease  the  breed  tendency  for  the  first  lac- 
tation period  to  show  the  higher  average  test.  As  far  as  the  composition  and 
properties  of  milk  of  aged  cows  is  concerned  neither  the  percentage  composi- 
tion of  the  milk  nor  the  physical  and  chemical  constants  of  the  milk  fat  of 
aged  cows  show  any  abnormalities  attributable  to  old  age. 

Butter  made  from  the  milk  of  a  cow  ig  years  old  and  in  her  thirteenth 
lactation  period  was  pronounced  to  be  of  excellent  quaUty  and  kept  for  a 
period  of  three  months  at  a  temperature  of  S^to  10°  C,  without  showing  any 
marked  deterioration. 

789  -  Researches  on  a  New  Galactogogue,  in  Italy.  —  brentana,  d.  ,  in  the  Rivista  di 

Agricoltura,  Year  XXIV,  No.  18,  pp.  141-142.  Parma,  May  3,  1918. 

The  author  has  studied  the  effect  of  injecting  the  animal  with  its 
own  milk  on  the  milk  produced.  The  experiments  were  carried  out  on 
various  cows  and  are  still  in  progress.  The  results  so  far  obtained  appear 
to  show  that  the  injections  really  have  an  effect  on  the  increase  in  milk 
yield  of  cows.  The  author,  who  will  shortly  deal  with  the  matter  more 
fully,  presents  the  following  note. 

The  best  practical  applica:4on  of  the  method  is  to  give  a  subcutaneous 
injection  of  10  or  20  cc.  of  the  cow's  own  milk  every  10  or  20  days,  com- 
mencing the  tenth  day  after  calving.  The  increase  in  miilk  production 
will  be  about  2  litres  a  day,  and  the  composition  of  the  milk  will  hardly 
vary.     The  technique  of  the  method  is  very  simple : — 

i)  Collecting  20-30  cc.  of  milk  in  a  sterile  recipient,  after  thoroughly 
cleansing  the  udder  and  the  milker's  hands. 

2)   Subcutaneous  injection,  under  perfectly  aseptic  conditions,  of 
10-20  cc.  in  the  cow  from  which  the  milk  has  been  taken. 

The  author  never  had  any  trouble  whatever  with  the  injections  that 
he  made. 

The  treatment  should  be  accompanied  by  adequate  feeding  for,  if  the 
udder  can  be  stimulated,  it  is  still  necessary  to  provide  the  substances 
required  for  milk-formation. 

790  -  Breeds  of  Dairy  Cattle  in  the  United  States.  —  davis,  h.  p.,  in  the  United  states 

Department  of  Agriculture,  Farmers'  Bulletin  8g3,  pp.  1-36,    Washington  D.  C,  Novem- 
ber, 1 91 7. 

In  the  United  States  five  breeds  of  dairy  cattle  have  attained  consider- 
able prominence,  namely,  the  Ayrshire,  Brown  Swiss,  Guernsey,  Holstein- 
Friesian  and  Jersey.  These  breeds  have  been  developed  carefully  for  a  con- 
siderable time  for  the  purpose  of  dairy  production  and  in  consequence  each 
transmits  its  characteristics  with  regularity  to  its  offspring.  Certain  distinct 
features  distinguish  each  breed  from  the  others  but  all  possess  ability  as 
milk  producers. 

The  Ayrshire  Breed.  —  The  first  importation  of  Ayrshires  in  the 
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United  States  was  made  in  1822,  since  which  time  there  have  been  frequent 
importations  into  both  the  United  States  and  Canada.  New  England,  New 
York  and  Pennsylvania  probably  contain  the  largest  number  of  represen- 
tatives of  the  breed.  There  is  a  small  distribution  in  the  middle  Atlantic 
States  and  the  Pacific  Northwest.  In  Canada  Ayrshires  have  had  great 
popularity  and  the  breed  seems  able  to  withstand  the  rigour  of  the  Cana- 
dian climate.  In  weight  the  cows  vary  from  900  to  1300  pounds  with  an 
average  for  the  United  States  of  about  1000  pounds  ;  bulls  weigh  between 
1400  and  2000  pounds  averaging  about  1600  pounds. 

Probably  none  of  the  other  dairy  breeds  can  compare  with  the  Ayrshires 
in  ability  to  obtain  a  livelihood  on  scanty  pastures  and  this  ability  has  made 
them  very  useful  in  sections  where  there  is  much  rough  land  in  pasture. 

Ayrshire  milk  is  onty  slightly  coloured,  and  the  fat  is  di\aded  in  uni- 
formly small  globules  which  on  the  average  are  smaller  in  size  than  those  of 
any  other  breed. 

The  average  of  the  2598  cows  that  have  completed  yearly  records  for 
advanced  registry  to  July  i,  1917,  is  9555  lb.  of  milk  testing  3.95  %  butter- 
fat  ;  amounting  ta377.5i  lb.  of  fat. 

The  10  highest  producers  of  the  breed  for  butterfat  to  July  1917  (the 
milk  yields  given  first  being  for  comparison  only)  were : —  i)  Lily  of  Willow- 
moor  (22269):  22  596  and  955,56  lb.;  2)  Auchenbrain  Brown  Kate  4th  (27943): 
23  022  and  917.60  lb.  ;  3)  Imp.  Garclaugh  May  Mischief  (27944)  :  25  329 
and  894.91  lb.;  4)  x\uchenbrain  Yellow  Kate  3d  (36910) :  21 123  and  888.33  lb.; 
5)  Jean  Armour  3d  (32219)  :  21  938  and  859.65  lb.  ;  6)  Agnes  Wallace  of 
Maple  Grove  (25171)  :  17  657  and  ^21.45  lb.  ;  7)  Netherhall  Brownie 
9th  (23985)  :  18  100  and 820.91  lb.  ;  8)  Garclaugh  Spottie  (27  950)  :  22589 
and  816.25  lb.  ;  9)  Gerranton  Dora  2d  (23853)  :  21023  and  804.79  fb. ; 
10)  Jean  Armour  (25487)  :  20  174  and  774.73  lb.  ;  the  averageheing  21356.1 
lb.  of  milk  and  855.4  1^-  o^  butterfat 

Families.  On  account  of  the  comparatively  recent  origin  of  the  breed 
few  families  have  been  developed.  The  more  prominent  in  the  United 
vStates  are  the  Brownie,  Auchenbrain,  Finlayston,  White  Cloud,  Jean  Ar- 
mour and  Garclaugh  May  Mischief. 

Bulls.  The  10  Ayrshire  bulls  having  the  largest  number  of  daughters 
with  advanced-registry  records  to  July  1917,  are  listed  below,  in  Table  I, 
together  with  the  average  production  of  their  daughters. 

The  ofiicial  organization  of  the  Ayrshire  breed  in  the  United  States  is 
the  Ayrshire  Breeders'  Association,  with  headquarters  at  Brandon,  Vt. 
The  secretary  resides  there  and  has  charge  of  both  registration  and  advanced 
registry  work. 

The  Brown  Swiss  Breed.  —  The  first  importation  of  this  breed  into 
the  United  States  was  made  in  1869  and  comparatively  few  animals  have 
since  been  brought  into  the  country.  The  breed  is  not  widely  distributed 
in  the  United  States  being  found  principally  in  the  States  of  New  York 
and  Wisconsin.  The  cows  when  mature  weigh  from  iioo  to  1600  lb.,  with 
an  average  for  the  United  States  of  about  1250  lb. ;  bulls  range  from  1500 
to  2500  lb. 
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Table  I.  —  Ten  Ayrshire  bulls  with  largest  number 
of  advanced-registry  daughters. 


Names 


Number 
of  danghters 


Average 
pounds 
of  milk 


Average 

pounds 

of  butterfat 


g.  Imp.  Finlayston  882 

2.  Nox'emall  7312 

7.  Earl's  Choice  of  Spring  Hill  8  289   .    . 

4.  Imp.  Morton  Mains'   Queechy  11  537   . 

5.  White  Clond  of  Hickory  Island  10377 

6.  Imp.  Mooustone  of  Drumsnie  8  228 

7.  Imp.  Holehouse  White  King  10  348   .    . 

8.  Imp.  Howie's    Dairy  King  9  855    .    .    . 

9.  Benchan  Peter  Pan  12  971 

10.  Willowmoor  Robin  Hood  1 1  900    .   .    . 


78 

79 
58 

10  513 
Q646 
89x8 

40 
36 

9244 
11133 

30 

8797 

35 

28 

10  125 

11  668 

27 
26 

II 414  ■ 
y  621 

431 
367 
375 
374 
435 
358 

397 
457 
438 
419 


In  disposition  the  cattle  are  mild  and  docile  and  for  their  size  are  very 
active  ;  they  are  excellent  grazers,  especially  on  rough  land. 

In  milk  production  this  breed  ranks  well  in  the  United  vStates,  with  a 
moderate  percentage  of  fat.  The  average  of  the  199  cows  that  have  com- 
pleted yearly  records  of  production  to  June,  1917,  is  10  868.7  1^-  ^^  "^^1^ 
testing  3-995  %»  amounting  to  433.45  lb.  of  butterfat. 

The  10  highest  butterfat  producers  of  the  breed  (the  milk  yield  given 
first  being  for  ccmparison  only)  were  :—  i)  College  Bravura  2d  (257"7)  : 
19460.6  and  798.161b.  ;  2)  Ethel  B.  (3842)  :  18  816.2  and  779.971b.  ;  3)  Ro- 
saHnd  B.  (3905) :  16  804.4  and  727.64  lb.  ;  4)  lola  (3923) :  16  844.6  and  685.47 
lb. ;  5)  Edna  C.  3d  (5092)  :  16  496.7  and  669.35  lb.  ;  6)  lyottie  G.  D.  (3530). 
17  595-3  and  664.25  lb.  ;  7)  Brownie  F  :  17  420.8  and  662.25  lb.  ;  8)  Ka- 
liste  W.  (2905)  :  16  609.2  and  650.32  lb.  ;  9)  Flora  Duwire  (4105)  :  16538. i 
and  649.42  lb.  ;  10)  Nau  of  Lake  View  (4061)  :  17  136.4  and  647.30  lb.  ; 
the  average  yield  being  170  65.6  and  683.72  lb.  respectively. 

Families.  Families  of  Brown  Swiss  have  not  been  developed  to  an}^ 
great  extent  in  the  United  States. 

Bulls.  Only  few  bulls  have  more  than  one  daughter  in  the  Register 
of  Production  ;  the  11  with  the  largest  number  of  daughters  to  June,  1917, 
are :  Mc  Avoy,  2068;  Zell,  2512 ;  Reuben,  2927;  Casper  C,  1999;  Ben  Han- 
son, 2373 ;  Collier,  2075  ;  Junker,  2365 ;  Mack  IV.,  2901 ;  Meeta's  Son,  1747 ; 
Richard  Esmond,  1342;  Speedwell,  2582.  The  ofl&cial  organization  of  the 
Brown  Swiss  breed  in  the  United  States  is  the  Brown  Swiss  Cattle  Breed- 
"I  ers'  Association  and  the  secretary  for  .both  registration  and  Register  of 
Production  resides  at  Beloit,  Wise. 

The  Guernsey  Breed.  —  The  first  representatives  of  this  breed  were 

imported  into  the  United  States  in  the  early  part  of  the  "nineteenth  centurj', 

I  but  not  until  the  last  quarter  of  that  period  were  efforts  made  to  keep  the 

'  breeding  pure  by  the  establishment  of  a  herd  register.  Since  that  time  there 

have  been  importations    almost    every    year  and  the  breed  has  grown 
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steadily  in  numbers  and  popularity.     At  present  the  largest  numbers  are 
found  in  the  Eastern  States,  the  Middle  Western  States  coming  next. 

Guernseys  are  medium  in  size,  varying  in  weight  from  900  to  1 4001b., 
with  an  average  for  the  United  States  of  1 050  lb.;  the  bulls  range  from  1 400 
to  2  200  lb.,  averaging  about  i  600  lb. 

Guernseys  possess  a  nervous  disposition  but  are  very  quiet  if  properly 
handled. 

Milk  from  Guernsey  cows  is  noted  for  its  extremely  yellow  colour  and 
high  percentage  of  butterfat.  The  fat  globules  are  larger  than  those  in 
milk  from  either  Holstein  or  Ayrshire  cows  and  consequently  the  cream  rises 
more  rapidly. upon  setting.  The  average  of  6200  cows  that  have  completed 
a  year's  record  for  the  advanced  Registry  to  August  15,  1917,  is  8934.44 
lb.  of  milk  testing  4.99  %,  amounting  to  446.01  lb.  of  butterfat.  The  10 
highest  butter-fat  producers  of  the  breed  to  August  i,  1917  (the  milk  yield 
given  first  beingfor  comparisononly),  were: — i)  Murne  Cowau  (i9597):24oo8 
and  1098.18  lb. ;  2)  May  Rilma  (22761):  19  673.0  and  1073.41  lb  ;  3)  lyaug- 
water  Hope  (27  946):  19  882.0  and  1003.17  lb.  ;  4)  Yeksa's  Tops  of  Gold's 
Fannie  (22362):  19  794.9  and  981.53  lb.;  5)  Spotswood  Daisy  Pearl  (17696): 
18  602.8  and  957.38  lb.;  6)  Julie  at  the  Chene  (30460):  17  661.0  and  953.53 
lb.;  7)  Belladia  (31909);  19  631.9  and  934.05  lb.  ;  8)  Imp.  Dairy  Moon  III 
(28471):  18  019.4  and  928.39  lb;  9)  Mranda  of  Mapleton  (19606):  16  630.7 
and  927.16  lb.  ;io)  Dairymaid  of  Pinchurst  (24  656):  17285.3  and  910.67  lb.  ; 
the  average  yields  being  19  118.9  and  976.75  lb.  respectively. 

Families.  There  are  a  number  of  well-developed  f  amihesof  Guernseys,  of 
which  the  following  are  among  the  more  widely  known  :  —  May  Rose,  Glen- 
wood,  Masher's  Sequel,  Governor  of  the  Chene,  Yeksa,  Tricksey,  and  Sheet 
Anchor. 

Bulls.  Some  of  the  leading  sires,  with  their  advanced-registry  progeny 
are  given  below  in  Table  II.  They  are  arranged  according  to  the  number  of 
their  advanced-registry  daughters  to  May,  1916. 

.  The  official  organization  of  the  Guernsey  breed  in  the  United  States 
is  the  American  Guernsey  Cattle  Club,  and  the  secretary  for  both  registra- 
tion and  Advanced  Registrj^  resides  at  Peterboro,  N.  H. 

The  HoIwSTEin-Friesian  Breed.  —  The  Dutch  settlers  in  the  State  of 
New  York  were  probably  the  first  to  import  individuals  of  the  Holstein- 
Friesian  breed,  butthe  first  importations  of  which  records  exist  were  made 
between  1857  and  1862  and  many  of  the  present  day  animals  are  descended 
from  these  importations. 

Holsteins  have  grown  greatly  in  numbers  and  popularity  in  recent 
years,  owing  in  a  great  degree  to  the  increased  demands  in  large  cities 
for  market  milk.  Cattle  of  the  breed  are  most  numerous  in  the  Bastern  and 
Mddle  Atlantic  States,  with  the  Middle  Western  and  Pacific  sections  next 
in  order.  With  the  exception  of  the  Jersey,  there  are  more  Holstein  cattle 
in  the  United  States  than  of  any  other  dairy  breed.  The  Holstein  is  the 
largest  of  the  dairy  breeds  of  the  United  States.  Cows  at  maturity  vary 
in  weight  from  i  100  to  i  800  lb.,  with  an  average  for  the  United  States 
of  about  I  250  lb. ;  bulls  range  from  i  500  to  2  600  lb.  averaging  i  800  lb. 
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Table  II  —  Sixteen  Guernsey  hulls,  with  largest  number 
of  advanced-registry  daughters. 


Nataes 


Advanced 

registry 

daughters 


Sons  with  one  or 

more  daughters 

in  advanced 

registry 


I.  Masher's  Sequel  11  462 

2  Governor  of  the  Cheue  R.  G.  A.  S.  i  297  P.  S.     .    . 

3.  Galaxy's  Sequel  16904 

4.  Masher,  R.  A.  A.  S.  63   P.  S 

5.  Cora's  Governor,  of  the  Chilmark  8  971 

6.  Glenwjod  Boy  of  Haddon  4605 

7.  Glenwood's  Main  Stay  6  067 

8.  I,ord  Mar  14  357 

9.  Golden  Noble  2d.,  R.  G.  A.  S,   i  836  P.  S 

10.  Starlight's  Excelsior  7  992 

11.  Princess's  Jewel  24  877 

12.  King  Ccral  5  238 

13.  Governor  ist  of  the  Chene  105  63 

14.  Glenwood's  Chimpion  15  639 

15.  Justinee's  Sequel  af  the  Preel  R.  G.  A.  S.  2  X19  P.  S. 

16.  King  of  the  May  9001 


20 

20 

16 

8 

3 
22 
18 
3 
4 
3 
I 
I 
o 
o 
I 
9 


In  disposition  Holsteins  are  docile  and  rather  lazy  in  general  habits 
as  shown  in  their  poor  "  rustling  "  ability  in  grazing  scanty  pastures.  They 
are  large  consumers  of  feed,  especially  roughage,  and  do  best  when  plenty 
is  readily  available.  From  the  point  of  view  of  milk  production  Holsteins 
average  higher  than  any  other  breed.  The  percentage  of  butterf  at,  however, 
which  averages  lower  than  that  of  any  other  dairy  breed,  tends  to  counter- 
balance the  advantage  of  a  greater  production.  The  3220  cows  that  have 
completed  a  yearly  record  for  the  Advanced  Registry  to  February  19, 
1917,  averaged  14622.71b.  of  milk  testing  3.424%  butterfat  amounting  to 
500.7  lb.  of  fat. 

The  ten  highest  butterfat  producers  among  Holsteins  (the  milk  yield 
given  first  being  for  comparison  only),  were :  —  i)  Duchess  Skylark  Ormsby 
(124514):  27 761.7 and  1205.09  lb.;  2)  Finderne Pride  Johanna  Rue(i2io83): 
28403.7  and  1176.47  lb;  3)  Finderne  Holingen  Fayne  (114551):  24  612.8 
and  1116.05  lb. ;  4)  Queen  Piebe  Mercedes  (154610):  30230.2  and  1111.56 
lb.  ;  5)  Ona  Button  De  Kol  (115939):  26761.2  and  1076.44  lb.  ;  6)  Maple 
Crest  Pontiac  Application  (141158):  23  421.2  and  1075.44  lb. ;  7)  Banostine 
Piebe  De  Kol  (90441):  27  404.4  and  1058.34  lb. ;  8)  Royalton  De  Kol  Violet 
(86460) :  29  949.6  and  1036.45  lb.  ;  9)  Keystone  Beauty  Plum  Johanna 
(161616):  25  787.5  and  1035.771b. ;  10)  Pontiac  Clothilde  De  Kol  2d  (69991) 
25  318.0  and  1017.28  lb, ;  the  averages  being  26  965.03  and  1090.98  lb. 
respectively. 

Families.  The  families  of  the  Holsteins  are  very  numerous  and  it  is 
difficult  to  determine  which  are  the  more  important.  Probably  the  follow- 
ing are  among  the  more  widely  known :  —  Aaggie,  Abbekerk,  Artis,  Beets, 
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Burke,  Butter  Boy,  Carlotta,  Clothilde  Colantha,  De  Kol,  Fayne,  Gerben, 
Hartog, 'Hengerveld,  Johanna,  Korndyke,  Mechthilde,  Mercedes,  Mutual, 
Netherland,  Ormsby,  Pietertje,  Pietje,  Pontiac,  Sarcastic,  Segis,  SpofTord, 
Vale,  and  Veeman. 

Bulls.  The  bulls  having  the  largest  number  of  progeny  with  records, 
according  to  volume  27  of  the  Holstein-Friesian  Blue  Book,  are  listed  below. 
(The  records  are  for  seven  days) . 

Table  III 


Number 
of  tested 
daughters 


Number  Number 

of  proved    j  of   proved 
son=        I    daughters 


1.  King  t)f  the  Pontiacs  39037 

2.  Pontiac  Korndyke  25  982 

3.  I<ord  Netherland   De  Kol  22  187 

4.  De  Kol   2d's  Butter  Boy  3d.    23  260    .... 

5.  Hengervel  De  Kol    23  102 

6.  Poul  Beets  De  Kol   22  235 

7.  Homestead  Girl  De  Kol  Sarcastic  Ivad.32  558 

8.  Aaggie  Corrucopia  Johanna  I,ad  32  554     .    . 

9.  Colantha  Johanna  I/ad    32  481 

10.  Pietertje  Hengerveld's  Count  De  Kol  23  224. 
II    lyilith  Pauline  De  Kol's  Count  28430.    .    .    . 

12.  Korndyke  Qneen  De  Kol's  Count  28430   .    . 

13.  King  Segis  36168 

14.  Mercedes  Julip's  Pietertje's  Paul  29  830  .    .    . 

15.  Tit}'  Abbekerk  Prince  37  770 


186 

1 

99 

135 

69 

125 

37 

118 

94 

116 

65 

105 

49 

105 

38 

102 

68 

100 

70 

99 

56 

93 

55 

88 

17 

87 

80 

84 

35 

80 

8 

46 

66 
140 
80 
84 
92 
56 
68 

35 
65 
67 

47 
55 
49 
29 


The  Holstein-Fricsian  Association  of  America  is  the  official  organiza- 
tion of  the  breed  in  the  United  States  with  headquarters  at  Brattleboro, 
Vt.  where  the  secretary  resides.  The  headquarters  of  the  Advanced- 
Registry  work  of  the  association  is  at  Delavan,  Wis. 

The  Jersey  Breed.  —  Jerseys  were  first  imported  into  the  United 
States  about  the  middle  of  the  last  century,  and  since  that  time  importa- 
tions have  been  made  practically  every  year.  The  breed  probably  has  the 
largest  numbers  and  widest  distribution  of  all  the  dairy  breeds  of  the  United 
States.  I/arge  numbers  of  Jerseys  may  be  found  throughout  New  England, 
the  Middle  West,  the  South  and  the  Southwest.  Jerseys  are  the  smallest 
of  the  dairy  breeds.  Mature  cows  range  from  700  to  i  300  lb.,  with  an 
average  for  the  United  States  of  about  900  lb.;  bulls  vary  from  i  400  to 
2  000  lb.  averaging  1500  lb. 

Jerseys  have  a  distinctly  nervous  disposition  and  are  usually  somewhat 
excitable.  Their  highly  organized  nervous  system  causes  them  to  respond 
quickly  to  good  treatment  and  abundant  feed. 

In  natural  yellow  colour  the  milk  of  Jersey  cows  ranks  next  to  that  of 
Guernsey  cows  and  is  usually  slightly  richer  in  butterfat.  The  large  fat 
globules  cause  the  cream  to  rise  readily  upon  standing.     The  average  of 
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the  5  244  cows  that  have  completed  yearly  records  for  the  Register  of  Merit 
is  7  792  lb.  of  milk  testing  5.35  %,  making  417  lb.  of  butterfat. 

The  ten  highest  butterfat  producers  among  Jerseys  (the  milk  yields 
being  given  first  for  comparison  only)  were  :  — 

i)  Sophie  19th  of  Hood  Farm  (189748):  17  557.7  and  999.1  lb.;  2)  Sperm- 
field  Owl's  Eva  (193934):  16  457.4  and  993.3  lb.;  3)  Eminent 's  Bess(2097i9): 
18  782.9  and  9^2.8  lb.;  4)  Dosoris  Park  lyily  (233783):  16  728.1  and  957.4  lb.; 
5);  Jacoba  Irene  (140443):  17  253.2  and  952.9  lb.  ;  6)  St.  Mawes  Poppy 
(219992):  15782.4  and  952.3  lb.;  7)  Olympia's  Fern  (252060):  16  147.8 
and  937.8  lb.  ;  8)  Lass  66th  of  Hood  Farm  (271890):  17  793  and  910.6  lb.  ; 
8)  Lass  38th  of  Hood  Farm  (223628):  15  284  and  890.4  lb.  ;  10)  Spermfield 
Owl's  Temisia  (215982):  15  147. i  and  875.2  lb.,  the  averages  being  respect- 
ively 16693  and  943.1  lb. 

Families.  A  considerable  number  ,of  families  have  been  developed 
"audit  is  difficult  to  determine  which  are  the  most  prominent,  but  probably 
|the  following  are  among  the  best  known : —  St  Lambert,  Rioter,  Tormentor, 
Golden  Lad,  Flying  Fox,  St.  Helier,  Combination,  Oxford,  Financial  King, 
Owl,  Jacoba,  St  Mawes,  Eminent,  Diploma  and  Torono. 

Bulls.  Some  of  the  Jersey  bulls  having  the  largest  number  of  Register 
of  Merit  daughters  to  July,  1916,  were:  — 

i)  Hood-Farm  Pogis  9th  55552. with  78  ;  2)  Hood  Farm  Torono  60326 
with  71  ;  3)  Spermfield  Owl  57088  with  48  ;  4)  Loretta's  Eang  65050  with 
40  ;  5)  Interested  Prince  58  224  with  39  ;  6)  Raleigh's  Fairy  Boy  83767 
5vith  39  ;  7)  Hector  Marigold  5912 1  with  33  ;  8)  Gomboge's  Knight  95  698 
ivith  33  ;  9)  Noble  of  Oaklands  95700  with  33  ;  10)  Saydns's  Heir  45360 
mth  33  ;  11)  Royal  Majesty  79313  with  32. 

The  American  Jersey  Cattle  Club  is  the  official  organization,  with  head- 
quarters at  324  West  Twenty-third  Street,  New  York,  N.  Y,,  which  is  the 
address  of  the  secretary  for  both  registration  and  Register  of  Merit. 

791  -  Establishment  and  Management  of  the  Dairy  Farm  in  India.  —  kelkar,  rao 

Bahadur   G.   K.,  in  Department  of   Agriculture,  Bombay,   Bulletin  No.  86,  pp.  1-60. 
Poona, 1917. 

Since  1908,  when  a  bulletin  on  the  establishment  and  management  of 
iairy  farms  was  first  published  by  the  Department  of  Agriculture  of  the 
Bombay  Presidency,  the  dairy  industry  has  developed  considerably  all 
)ver  India,  and  the  Military  Department  especially  has  taken  up  this  w^ork 
/ery  seriously  and  has  opened  dairies  and  dairy  farAis  all  over  India  with 
jip-to-date  equipment  and  machinery.  Even  with  regard  to  the  civil  pop- 
ilation  the  question  of  supplying  good  milk  to  cities  and  towns  has  come 
nto  great  prominence  at  present.  This  bulletin  has  been  therefore  pre- 
)ared  as  a  guide  for  people  intending  to  enter  this  new  industry. 
'I  The  dairy  herd.  —  The  common  dairy  breeds  in  the  Bombay  Presi- 
ojlency  are  : — 

Cows  :  Aden,  Sindhi  or  Karachi,  Gir  or  vSorti,  Kankrej  and  Kxishna 
i^ralley.     The  last  two  are  also  good  work  breeds. 

Btiffaloes  : — Jafferabadi,   Dehli,    Surti  or  Nadiadi,  Deccani,  Varadi, 
md  Nagpuri. 
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The  following  tab^e  will  give  an  idea  of  the  prices,  live  weight  and  aver- 
age annual  milk  yields  as  compiled  from  the  records  of  the  Civil  Dairy  Kirkee 

Tabi,E  I. 


I 


Average 

Average 

Average 

number 

of  animals 

Period  under 

Average 

Name  of  Breed 

price  per  head 

live  weight 

observation, 

annual  yield 

in  Rs. 

in  lb. 

in  the  herd 

vears 

• 

per  head  in  lb. 

Cows  : 

Aden 

75-IOO 

500-600 

5 

12 

1972 

Sindhi 

125-150 

650-750 

26 

12 

2022 

Gir 

75-100 

700-800 

9 

10 

1604 

Kankrej 

75-100 

'700-850 

Krishna  Valley   .    .    . 

100-125 

900-1 000 

Buffaloes  : 

m 

Jafferabadi 

120-175 

I 100-1300 

II 

10 

2476 

Dehli 

150-200 

1000-1200 

II 

10 

1858 

Stirti  or  Nadiadi    .    . 

125-150 

900-1100 

37 

12 

2161 

Deccani 

75—100 

600-750 

6 

8 

1275 

Varadi 

100-125 

800-1000 

Nagpuri 

100-125 

800-1000 

Bulls  : 

Aden 

100—150 

700-850 

Sindhi 

150-200 

lOOO-IIOO 

Gir 

100-125 

I 100-1250 

Kankrej 

175-200 

IOOO-X250 

Surti 

100-125 

IOOO-II50 

Dehli 

150-^00 

IOOO-I250 

Possibilities  of  improvement.  —  Although  the  average  yield  of 
the  Sindhi  cows  and  of  the  Surti  and  Delhi  buffaloes  is  2  022  lb.  and  2  161  lb. 
respectively  still  there  are  individuals  which  give  much  higher  yields 
than  the  average  as  shown  by  the  milk  records  of  the  Civil  Dairy  Kirkee 
which  are  given   in  Table  II. 

Table  II. 


Name  of  animal 


Name 
of  breed 


Years  under 
observation 


Average 

annual 

milk  yield, 

lb. 


Average 
annual  yield 
of  the  whole 

herd 

of  the  breed, 

lb. 


Cows  : 

Zankar.    .  ,   . 

Chauguni .  .    . 

Mohan  .   .  .    . 

Surti  Buffuloes  : 

Kaveri.   .  .    . 

Sajani  ,    .  .    . 

I^vangi  .  .    . 


Sindhi 


Surti 
» 


13 

5 
9 


13 
9 

7 


3413 
3551 
2968 


3095 
3526 
3987 


2022 


2161 
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Ttiere  is  a  further  possibility  of  improvement  by  crossing  the  Sindhi 
cows  with  an  Ayrshire  bull.  The  results  obtained  at  the  Military  Dairy 
Farms,  Southern  Circle,  are  encouraging  as  will  be  seen  from  the  yields  of 
cows  noted  in  Table  III  wh.ch  have  completed  one  lactation  period  :  — 


Table  III. 

Military  Dairy  Farm  Kirkee. 

No. 

Average  milk 

Average 

No. 

Average  milk 

Average 

of 

Cross 

jdeld  of  the 

milk 

of 

Cross 

yield  of  the 

milk 

cross  per  period 

yield  of  dam! 

cross  per  period 

yield  of  dam 

cow 

cow 

lb. 

lb. 

lb. 

lb. 

I   A 

yrshire  X  Sine 

Ihi       4308 

[ 
3229        j        9  Ayrshire  X  Sindhi      4934 

2148 

2 

» 

3450 

3229             13 

» 

8506 

2761 

3 

» 

4503 

2260             14 

» 

3547 

1986 

4 

» 

3364 

2578             16 

» 

7500 

3268 

5 

» 

4367 

I471             26 

» 

4575 

2068 

7 

» 

2170 

1076 

24 

»                     5200 

1973 

8 

» 

33" 

1683 

6   Ayrshire  x  Hansi      4798 

2734 

14 

» 

7310 

2917 

Average'           »          1           4789.5 

a358.1I 

Table  IV  shows  the  average  analyses  of  average  samples  of  milk  from  9 
Sindhi  cows  and  27  buffaloes  milked  at  the  Agriotiltural  College  Dairy, 
Kirkee,  between  2  and  4  a.  m.  in  the  morning  and  12  and  2  in  the  afternoon. 

Table  IV. 


9  Sindhi   cows 

Buffaloes  herd  (27  head) 

I 
Morning  milk       Evening  m'lk 

1 
Morning  milk        Evening  milk 

Constituents  : 

Water          % 

Fat                 ■> 

Casein            » 

IVIilk  sugar   » 

Ash                » 

86.75 
4.29 
3.12 
5.28 
0.70 

85-91 

5-42 

2.95 

5-40 
0.69 

82.99 
7-92 
3-98 
4.98 
0.78 

81.92 
8.10 
4.02 

5.39 
0.80 

The  relative  proporiton  by  weight  of  butter  fat  to  milk  in  the 
average  daily  3deld  of  Sindhi  cows  and  of  the  whole  buffalo  herd  is  shown 
in  Table  V. 

Table  V. 


Description  of  animal 

Average  quantity 

of  milk 

per  head  in  one  day 

Average  quantity 

of  butter  fat 

per  head  in  one  day 

Remarks 

Cows  (Sind) 

Buffaloes 

lb. 
13 

9 

oz. 

14 

2 

lb. 

oz.         1 

^       I  I  lb.  butter  from 
^■"7     j  22  jb.  milk 

14.37     j  X  lb    butter  from 
(  II  lb.  milk 
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Approximately  i  lb.  of  cream  is  obtained  from  6  to  8  lb.  of  buffalo's 
milk  and  from  lo  to  12  lb.  of  cow's  milk  and  i  lb.  of  butter  is  obtained  from 
12  to  141b.  of  buffalo's  milk  and  from  20  to  24  lb.  of  cow's  milk.  This 
standard  is,  however,  found  to  vary  month  by  month,  as  will  be  seen  from 
the  figures  given  in  Table  VI. 

Table  VI.  —  Average  number  of  pounds  of  buffalo's  milk  required  to  make  a 
pound  of  butter  during  each  month  in  the  year. 


Month 

Milk  in  lb. 

Month                  Milk  in  lb.                 Month 

Milk  in  lb. 

April 

May 

June 

July 

9.9 

9-9 
11.6 
11.8 

1 

August 

Septembe.  .    .    . 
October   .... 
November   .   .    . 

12.1 
12.2 
12.1 
n.o 

December     .    .    . 
January    ... 
February  •.    .    .    . 
March 

11. 0 

11. 1 
10.2 
10.9 

According  to  Indian  processes  15  to  18  lb.  of  buffalo  milk  are  required 
to  produce  one  pound  of  home-made  buffalo  butter,  containing  17.45  % 
moisture,  81.61  %  fat,  0.86  %  casein  and  0.08  %  ash.  This  butter  yields 
about  8o%of  "  ghee  ",  or  clarified  butter,  obtained  by  evaporating  the 
water  b}^  boiling  it  on  a  low  fire  for  about  30  minutes  ;  "  Ghee  "  from  fresh 
buffalo  butter  can  be  kept  for  about  2  to  3  months  without  any 
deterioration. 

In  outlying  villages  in  India,  where  there  is  no  demand  for  milk,  or 
"  ghee  ",  desiccated  milk  called  "  Khawa  "  is  prepared  from  whole 
milk  from  which  cream  is  partially  removed  by  setting  it  in  shallow 
pans  The  milk  is  boiled  in  large  open  vessels,  until  most  of  the  water 
is  driven  off,  When  the  mass  is  sufficiently  thick,  it  is  allowed  to  cool  and 
is  made  into  balls  and  sent  out  to  "  Halwais  "  (confectioners)  who  mix 
Khawa  with  fine  sugar  and  turn  it  into  "  pedhas  "  and  "  burplii  "  which 
are  the  favourite  sweetmeats  of  the  Indians. 

' '  Khawa  ' '  is  also  made  from  separated  milk  in  North  Guzerath.  About 
12  lb.  of  milk  is  required  to  produce  one  pound  of  "  khawa  ",  but  when  the 
whole  milk  is  fresh  and  unadulterated  it  takes  only  4  lb.  to  produce  one 
pound  of  "  Khawa  ". 

The  business  aspect  of  the  dairy  industry  is  discussed  by  the  writers  in 
detail  under  the  following  headings  :  Equipment,  machinery  and  other  dead 
stock,  management  and  labour,  dairy  buildings,  scheme  for  continuous  sup- 
ply of  green  fodder,  recurring  annual  expenses,  recurring  expenditure  on 
feed  and  maintenance  of  live  stock,  and  record  sheets  to  be  kept  on  a  dairy 
farm  of  200  liead  of  cattle. 


793  -  Testing  of  Purebred  Dairy  Cows  in  New  Zealand.  —  Singleton,  w.  m.  ,  in  The 

Journal  of  Agriculture,  Vol,  XVI,  No  2,  pp.  63-75.  Wellington,  February  20,  1918. 

The  support  accorded  by  the  breeders  of  purebred  dairy  cattle  in 
New  Zealand  to  the  certificate-of-record  testing  system,    during    recent 
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years  evidences  an  effort  that  will   produce  a  marked  influence 
economic   position  of  the  dairy  industry  in  New  ZealsLud. 

The  following  table  shows  the  number  of   certificates  issued  during 
each  calendar  year  since  the  inception  of  the  system. 


Breed 


1913 


1914 


u 

CH 


I9I5 


I9I6 


C4 

-3 


Jerse\'    .    .  . 

Friesian.    .  . 

Ayrshire    .  . 

Shorthorn .  . 

Totals 


67 

104 

14 

91 

3 

48 

67 

II 

62 

9 

17 

I 

12 

I 

— 

2 

"5 


188 


26 


167 


13 


1917 


94 

II 

94 

44 

5 

62 

9 

4 

7 

21 

154 

16 

181 

p. 

V 


12 

14 

3 
30 


The  number  of  breeders  now  testing  cows  shows  an  increase  of  20  per 
cent  over  the  number  testing  a  year  since,  and  with  sufficient  testing  staff 
could  have  been  increased  to  25  per  cent.      , 

The  work  is  destined  to  make  rapid  growth  in  New  Zealand,  with 
the  coming  of  normal  conditions. 

Not  a  sufficient  proportion  of  the  breeders  are  yet  possessed  of  a  due 
appreciation  of  the  work,  and  not  a  sufficient  percentage  of  the  dairy  herds 
are  yet  headed  by  a  purebred  butter-fat-record  dairy  bull.  The  growth  of 
dair}^  husbandry  in  New  Zealand,  however,  suggests  that  for  many  years  to 
come  the  scope  for  this  work  will  be  unlimited.  During  the  year  1917 
certificates  have  been  issued  for  eight  Friesian  records  of  production 
exceeding  600  lb.  of  butter  fat.  Three  of  the  class-averages  show  an 
increase  over  the  preceding  season.  The^complete  figures  for  1917  are  as 
follows :  — 


Class 


No.  of  cows 


Average  yield  for  Season 


Days  in  Tnilir 


Milk 


Fat 


Junior  two-year-old  . 
Senior  two-year-old  . 
Junior  three-year-aid 
Senior  three-year-old  . 
Junior  four-year-old  . 
Senior  four-year-old  . 
Mature 


12 
II 
4 
4 
9 
6 

30 


346 

323 
361 

343 
353 
359 
333 


lb. 

9  887.60 
9  655.90 

12  797.10 

13  711.84 
13615.90 
17  250.00 

14  123.04 


lb. 

353-73 
326.08 
455-98 
480.37 
475-72 
601.57 
495.08 


The  class  production   average  for  the   Jersey   breed   in    1917  was  as 
follows  :   — 
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Class 

No.  of  cows 

Average  yield  for  Season 

Days  in  milk 

Milk        j         Fat 

Junior  two-year-old 
Senior  two-year-pld 
All  two  year-old.  . 
Three-year-old.  .  . 
i-'our-year-old  .  .  . 
Mature  class    .   .    . 


lb. 

6  429.10 

5  912.40 

6  123.90 

7  176.40 

7  926.60 

8  454-99 


lb. 

360.62 
318.82 
352.70 
39S.21 

410-53 
460.92 


GOATS 


The  Ayrshire  class  leaders  for  1917  were  as  follows 


Class 


Age 


I 

Fat 
required 

at  testing       ^^^°/^^^ 


Yield  for  Season 


Days 


Milk 


Fat 


Two-year-old  . 
Three  year-old 
Four-year-old  . 
Mature  ,   .    .    . 


Years  days 

2,  348 

.3  321 

4  348 

6  354 


lb. 

275-3 
309.1 

348.3 
350.0 


365 
365 
365 
365 


lb. 


12  583.00J 
II  604.20 
14  348.60 
14  636.00 


lb. 

502.55 
426.68 
591.16 
582.47 


The  work  coiiuected  with  the  C.  O.  R.  testing  has  been  much  decreased 
bj'  the  cooperation  of  the  secretaries  of  the  several  breeders'  associations. 

793  -  Development  of  Cow-Testing  Associations  in  the  United-States.  —  The  United  , 

States  Department  of  Agriculture  Weekly  News  Letter,  Vol.  V,  No.  24,  p.   5.  Washington, 
D.  C,  January  16,  1918. 

Cow-testing  associations,  as  a  result  of  work  by  the  Bureau  of  Animal 
Industry  of  the  U.  S.  Department  of  Agriculture,  have  continued  to  increase 
until  there  are  now  472  active  associations  composed  of  12  088  dairymen, 
owning  216  831  cows.  The  past  year  shov/ed  a  gain  of  37  per  cent  in  number 
of  associations.  The  cows  tested  constitute  almost  i  per  cent,  of  all  the 
dairy  cows  in  the  United  States,  the  total  number  of  milk  cows  on  January  i, 
1918,  being  in  round  figures  23  284  000.  The  most  noticeable  development 
of  cow-testing  associations  has  been  in  the  Western  States. 

794  -  Goat  Milk  Records  of  the  New  York  Agricultural  Experiment  Station.  — 

JORDAN.W.  H.  and  Smith,  G.  A.,  in  New  York  Agricultural  Experiment  Station  Bulletin 
No.  429,  pp.  1-20.  New  York,  1917 
For  three  years  an  accurate  record  was  kept,  at  the  New  York  Agricul- 
tural Experiment  Station,  of  the  individual  milk  production  of  the  animals 
included  in  the  herd  of  milk  goats  ;  the  cost  of  maintenance  was  determined, 
as  well  as  the  cost  of  milk  and  the  composition  of  the  milk. 

The  quantity  of  food  consumed  by  31  adult  and  9  partially  grown  ani- 
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mals  during  the  third  year  was  as  follows  :  Dry  coarse  food  37  740  lb  ; 
Beets,  1 550  lb. ;  Cut  grass,  24000  lb. ;  Pasture,  132  days  ;  Grain,  14688  lb. 

The  total  cost  of  this  food  at  the  prices  then  ruling  was  $  441.95.  The 
average  cost  per  month  per  goat  varied  from  $0,481  to  $0,992.  The  ave- 
rage cost  of  food  per  goat  per  year  was  $  11.05  making  the  daily  cost  $  0.03. 

The  average  yearly  yield  for  10  animals  during  3  years,  including  28 
lactation  periods  was  800.4  pounds. 

The  food  cost  of  the  milk  per  goat  for  all  the  goats 'during  the  third 
year  was  4  cents  per  quart,  and,  for  the  three  years  during  which  the  record 
,was  kept,  3.4  cents.  The  lowest  cost  was  with  the  Saanen  goat  No.  11,  for 
the  second  year,  which  was  estimated  to  be  1.27  cents  per  quart.  The  other 
items  of  cost,  such  as  care  and  overhead  charges,  it  is  not  possible  to  give 
with  any  accuracy.  The  average  food  cost  for  a  quart  of  milk  from  the 
Station  herd  of  25  Jerseys  during  the  three  years  has  been  found  to  b^  0.92 
cents  per  quart.. 

The  range  of  compo^tion  of  the  mixed  milk  of  the  whole  flock  as  deter- 
mined during  the  third  summer  was  as  follows  :  solids,  11. 4  %  to  11. 9  %  ; 
solids  not  fat,  7.72  %  to  8.61  %  ;  fat  3.5  %  t03.8  %. 

The  composition  of  milk  from  individual  goats  was  found  to  vary  in 
total  solids  from  9.22  %  to  18.55  %  ',  i"  protein  from  2.24  %  to  4.96  %  ;  in 
casein  from  1.56  %  to  4.6  %  ;  in  fat  from  1.08  %  to  8.4  %  ;  and  in  ash  from 
0.43  %  to  0.8  %. 

A  chemical  study  of  goat's  milk  indicated  no  essential  difference 
between  the  constitution  of  its  casein  and  that  of  cow's  milk.  Marked  and 
probably  important  differences  were  observed  in  the  salts  of  the  ash  as 
compared  with  the  ash  of  both  cow's  milk  and  human  milk. 

795  -  Breeds  of  Pigs  in  Brazil.  —  Hunnicutt,  B.  H.,  in  Chacaras  e  Quintaes,  Vol.  XVII, 
No.  3,  pp.  183-184,  I  Fig.     Sao  Paulo,  March,  1917. 

The  native  pigs  of  Brazil  are,  generally  speaking,  very  good  animals. 
They  iofvn  more  or  less  fixed  types,  usually  considered  as  breeds,  although  pigs 

they  lack  certain  qualities  necessary  for  this.  The  chief  are:—  "Canas- 
trao  "  ;  "  Canastra  "  ;  "  Canastrinho  "  or  "  Tatii  " ;  "  Crioulo  ".  The  first 
three  types,  which  are  large,  medium  and  small  respectively,  are  fine  fat 
producers.  As  they  are  not  pure  breeds,  they  lack  fixed  characters,  and  in 
addition,  have  the  defect  of  being  slow  to  arrive  at  maturity. 

Foreign  breeds  have  been  tried  in  Brazil,  with  the  results  given  below. 

Yorkshire  :~  very  susceptible  to  skin  diseases  and  suffers  from  the 
great  heat. 

Tamworth  : —  being  more  suited  for  meat  than  lard  production,  which 
is  the  chief  aim  in  Brazil,  it  cannot  be  bred  on  a  large  scale. 

Berkshire  :—  seems  suitable  for  Brazil,  but  has  two  serious  disadvan- 
tages: it  easily  degenerates  and  the  progeny  of  crosses  with  it  lack  stabilit}'. 

Poland  China :  —  fattens  easily,  docile  temperament,  gives  good 
crosses  which  are  not  very  prolific,  lacks  hardiness  and  easily  degenerates. 

Large  Black:—  suitable  for  small  scale  rearing,  seems  on  the  contrary 
to  be  little  suited  for  large-scale  rearing  under  Brazilian  conditions. 
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Mule  foot  {"  Casco  de  burro  yy) :—  the  statement  that  it  does  not  suffer 
from' disease  appears  unjustified. 

Duroc- Jersey  :—  large,  giving  much  fat  and  good  meat,  very  fertile, 
hardy,  good  for  crossing  with  native  animals,  fairly  early-matiuring. 

Systematic  selection  is  indispensable  for  the  creation  of  a  fixed  national 
breed  ;  but  the  breeder  has,  in  crossing  with  improved  foreign  pure  breeds 
a  much  surer  and  more  rapid  method  for  increasing  and  improving  the  pro- 
duction of  butcher's  animals. 

POULTRY  796  -  A  Study  of  the  Effect  of  Cottonseed  Meal  versus  Beef  Scrap  Upon  the  Egg  Pro- ' 

dUCtion,  Fertility  and  Vitality  of  Poultry.  —  Ahrens,  B.  a.,  in  Oklahoma  Agricultural 
and  Mechanical  College,  Agricultural  Experiment  Station,  Stillwater,  Bulletin  No,  112, 
pp.  20  +  21   Tables.  Stillwater,  January,  191 7. 

The  object  of  these  experiments  was  to  determine  the  value  of  cotton- 
seed meal  as  a  feed  for  egg  production  when  compared  with  beef  scrap,  and 
to  determine  also  the  effect  of  cottonseed  meal  in  moderate  as  well  as  in 
excessive  quantities  upon  the  fertility  and  hatchability  of  eggs.  The  discus- 
sion of  the  data  from  these  experiments  is  divided  into  two  parts:  Part  I 
contains  all  data  relating  to  the  breeding  ;  Part  II  contains  data  which  show 
the  value  of  the  protein  from  the  two  sources  as  a  factor  in  egg  production. 
The  conclusions  arrived  at  are  as  follows  : — 

i)  Cottonseed  meal  fed  in  combination  with  other  feeds  to  form  a 
proper  nutritive  ratio,  or  even  when  fed  in  excess,  does  not  lower  the 
fertility  of  domestic  fowls,  but  in  many  cases  the  fertility  was  higher  than 
when  beef  scrap  or  animal  protein  was  used. 

2)  The  percentage  of  fertile  eggs  hatched  shows  greatly  in  favour  of 
cottonseed  meal  when  compared  with  beef  scrap  if  fed  in  a  properly  balanced 
ration,  but  when  fed  in  excess  gives  rather  poor  hatching  results.  -st 

3)  The  percentage  of  all  eggs  hatched  also  shows  in  favour  of  cotton- 
seed meal  compared  with  beef  scrap  when  fed  in  a  properly  balanced  ration, 
but  when  fed  in  excess  the  results  are  very  poor. 

4.  As  a  feed  for  production  of  eggs  only,  and  not  considering  effect 
on  hatchability,  beef  scrap  is  superior  to  cottonseed  meal,  and  more 
than  makes  up  for  its  'greater  cost  by  apparently''  causing  greater  pro- 
duction. 

5).  The  mortality  of  chicks  was  a  great  deal  higher  in  pens  fed  cot- 
tonseed meal,  both  the  normal  and  excessive  ration. 

797  -  Capons  and  Caponizing.  —  Slocum,  R.  B.,  in  U.  S.  Dept.  of  Agriculture,  Farmer's 
Bulletin  840,  pp.  15,  10  Fig.,  Revised  Edition.  Washington,  December,  1917. 

A  bulletin  for  the  use  of  poultry-farmers. 

I^arge  breeds,  such  as  the  Plymouth  Rocks,  Light  Brahmas,  Cochins, 
Indian  Games,  Langshans,  Wyandottes,  Orpingtons,  and  various  crosses 
of  these  make  the  best  capons.  Cockerels  should  be  caponized_  when  they 
weigh  from  i  ^  to  2  34 1^-  ^^  when  from  2  to  4  months  old.  The  capons 
should  be  sold  when  10  months  old. 
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798  -  The  Second  Rearing  of  Silkworms  in  Italy, during  Summer  and  Autunm,  1917.       sericulture 

—  Casella,  ly.  G.,  in  Informazioni  Seriche,  Year  V,  No.  2,  pp.  19-20.  Rome,  January  20, 

1918. 

The  propaganda  work  for  the  second  rearing  of  silkworms  was  helped 
in  1917  by  the  sale  prices  for  the  spring  season,  as  well  as  by  the  quantity 
of  unutilised  mulberry  leaves. 

The  amount  of  seed  used  for  that  rearing  was  certainly  more  than  15  000 
ounces  of  30  gm.,  since  in  Piedmont  alone  from  8000  to  10  000  were 
hatched. 

To  ascertain  the  work  done  in  each  district  by  the  competent  institu- 
tions and  the  rearers,  the  Minister  for  Agriculture,  who  had  distributed  1103 
ounces  of  tggs  hatching  out  of  season  and  463  ounces  of  eggs  preserved  by 
the  embryostatic  method,  distributed  a  circular  accompanied  by  a  number 
of  questions  to  be  answered.  The  reports  received  by  the  Ministry  of  Agri- 
cultiire,  the  most  interesting  of  which  were  those  of  the  "  Associazione  se- 
rica  "  of  Piedmont,  the  "R.  Scuola  di  setiiicio  "  of  Como,  the  "Comitato  per 
I'incremento  della  bachicoltura  "  of  Milan,  and  of  the  "  R.  Osservatorio 
bacologico  "  of  Cosenza,  were  examined  to  ob.tain  the  conclusions  of  greatest 
interest  regarding  the  second  rearing 

These  reports  show  that  with  suitable  climatic  conditions  and  where  the 
second  rearings  were  suitably  attended  to,  the  rearings  were  quite  advant- 
ageous. The  cocoons  were  considered  excellent,  and  were  mostly  sold  at 
prices  above  9  fr.  the  kg.,  even  15  fr.  in  Piedmont,  and  with  a  general  aver- 
age of  12.21  fr. 

There  were  yields  higher  than  40  kg.  per  ounce,  some  even  reaching 
60  kg.  On  the  other  hand,  under  not  very  favourable  conditions  many  rear- 
ings gave  limited  yields,  some  even  proving  failures. 

The  period  indicated  as  being  most  suitable,  begins  at  the  end  of  August, 
and  varies  according  to  local  conditions. 

The  studies  and  experiments  on  the  most  suitable  varieties  of  eggs  to 
use  should  be  continued,  and  a  more  thorough  preparation  of  the  eggs  should 
be  encouraged  by  giving  premiums  to  those  who  are  successful.  Intensive 
propaganda  work  should  be  carried  out  to  spread  good  systems  of  rearing, 
and  thus  decrease  the  number  of  failures. 

799  -  Sericulture  in  Cyprus. —  The  Cyprus  Agricultural  Journal,  Vol.  XIII,  Part.  I,  pp.  16- 

19.     Nicosia,  January,  1918. 

During  1916-1917,  the  sericultural  stations  of  Nicosia,  Paphos,  Yialoussa, 
Lapithos,  and  Morphon  were  very  active.  In  these  stations  the  new  Cypriot 
race  produced  by  the  cross  Japanese  X  Bagdad  was  reared,  in  order  to 
fix  and  improve  it.  The  breed  showed  improvement  when  compared  with 
that  of  the  previous  year.  The  following  results  were  obtained  at  the  Nico- 
sia Station  ;—  length  of  cocoon  :  minimum  =  39  mm,  maximum  =  44  mm.  ; 
width  of  cocoon  :  min.  =  20  mm.,  max.  =  22  mm. ;  weight  =  3.07  gm.  One 
ounce  of  seed  produced  39.6  kg  of  cocoons.  To  obtain  i  kg.  of  raw  silk 
10.02  kg.  of  cocoons  are  required. 
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800-  The  Problegtn  of  the  Restocking  of  the  Alpine  Lakes.  —  Galu-valerio,  b.,  in  the 

Bulletin  Suisse  de  Peche  et  Pisciculture,  Year  XIX,  No.  2,  pp.  18-21.  Neuchatel,  Februarj', 
1918. 

The  restocking  of  the  alpine  lakes  with  fish  is  of  considerable  econo- 
mic importance,  especially  in  Switzerland  on  account  of  their  large  number 
(615  in  the  canton  of  Orisons  alone) .  All  those  that  are  sufiiciently  deep  are 
suitable  for  stocking  with  trout,  as  the  water  does  not  freeze  down  to  the 
bottom.  Nearly  all  are  of  this  type,  since  the  thickness  of  the  ice  in  the  alpine 
lakes  does  not  exceed  32  in.  The  altitude  is  of  little  importance,  as  lakes 
over  6500  ft.  are  well  stocked  with  trout,  but  on  the  contrary,  the  food 
question  is  very  important.  The  researches  carried  out  by  Pero  {Nuova 
Notarisia,  1893,  pp.  3  and  47  ;  1894,  p.  135)  in  the  ValteHne  showed  that 
algae,  Crustacea,  insects,  molluscs,  and  often  small  fish  such  as  the  minnow 
{Phoxinus  laevis),  are  abundant  in  the  lakes  of  that  region  and  provide  the 
conditions  required  for  feeding  trout. 

The  pests  affecting  pisciculture  in  that  region  are  chiefly  the  otter,  a 
rare  animal,  the  water-shrew  {Crossopus  fodiens),  the  water-rat  {Arvicola 
amphibiiis) ,3.  fish,  the  bull-head  [Coitus  gohius),  that  lives  in  lakes  even  above 
6500  feet,  and  which  devours  large  quantities  of  trout-eggs.  But  according 
to  the  author's  observations,  the  greatest  enemies  of  restocking  the  alpine 
lakes  are  the  trout  themselves,  when  they  have  grown  too  big,  for  they  eat 
the  fry  and  small  trout. 

As  regards  the  species  to  choose  for  restocking,  the  author  rejects 
Tyutta  lacustris,  because  it  has  the  disadvantage  that  one  or  two  individuals 
grow  more  than  the  others  and  destroy  all  the  rest.  The  author  tried 
T.  fario  from  the  Adda  and  its  tributaries  in  the  Publino  ValteHne  lake,  at 
6500  ft.,  but  found  it  had  the  same  disadvantage  as  the  previous  species. 

For  restocking  alpine  lakes,  a  breed  of  T.  fario  should  be  used  that  has 
been  bred  in  those  lakes  for  generations,  and  which  almost  constitutes  a 
distinct  breed,  characterised  as  it  is  by  an  almost  black  body,  with  bril- 
liant red  dots,  almost  orange  flesh,  and  which  always  remains  small  (7  to 
8  in.)  so  that  there  is  no  risk  of  one  or  two  developing  greatly,  followed  bj' 
the  destruction  of  all  the  others.  As  the  salmon  [Salmo  salvelinus)  also 
occurs  in  certain  alpine  lakes,  especially  in  the  Tyrol,  the  author  stocked 
lake  Venina,  ValteHne  (6022  ft.),  with  it,  and  obtained  excellent  results. 
Up  to  the  present  the  lakes  of  the  Swiss  alps  have  been  chiefly  stocked  with 
S.  irideus. 
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801  -  State  MotorCUlture  in  France  and  Italy.  —  I.  Journal  Offidel  dela  Republique  Fran- 
fuise,  Year  XLIX,  No.  312,  pp.  9207-9214,  6  Tables.  Paris,  November  17,  1917.  —  II-  I-^ 
Genie  Rural,  Year  X,  No.  78,  pp.  10-12,  i  Table.  Paris,  1917.  —  III.  Marozzi,  Antonio  , 
in  L'Industria,  Vol.  XXXII,  No.  2,  pp.  37-39,  2  Figs.  Milan,  January  31,  1918. 

I.  —  The  French  "  Journal  ofSciel  "  publishes  the  report  on  the  Culti- 
vation Department  ("  Service  de  la  mise  en  culture  des  terres  ")  created  by 
the  law  of  January  2,  1917  and  in  virtue  of  the  decree  of  April  7,  1917, 
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which  defines  the  functions  of  the  department,  specially  as  regards  carrying 
out  and  superintending  cultivation  work,  the  purchase  and  upkeep  of 
teams  of  tractors. 


Table  I.  —  Financial  Statement  of  the  Service  {in  francs). 


2 

Name  and  number 

Staff 

Subsidy 
of  the          Spare 

No.  of 

Cost 

Gener- 

Total 

1 

and               Fuel 

auto- 

hectares 

al  ex- 

cost 

of   tractors 

various 

mobile          parts 

3ervice(*) 

1                     1 

worked 

price 

penses 

price 

3 

10  Mogul  12-25  HP  . 

16975.69 

29  512.69 

I  800 

4  728.00 

656 

81 

4 

85 

4 

10  Emerson.    .... 

18  148.79 

28  778.54' 

I  800  j 

3017.85 

182 

251 

14 

265 

5   \ 

10  Case 

14  002.64' 

18206.18 

I  800 

I  656.00 

292 

122 

8 

130 

7 

10  Mogul    16  HP  .    . 

17204.39 

20  508.57 

I  800 

4  094.60 

655 

66 

4 

72 

8 

10  Emerson 

19  000.80 

27  878.65 

I  800 

8  018.00 

812 

69 

3 

72 

9 

10  Mogul  8-16  HP    . 

18  395 •30, 

18  401.56 

I  800 

2  377-00 

316 

129 

8 

137 

lO 

10  Mogul  8- 16  HP    . 

19  273.00 

28022.78 

I  800 

4  1 89. So 

740 

72 

3 

75 

II 

10  Emerson.    .... 

15465.^7 

12  259.30 

I  800 

748.50' 

262 

116 

9 

123 

12 

10  Emerson.   .... 

18021.95 

22941.431 

I  800 

6  898.40 

518 

95 

5 

100 

13 

10  Emerson 

14367.11 

17  447-03' 

I  800 

2928.95 

275 

132 

9 

141 

14 

10  Emerson 

15  713.36 

19  736.64 

I  800 

I  240.00 

408 

93 

6 

99 

15 

10  Emerson    .... 

14  545.00 

26  164.00 

I  800 

848.50 

401 

108 

6 

114 

I? 

10  Emerson    .... 

19648.10 

27  147-73 

I  800 

13  543-65 

548 

113 

5 

116 

i8 

4  Mogul     8-16     HP 
and  6  Emerson' 

15  426.95 

12  856.30 

I  800 

6  044.30 

145 

249 

18 

267 

19 

10  Emerson 

16  190.40 

14  270.45 

I  800 

I  685.00. 

273 

124 

8 

132 

20 

10  Emerson    .... 

18434.67 

25  354-79 

I  800 

3  944-00 

516 

96 

5 

lOI 

21 

10  Emerson    .... 

14808.70 

12  712.50 

I  800 

2  50S.00 

263 

121 

9 

130 

22 

10  Cise  12-25  HP.   . 

17  000.85 

21  043.96 

( 
8  277.32 

I  800 
Depre- 

882.50 

379 

107 

7 

114 

ciation 

23 

2  Fowler  sets   .    .    . 

12  819.61 

of  the 
material 

473 

69 

5 

74 

* 

II  850 

25 

10  Case  12-25  HP. 

21  848.13 

47  509-89 

I  800 

2  881.00 

I  198 

61 

2 

63 

26 

10  Case  12-25  HP.    . 

16  324.60 

38  406.35 

I  800 

723.50 

642 

89 

4 

93 

27 

10  Case  12-25  HP.   . 

17  082.65 

30023.97 

I  800 

I  791.00 

988 

.    51 

3 

54 

28 

10  Case   12-25  HP.   . 

16582.15 

33  76787 

I  800 

818.00 

699 

75 

4 

79 

29 

10  C.ise  12-25  HP.    . 

14  071.50 

35  797-57 

I  800 

I  994.00 

538 

99 

4 

103 

30 

10  Case  12-25  HP.    . 

17591.28 

42  348-76 

I  800 

I  003.00 

I  124 

55 

2 

57 

31 

10  Case  12-25  HP.   . 

16070.50 

39  355-23 

I  800 

I  148.00 

855 

68 

3 

71 

32 

10  Mogul  8-16  HP   . 

14  496.21 

17005.77 

I  800 

I  682.00 

565 

62 

4 

66 

33 

10  Case  12-25  HP  .    . 

18  897-28 

42  356.04 

I  800 

I  574.00 

I  136 

56 

2 

58 

35 

10  Avery  8-16  HP.   . 

13  420.40 

16585.51 

I  800 

3  140.00 

388 

90 

5 

95 

36 

10  Avery  8-16  HP.   . 

II  303.50 

13042.17 

I  500 
Depre- 
dation 
;  of  the 
jmaterial 

I  999.00 

182 

153 

10 

163 

37 

3  Fowler  sets  .    .    . 

21  516.04 

15  067.82 

904 

64 

2 

66 

1 

22  000 

38 

ID  Rock  Island  10-20 

6  302.95 

10676.10 

I  200 

I  670.00 

270 

73 

3 

76 

39 

10  Titan  10-20  HP   . 

4  560.30 

i    9905-30 

!        600 

I  780.00 

180 

93 

3 

96 

40 

10  Bull  20  HP   .    .    . 

6006.27 

9  965.57 

600 

I  315.00 

236 

75 

3 

78 

42 

3  Fowler  sets    .    .    . 

4  670.20 

3  524-00 

6825 

1 

273 

» 

3 

58 

(i)  The  Mmister  of  Armai 

nent  has  allowed  the  Sc 

rvice  a  subsidy  of  6( 

)o  fr.  pe 

r   moni 

Ji  per 

team 

for  spare  parts,  repairs,  etc. 
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The  Department  includes  :—  i)  a  Central  Service  divided  into  several 
sections :  —  Secretary's  office  ;  Cultivation  work  ;  Material ;  Staff ;  Ac- 
countancy ;  Studies  and '  Researches ;  Relations  with  private  persons ; 
2)  an  external  Service,  which  deals  with  the  teams  of  10  tractors  supervised 
by  a  team-foreman  who  has  under  his  orders  an  assistant-foreman,  2  me- 
chanics, 2  smiths  and  a  number  of  drivers.  The  technical  section  is 
responsible  for  the  upkeep  and  repairs,  as  well  as  the  provision  of  spare  parts 
and  tools  for  372  tractors  of  11  different  types  or  makes,  393  ploughs  of  9 
different  types  or  makes,  158  harvesters  of  4  different  types  or  makes,  and 
21  cultivators. 

The  report  furnishes  information  as  to  spare  parts,  the  service  rendered 
by  the  central  store,  the  supervision  and  repair  of  the  tractors,  motor  lor- 
ries, travelling  workshops,  store  cars,  to  the  total  number  of  72. 

After  a  detailed  consideration  of  the  organisation  of  the  staff  the  report 
gives  the  results  obtained  during  July,  August,  and  September,  1917. 

During  these  three  months  the  teams  have  ploughed  47  577  acres, 
harvested  6  585  acres,  scarified  1 703  acres,  broken  up  964  acres,  and  har- 
rowed and  rolled  3188  acres.  This  work  was  carried  out  in  14422  work- 
ing days. 

In  Table  I  is  given  the  financial  statement  of  the  department,  whose 
general  administrative  expenses  are  divided  among  the  teams  of  tractors. 
The  cost  per  hectare  for  the  different  teams  is  given,  the  depreciation  of  the 
material,  however,  not  being  always  included. 

The  report  continues  the  description  of  the  organisation  of  the  Cultiva- 
tion Department ;  it  gives  details  as  to  insurance  against  accidents  and 
fires ;  it  gives  full  information  as  to  the  work  and  the  section  for  fuels  and 
lubricants,  and  concludes  by  showing  the  utility  of  the  new  Department 
which,  according  to  the  directors  of  the  agricultural  departments  and  the 
farmers  themselves,  has  assured  the  re-awkakening  of  agricultural  life  in  the 
abandoned  soils,  thanks  to  the  use  of  tractors.  The  report  also  indicates 
the  results  obtained  by  giving  the  farmers  such  information  as  to  enable 
them  to  choose  the  tractors  best  suited  to  their  needs. 


Table  II.  —  Yielsd  of  the  first  3  makes  of  tractor. 


[Number  of  days 
J  tily-Augxist-  September 


Number 

Area 

of 

woiked 

tractors 

acres 

Average  yield 

per   day 

for  the  whole 

of  the  machines. 

acres 


Yield  per  day 

and 

per  machine. 

acres 


Average  cost 

per 
acre    ploughed 


92 


92 


92 


112 


no 


54 


i)  Emerson 
112  31  121. 

2)    Case 


194  01 


7388 


210.8 


3)  Mogul 


78. 


1.48 


1.04  £  2.  5.  10 

2,10         I     £  I.  6.  5 


£2.1.7 
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II.  — The  Genie  Rural  in  commenting  on  the  financial  and  technical  re- 
sults obtained  by  the  Department,  notes  that  they  varied  greatly,  not  only 
for  the  different  tj^pes  of  tractors,  but  also  for  the  various  units  made  up 
of  the  same  type. 

Neglecting  the  Fowler  units,  which  proved  to  be  the  most  economical 
as  regards  their  yield  per  acre,  it  is  found  that  the  32  other  units  included 
116  Emerson,  100  Case,  54  Mogul,  20  Avery,  10  Rock  Island,  10  Titan 
and  10  Bull  tractors. 

In  Table  II  (page  870)  are  compared  the  yields  of  the  first  3  makes, 
bought  in  greater  number  and  which  have  worked  through  a  whole  period, 
thus  giving  complete  information.  Table  III  gives  the  cost  of  spare  parts. 

Table  III.  —  Cost  of  spare  parts. 


Number  of  tractors                   |          Total  cost               Cost  par  tractor 

Cost 
per  acre  ploughed 

116  Emerson £  IQ44.   I'i';              £i6i';2 

j.id. 

2.S.    Id. 

100  Case      ......'             S74.      '^   0                     ^    14   7 

Sd.    MoffUl          ....  1                   77"^        A     R                           IJ.        6.  2 

III.  —  The  author  describes  the  organisation  of  State  Motoculture  in 
Italy. 

The  "  Ufl&cio  Agrario  Temporaneo  "  (temporary  agricultural  ofiice), 
attached  to  the  Ministry  for  Agriculture,  makes  out  schemes  for  \York  in 
each  zone  of  Italy,  with  the  help  of  the  directors  of  the  Travelling  Chairs  of 
Agriculture  and  the  regional  delegates  for  increased  food  production. 

At  the  request  of  this  ofiice,  the  "  Ufiicio  Temporaneo  degli  approvi- 
gionamenti  "  buys  the  machines,  fuels  and  lubricators  ;  it  is  helped  by  a 
technical  Committee  in  choosing  the  types  of  machine,  etc. 

The  staff  (foremen,  mechanics,  drivers),  chosen  by  the  War  Ministry' 
from  among  the  soldiers,  is  trained  in  two  special  schools,  one  at  Rome, 
the  other  at  Foggia. 

The  work  is  divided  among  units  of  lo  tractors  each.  Each  unit  has  a 
ioreman,  an  assistant,  4  to  10  mechanics,  20  to  26  drivers  and  2  labourers. 
[Each  unit  has  its  own  deposit  and  lodgings  for  the  men,  as  well  as  ever3'thing 
equired  for  independent  working. 

A  num.ber  of  units  form  a  centre  of  motorculture,  commanded  under  mili- 
ary law  by  a  centre  commander.  Each  centre  has  an  office  stores,  and  a 
l^p-orkship  for  big  repairs. 

The  units  consists  of  tractors  suitable  for  the  locality  where  they  work. 
fhe  State  owns  numerous  types  of  tractors  of  a  power  var^dng  from  a  mini- 
jnum  of  8-16  HP.  to  a  mabdmum  of  30-40  HP.  Besides  ploughs  the  units 
ire  provided  with  harrows,  rollers,  drills  and  binders. 

Farmers  wishing  to  benefit  from  State  motorculture,'  apply  through  the 
ocal  delegates,  paying  a  certain  fee  per  acre. 

!o2  -  Agricultural  Tractors  in  the  United  States,  in  1918.  —  Farm  implement  Neivs, 

Vol.  XXXIX,  No.  II,  pp.  38-66  +    I   Table   +    i   Fig.     Chicago,  March  4,  lOiS- 

A   description,    with  many  illustrations,   of   161    tractors    made    by 
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104  American  firms,  giving  the  chief  characteristics  and  noteworthj^  details 
of  the  construction : —  size  ;  number  of  driving  and  steering  wheels,  or  if  on 
chaintrack  system  ;  H.P. ;  draw-bar  pull ;  speeds  ;  number  of  ploughs  that 
can  be  hauled  ;  size  of  thresher  that  can  be  driven  ;  engine  ;  cylinders  and 
bore  ;  stroke  ;  carburettor  ;  ignition  ;  pumps  ;  drive  ;  shaft -speed ;  fuels  than 
can  be  used ;  tank  capacity ;  total  weight;  works  price  at  date  of  pubhcation 
and  liable  to  alteration  without  pre^dous  notice.  The  characters  of  the  161 
tractors  described  in  the  text  are  summarized  in  table  form. 

803  -  Traction  on  Bad  Roads  or  Land.  — lyECROS,  1,.  a., in  Engineering,Vol.  CV.Nos.ayi;, 
2718,  2719,  2720,  2721,  2722,  163  Figs.,  2  Tables  +  an  Historical  and  a  Bibliographical 
Appendix.  London,  January  25  to  March  i,  igi8. 

The  author  deals  with  the  problems  involved  in  the  design  of  vehicles 
for  hauling  goods  or  agricultural  implements  over  the  land  or  bad  roads. 
He  chiefly  deals  with  tractors  having  more  than  2  driving  wheels  or  provid- 
ed with  a  chain  track.  These  two  classes  of  tractor  are  applicable  to  dif- 
ferent conditions,  and  while  the  methods  cannot  be  considered  as  competi- 
tive, the  limitations  of  each  can  be  best  appreciated  by  direct  comparison 
of  their  respective  peculiarities  and  advantages. 

In  the  first  part  the  author,  while  considering  various  types,  deals 
successively  with  four  wheel  driving,  four-wheel  steering,  four-wheel^braking, 
automatic  difierential  locking  gears,  and  the  application  of  the  four  driving 
wheels  for  bad  roads  and  arable  land.  Comparative  figures  for  the  differ- 
ent types  of  vehicle,  their  horse-power,  speeds,  load  weight,  wheel  base, 
track  width,  turning  radius,  and  overall  dimensions  are  given  by  the  author 
in  a  table. 

The  author  concludes  that  for  the  transport  of  goods  over  bad  roads 
on  gradients  varying  from  i  in  15  on  roads  in  which  the  tyres  sink  2  in.  to 
3  in.  in  depth  to  i  in.  5  on  hard  roads  with  bad  surface,  and  for  speeds 
varying  from  1.5  m.  p.  h.  on  grades  to  12  m.  p.  h.  on  fairly  level  roads,  the 
four-wheel  drive  tractor  has  great  advantages  over  the  ordinary  two-wheel 
drive  tractor. 

In  the  author's  opinion  it  may  be  expected  to  rank  as  an  important 
factor  in  the  development  of  districts  overseas  not  far  removed  from 
railroads,  but  having  only  primitive  roads. 

In  part  2  of  the  paper  chain-track  tractors  are  dealt  with  and  classified. 
The  author  considers  methods  of  springing,  truck  frames  and  track-frame 
connections,  steering,  driving  gear,  engines,  ignition  and  starting,  radia- 
tors, speed,  draw-bar  pull,  climbing  power,  etc.,  and  he  describes  various 
English,  American  and  French  tractors,  the  various  types  being  shown  in 
illustrations.  Chain-track  tractors  have  been  built  in  the  U.  S.  A.  and  used 
for  hauling  logs  since  1904,  some  of  the  original  ones  being  still  in  use ; 
these  machines  have  intermediate  roller  chains  ("  Phoenix  ", '  Allis- 
Chalmers,  and  Diplock).  The  author  gives,  in  a  second  table,  a  sum- 
mary of  the  various  chain-track  tractors,  afterwards  giving  details  of  their 
construction. 

The  tractors  described  are  :  — 

The  Log-Hauler,  Phoenix,  of  100  H.P  ;  the  Centiped  Truck,  Phoenix, 
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of  50  H.P.;  the  68  H.P.  Alus-Chalmers  tractor;  the  Hovr  Caterpillar  trac- 
tors of  18,  45,  ']^  and  120  H.P.  ;  the  Clayton  tractors  (i)  of  35  and  no  H.P.  ; 
the  Tracklayer  (C.  L.  Best)  of  16,  30,  75  and  90  H.P.  ;  the  Creeping-Grip 
tractors  (Bullock)  (2)  including  the  75  H.P.  Giant,  the  50  H.P.  Senior, 
the  30  H.P.  Junior,  and  the  16  H.P.  Baby  ;  the  15  and  35  H.P.  Austin 
tractors;  the  25  and  50  H.P.  Strait  (Kielen-vStrait)  tractors;  the  25 
H.P.  Martin's  agricultural  tractor  (3)  ;  the  30  and  40  H.P.  Lefevre  (4) 
tractor  ;  the  12    H.P.  WolselEy  motor  sleigh. 

The  author  gives  numerous  examples  of  the  use  of  chain-track  tractors 
for  ploughing  and  for  transport  on  bad  roads  unsuited  for  the  conveyance 
of  heavy  loads.  He  calculates  that  the  cost  of  traction  is  1^3  to  Ys  that  b}' 
means  of  horses  or  mules.  Besides  their  use  for  cultivaLion  and  road  haul- 
age, the  author  mentions  the  use  of  chain-track  tractors  for  excavating 
drainage  trenches  (5)  ;  amongst  these,  the  Parsons  excavators  (20,  30,  45, 
p2  and  80  H.P.)    and  Austin  excavators  (15  to  85  H.P.)  are  described. 

The  author  concludes  that  where  a  track  can  be  found  7  ft.  wide  which 
|does  not  present  rocky  obstacles  over  10  in.  high,  whether  over  sand,  ash, 
clay,  marsh,  snow  or  ice,  on  the  level,  or  on  gradients  up  to  30  per  cent., 
the  chain  track  tractor  has  proved  itself  capable  of  travelling  and  perform- 
ing useful  work  beyond  the  capacity  of  animal  haulage.  For  this  reason 
the  chain-track  tractor  may  be  expected  to  occupy  a  position  of  ever- 
increasing  importance  in  the  development  of  new  countries  and  in  places 
where  it  is  necessary  to  transport  machinery  and  stores  over  roadless  coun- 
try many  miles  from  the  railway.  Mr.  lyEGROs  does  not  regard  any  one  of 
the  existing  systems  as  perfect  and  expects  that  much  will  be  done  to  im- 
prove the  vehicles  in  the  near  future. 

There  is  probably  room  for  considerable  improvement  in  the  chain- 
track  itself  as  well  as  in  its  supports  and  its  anti-friction  devices.  The 
variation  in  resistance  to  haulage  is  so  great  as  between  one  system  and  an- 
other, not  mertlj'  in  static  resistance  to  starting,  but  in  dynamic  resistance 
to  haulage,  that,  as  the  author  has  already  suggested,  the  various  track 
systems  should  form  the  subject  of  comparative  tests  at  some  of  the  great 
agricultural  colleges.  '  One  feature  that  is  particularly  remarkable,  is  the 
small  amount  of  power  lost  in  compressing  soft  marshy  land  under  the 
feet  of  the  track  chaiii^s. 

804  -  The  Ford  Tractor  (6)  and  the  Oliver  M.  0,  M.  Plough  in  England.— r/ie /oh* ;m/ 

oj  Ihi  Buiii'd  oi  A ii'i-i culture,  Vol.  XXIV,  No.  12,  pp.  1 436-1. 157.  E«ii<l<>ii,  March,  1918. 

In  the  Letter  No.  79/M.  i,  dated  February  26,  1918,  the  Food  Produc- 

ion  Department  of  the  Board  says  that  is  essential  that  the  Ford  tractor 

hould  be  used  only  with  the  new  type  Oliver  M.  O.  M.  plovrgh  which  was 

specially  designed  to  work  with  it,  and  which  is  supplied  with  each  Ford 

ractor.     The  tractor  and  plough  together  •"orm  a  imit,  and  on  no  account 

ust  this  tractor  be  used  with  any  other  type  of  plough. 

(i)  See  R.  1918,  No.  678  ;  — (2)  See  B.  1915,  No.  1912  ;  —  {3)  See  R.  1018,   No.  678  ; 
■  (4)  See  /e.  August,  191 7, No.  753  ;  —  (5)  vSce  iJ.  191  7,No.  1033.  —  (6)  See  R.,  1917,  No.   755- 

{Ed.) 
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The  new  Oliver  plough  is  giving  great  satisfaction  for  both  grass  and 
stubble  ploughing. 

According  to  trials  cariied  out  on  the  farm  of  the  Harper  Adams  Agri- 
cultural College  in  Februar)^  191S,  the  Ford  tractor  and  the  new  Oliver 
plough  gave  good  results  in  breaking  up  a  grass  field  not  previously  ploughed 
for  about  20  years.  The  special  features  of  the  Ford  tra,ctor  are  :  — 
extreme  accessibility  of  the  engine  parts  ;  reduction  of  the  lubrication  parts 
10  II  oil-holes  and  grease-cups;  the  possibilitj^  of  turning  in  a  minimum 
space  ;  direct  attaclunent  of  the  plough  to  the  tractor ;  only  one  operator  is 
required,  the  control  levers  of  the  plough  being  easily  accessible  to  the 
tractor  driver  from  his  seat.  As  regards  the  Oliver  plough  the  outlift  at  the 
end  •  of  the  furrow  is  automatic,  and  the  depth  at  which  the  plough  is 
working  can  be  easily  regulated. 

The  plough  has  a  skim  coulter  that  turns  in  the  upper  layer  of  the  turf, 
and  at  the  same  time  keeps  clean  the  surface  of  a  swivel  disc  coulter  replacing 
the  usual  knife-form  of  coulter.  The  mouldboards  are  well  shaped  and  turn 
the  furrow  slice  satisfactorily  to  a  good  depth.  A  depth  of  8-9  in.  was  main- 
tained satisfactory  on  level  ground,  second  speed  being  used  on  the  tractor. 
The  mouldboard  is  of  a  type  and  setting  unusual  in  England.  Longitudin- 
alty  it  is  concave,  and  transversely  convex,  while  it  is  set  out  at  an  angle  of  Wl 
450.  The  work  done  by  the  plough  resembles  that  of  fallow  land  ploughed  ^k 
with  a  digging  plough.  The  land  is  left  very  light,  and  it  is  obvious  that 
the  i^loughing  must  be  followed  by  a  discing  to  secure  the  necessary  compact- 
ness, but  an  abundance  of  loose  mould  is  produced  which  is  not  the  case  with 
the  older  system  of  ploughing.  The  character  of  lea  ploughing  produced 
is  revolutionary,  but  there  is  every  reason  to  anticipate  that  this  type  will 
be  superior  to  the  type  of  ploughing  generally  adopted. 

805  -  Disc- Harrow  Trials  at  Montpellier,  France,  —  Cl.vrou,  c.AnLe  Pro^ris  Aqricoie 

ct  Viticole,  Year  XXXIX,  No.  15,  pp.  343-350,  3  Pigs.  Villefranche,  April  14,  1918. 

Disc-harrows  were  introduced  into  France  a  long  time  ago,  and  they 
are  now  much  in  favour  as  they  are  of  great  interest  to  farmers  and 
southern  winegrowers. 

The  author  gives  the  results  of  trials  that  he  carried  out  at  the  Mont- 
pellier School  of  Agriculture  with  the  disc-harrow  under  widely  different 
conditions.  The  trials  were  made  a  "  Cotton  "  6-disc  harrow,  supplied 
by  the  firm  of  Bompard,  at  Montpellier.  The  machine  is  49  in.  wide, 
28  in.  high  without  the  seat,  51  in.  long  without  the  shaft,  and  14  ft.  with 
the  shaft.  Its  total  weight  is  about  660  lb.  ;  the  discs  are  17.32  in.  in  dia- 
meter. 

The  machine  was  tested  in  a  vineyard.  But  owing  to  its  dimensions, 
and  the  space  required  for  the  team,  it  can  only  be  used  where  there  is  at 
least  a  space  of  79  in.  betwe^-n  the  vines ;  space  is  also  necessary  to  allow 
for  turning  at  the  end  of  each  row. 

i)  Trial  at  Mas  de  Rochet  {near  Castelnau)  February  23. —The 
harrow  worked  in  a  recently-ploughed  sandy  soil  at  its  maximum  depth 
of  4  to  5  in.  on  the  first  turn.     There  was  no  weight  on  the  machine,  as  the 
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"  Cotton  "  harrow  has  no  arrangement  to  allow  of  this.  The  work  was 
done  along  the  furrow  slice  and  was  well  done.  Cultivation  was  uot 
necessary  as  the  soil  was  already  well  broken  up. 

2)  Trial  at  Mcestroun  {Farm  of  the  School  of  Agriculture  at  Mont- 
pellier),  March  7.  —  The  Moestroiin  vineyard  had  not  yet  been  ploughed 
iand  the  harrow  turned  the  soil  under  ;  its  work  was  comparable  with  that 
of  an  ordinary  vineyard  hoe.  The  ground  was  sloping  ;  during  the  descent 
the  discs  did  not  enter  the  soil  sufficiently,  while  in  ascending  the  work 
was  good.  The  tilth  obtained  with  the  pulveriser  in  the  first  turn  was 
the  same  as  that  given  by  the  hoe.  After  the  first  turn  the  pulveriser  worked 
more  deeply  than  the  hoe.  The  depth  was  3  in.  during  the  first  turn.  The 
work  was  hard  on  the  horses.  A  one  horse  hoe  passes  among  all  the  vines 
but  the  harrow  hauled  by  2  horses  requires  6  it.  6  in.  between  the  vines. 

The  great  advantage  of  the  pulveriser  is  that,  in  passing  twice  over 
the  same  ground,  it  would  replace  the  plough ;  and  that  in  two  turns  it 
does  sufficient  work  almost  equal  to  6  furrows  of  the  plough.  In  addition 
the  grass  was  destroyed  much  better  than  with  the  hoe. 

3)  Trials  at  Mandoii  [Land  near  the  School  of  Agriculture  at  Mont- 
pellier),  March  6.  — The  soil  was  loamy,  with  abundance  of  couch-grass, 
and  had  already  been  ploughed  and  cultivated.  The  harrow  did  not 
destroy  the  couch-grass  very  satisfactorily.  The  spring-tine  harrow  had 
given  much  better  results.  Another  turn  with  the  plough  would  prob- 
ably have  been  much  moie  useful. 

At  Mandou  the  harrow  was  coupled  to  a  5-10  HP.  Avery  tractor,  a 
dynamometer  being  placed  between  to  register  the  draught  of  the  one 
and  the  power  of  the  other.  A  width  of  47  in.  was  cultivated  at  each 
turn.     The  results  of  the  trials  are  given  in  the  following  table. 


Comparative  draught  of  a  disc-harrow  and  a  spring-tine  cidtivator. 


j  Depth 
i  metres 


6.02 
0.03 
0.04 
o.c6 


Disc-harrow 


Type  of  work  done 


Tractive 
effort 
in  kg. 


Tractive 

effort 

per 

metre  (i) 
iu   kg. 


Cultivator 


Type  of  work  done 


'incomplete    .    •    .    .'  130 

lucomplete    ....  160 

Good 200 

Does  not  break  soil 

up i  225 


no 
130 
160 

185 


Good  scratching 
Excellent  work  . 


Tractive 
effort 
in  kg. 


115 
125 

150 
200 


Tractive 
•    effort 
per 
metre  (i) 


115 
125 

150 
200 


=«= 


(i)  Tractive  effort  per  metre  of  width  worked. 


It  will  be  seen  from  this  table  that  at  equal  depths  the  draught  of 
•the  2  machines  is  practically  the  same  ;  but  the  machines  are  not  made 
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to  woik  at  the  same  depth.     If  the  harrow  goes   deeper  than  5  cm.,  it 
does  not  work  well  at  all. 

4)  Test  at  Bellevice  {Commiuie  of  Mo)itpellier),  March  8. — Field 
spiing  and  autumn-ploughed ;  compact,  damp  soil,  with  occasional  big 
clods  left  by  deep  ploughing  and  untouched  b}^  other  hoe  or  roller. 

The  most  suitable  average  depth  was  found  to  be  6  cm.  for  the  pul- 
veriser. The  work  was  not  too  hea\'3'  for  the  horses  ;  in  80  minutes  0.4 
hectare  was  worked;  which  is  equivalent  to  3  I2  hours  per  hectare.  Norm- 
aMy,  2  to  3  hectares  could  be  done  a  day.  The  results  obtained  were 
the  best  of  the  4  trials. 

The  model  tested  was  not  suited  for  vineyard  work,  as  a  6-disc  harrow 
requires  2  horses.  This  prevents  the  use  of  the  machine  in  vineyards 
ha\-ing  less  than  6  ft.  6  in.  between  the  rows.  It  is,  however,  very  suit 
able  in  new  \nneyards  with  a  \\ddth  of  from  6  ft.  6  in.  to  7  ft.  4  in.  ;  8-disc 
harrows  might  even  be  used^  and  with  \-ines  on  iron  wire,  even  lo-disc 
harrows.  The  author  considers  that  the  harrow  is  interesting  and 
that,  used  at  the  right  moment  under  suitable  conditions,  it  might  be  of 
great  serN-ice  to  farmers  for  destro^-ing  weeds,  etc. 

8c6  -  A  Weeding  Rake  for  Low  Vines.  —  S.\V-\ST.\xo,  L.,  in  R.  Stazione  spcrimentale  di 
■Agrumicoltura  e  Frntiicoltura,  Adrcale,  Bollctlijw  No.  24,  PP-  1-2  4- 1  Fig.  Acireale, 
April,  1918. 

The  author  has  invented  this  tool  so  that  women  and  children  can 
weed  low  vines  more  easily  in  summer. 

Weeduig  rake  for  low  vines. 


type  with  broad,  flat  teeth. 


B 
type  with  round  or  square  teeth. 


If,  instead  of  using  the  hoe.  an  ordinary  rake  is  used,  many  of  the 
weeds  are  removed,  but  those  with  tap  roots  remain  with  the  root  intact,] 
so  that  the}-  qtuckl^-  grow  again.     To  avoid  this,  the  two  end  teeth  of  the 
rake  have  been  modified  bA'  making  them  like  a  knife  blade  with  an  externn 
al  cutting  edge.     The  dimensions  are  :  — length  of  blade  14  in.  ;  lengt^ 
of  teeth  5  in. ;  length  of  handle  about  5  ft.  so  inclined  to  the  blade  thatlj 
no  stooping  is  required  when  using  the  rake.     WTien  a  tap-rooted  plant  j 
comes  under  the  rake,  the  tool  is  lifted  and  the  root  struck  with  the  blade., 
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Of  the  2  types  of  rake  shown  on  the  figure  by  the  letters  A  and  B,  the  first 
has  broad,  flat  teeth,  and  the  second  round  or,  better  still,  square  teeth. 
One  or  the  other  is  used  according  to  the  kind  of  soil.  ♦ 

807  -  Economic  Advantages  Resuhing  from  the  Use  of  Machinery  in  Harvesting 

Wheat,  —  See  No.  812  of  this  Revieu;. 

808  -  A  Hemp   Harvester.  —  The  implement  and  Machinery  Review,  Vol.  XLHT,  No.  516, 
p.  1291,  I  Fig.  London,  April  i,  191S. 

This  harvester  is  made  by  the  International  Har\-e?ter  Corpora- 
tion, Chicago,  U.  S.  A.,  being  de\'ised  \\-ith  idea  of  enabling  hemp  to  be  grown 
on  a  large  scale  notably  for  the  manufacture  of  binder  twine.  In  1917,  the 
Ridge  Land  &  Navigation  Co.,  of  .Stockton,  California,  raised  4000  acres  of 
hemp  and  handled  the  whole  crop  by  machinery. 

This  hemp  harvester  is  of  necessity  much  larger  and  heavier  than  a 
grain  binder,  for  hemp  may  grow  from  6  to  9  ft.  liigh.  '  Hemp  of  this  height 
is  most  desirable  and  produces  the  best  fibre.  Because  the  hemp  grows  so 
high  a  wrder  platform  has  to  be  provided  and  the  reel  has  to  be  much  higher 
and  fitted  with  .special  fans.  A  heavy  knife,  witb  special  guards,  is  also 
essential. 


1 


Hemp  harvester. 


In  order  that  the  hemp  may  be  spread  on  the  ground  so  as  to  ret 
properly,  and  so  that  each  swath  may  be  moved  out  of  the  way  of  the  horses 
and  harvester  on  the  next  round,  the  hemp  is  moved  to  the  right  and  placed 
down  at  right  angles  to  the  machine.  A  circular  carrier  accomplishes  this, 
as  shown  in  the  appended  illustration,  the  mechanism  lading  the  hemp 
in  a  nearly  straight  line,  and  at  almost  perfect  right  angles  to  the 
har\^ester. 
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The  retting  of  hemp  requires  from  2  to  3  weeks  to  2  or  3  months,  de- 
pending on  the  humidity  and  the  temperature.  Three  machines  are  re- 
quired to  complete  the  cycle  of  harvesting  hemp  and  producing  the  fibre. 
When  the  retting  is  complete  the  hemp  binder  picks  up  the  hemp  and  ties  it 
into  bundles,  which  are  shocked  similarly  to  maize,  with  the  difference  that 
the  shocks  are  made  more  open  to  permit  a  free  circulation  of  air.  When  the 
shocked  hemp  is  ready,  it  is  taken  to  the  braker,  from  which  it  passes  to 
the  scutcher. 


809  -  Review  of  Patents. 

Tillage  machines  and  Implements.  —  Italy :  158480  Rotary  motor- 
plough  ;  159764  Rotary  plough. 

United  Kingdom:  113684  Agricultural  skimmer  plough;  114028  One 
way  motor  plough. 

United  States  :  1258109  Rotary  cultivator ;  1258286  Multiple  disc  plough 
for  mechanical  traction  ;  1258287.  Disc  cultivator  attachment ;  1258681 
Plough;  1258951  lyister  plough;  1259174  Agricultural  implement  frame; 
1259511  Power  lift  tractor  lister  ;  1259638  Traction  plough  ;  1260079  ^^1" 
tivator  ;  1260318  Harrow  ;  1260497  Disc  harrow ;  1260573  Landroller ; 
1260738  Power  propelled  agricultural  machine  ;  1260752  Plough  coulter. 

Drainage  and  Irrigation.   —  Switzerland:  77759  Drainage  pipe. 

United  States  :  1258240  Irrigation  water  elevating  device  ;  1258759- 
1259746  Ditch  or  drain  forming  device  ;  1259211  Irrigation  apparatus  ; 
1259684  Drainage  pipe. 

Manures  and  Manure  Distributors.  —  France :  486840.  Physio- 
logical manure  composed  of  the  plant's  natural  salts  for  directly  and  locally 
fertilizing  any  agricultural  seed  or  plant. 

United  Kingdom :  113571.  Process  and  apparatus  for  producing  a  ni- 
trogenous manure  from  straw  or  other  material  containing  fermentable 
carbohydrates  by  fixation  of  atmospheric  nitrogen  ;  113648  Process  for  pro- 
ducing calcium  superphosphate. 

United  States :  1258378  Straw  spreader ;  1259456  Harvesting  and 
reduction  apparatus  for  sea  kelp  ;  1259/] 57  Kelp  incinerator  ;  1259739 
Spreader  ;  1260219  FertiHzer  spreader  ;  1260332  Combined  cultivator  and 
fertilizer  distributer,;  1260777  Apparatus  for  distributing  fertilizers. 

Drills  and  Seeding  Machines.  —  Netherlands  :  2378  Bulb  planter. 

'United  States  :  1259033  Seed  planting  attachment  for  cultivators  ; 
1260174  Ridging  attachment  for  planters  ;  1260808  Planter. 

Various  Cultural  Operations.  —  France:  486641  New  system  of 
cultivation. 

United  States  :  1258085-1259940  Cultivators  ;  1258275  Portable  machine 
for  fastening  vines  to  supports;  1258340  Cotton  chopper;  1258680  Wheeled 
cultivator  ;  1260332  Combined  cultivator  and  fertilizer  distributer ;  1260746 
Sugar  cane  cultivator.* 

Control  of  Diseases  and  Pests  op  Plants.  —  France  4S6556  Regu- 
gulator  for  dusting  and  similar  machines. 
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Switzerland  :  77763  Process  for  manufacturing  a  product  for  destroying 
pests. 

United  States  :  1258504  Insect  catcher  ;  1258930  Quack-grass  destroyer. 

Reapers,  Mowers  and  OTirER  Harvesting  Machines.  —  France  : 
486735  Improved  motor-binder. 

Italy :  159363  I^ifter  for  harvesting  lodged  cereals. 

Switzerland :  77881  Fruit  picker. 

United  Kingdom  :  114082  Flax  pulling  machine. 

United  States :  1257972--1259767  Maize  harvesters  ;  1258277  Cotton 
picker  ;  1258671  Chain  sickle  mower  ;  1259465  Reaper  ;  1259647  Shock* 
binder  ;  1259803  Self  cleaning  rake;  1260031  Gang  mower;  1260410  Butt 
adjuster  for  maize  liarvester  ;  1260906  Rake. 

Machines  FOR  Lifting  Root  Crops.  —  United  States  .-1258456-1258818- 
1 260715  Beet  topping  machines;  1 25881 9  Beet  digging  machine;  1 2591 78 
Beet  harvester. 

Threshing  AND  Winnowing  Machines.  —  United  States  :   125S354 

'vSeparator;  1258858  Forced  straw  stacker  for  threshing  machine  ;   1260014 

Band  cutter  and  feeder  for  threshing  machine;  1260227  Grain  separator. 

Machines  and  Implements  for  the  Preparation  and  Storage 
OF  Grain,  Fodder,  etc.  —  France:  486822  Fodder  loader. 

Italy  :  16009S  Improvement  to  machines  for  grinding  cereals,  oats, 
chestnuts,  etc. 

Netherlands  :  2371  Latex  coagulating  a^jparatus. 

Sivitzerland :  77880  Process  and  apparatus  for  ventilating  haystacks. 

United  Kingdom:  113700  Apparatus  for  packing  grains,  etc. 

United  States  :  1258125-1259678  Peanut  shellers.  1258142  Shockloader ; 
1258217  vSeed  maize  drier  ;  1258245  Pepper  peehng  machine  ;  1258848- 
1259961  Bahng  juesses ;  1258958  Fruit  sizing  machine  ;  1259034 
Attachment  for  gin-feeder  ;  1 259081  Variable  speed  drive  mechanism  for 
cotton  gin  ;  1259613  Fruit  packing  press  ;  1259905  P'ruit  and  nielon 
grader  ;  1260059  Beet  loading  machine. 

1'ore.stry.  —  France-  486895  Heath  grubbing  machine  for  anima^ 
traction. 

Switzerland:  77761  Plant  for  cutting  and  bundling  twigs. 

Traction  and  Steering  of  Agricueturae  Machinery.  —  France : 
48(1651  Motor -windlass  car;  486767  Tandem  tractor. 

Italy:  156674  Driving  wheel  for  tractor  and  motorplough. 

United  Kingdom  :  113497-114109  Power  cultivation  of  land  (haulage 
by  cables). 

United  States  :  1257976  Power  attachment  for  automobiles;  1257999 
Farm  and  road  tractor  conversion  attachment  ;  1258221-1258362- 
1258512-1258973-1260259  Tractors  ;  1258288  Chain  track  drive  and 
support  for  tractor ;  1258329  Truck  for  converting  an  autocar  into  a 
tractor  ;  1258489  Tractor  gearing  ;  1258501  Trattor  wheel  rim  ;  1258502 
Agricultural  tractor  ;  1258601-1258612-1258613  Track  chains  ;  1258602- 
1258605  Endless  trackbelt  tractors  ;  1258603  Traction  engine  with  a  pair 
of  endless  tracks  and  one  steering  wheel ;  1258607  Wheel  for  tractor  truck 
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mechanism  ;  1258608  Track  link  construction  ;  1258611  Support  for  chain 
track  ;  1260402  3-horse  draft  equahzer. 

FEfeDiNG  AND'HotTSiNG  OF  LIVESTOCK.  —  Italy  :  159264  Ij'quid,  concen- 
trated or  solid  animalized  vegetable  milk  for  rearing  stock. 

United  Kingdom:  113988-114115  Horseshoes. 

United  States:  1259071  Hay  distributer;  1259084  Calf  feeder;  1259112 
Hog  trough  ;  1260339  ^^Y  catcher  for  stables  and  barns. 

PoultrV  Farming.  —  United-States  -  1258037-1259726  Incubators  ; 
1258069  Mechanism  for  feeding  device.  ■' 

Fishing.  —   United  States  :  12582 13  Fish  hook. 

Industries  Depending  on  Plant  Products.  —  Italy  :  1 59569  Bolt- 
ing machine  drive. 

Netherlands  :  2427  Im])r<>vcmcnt  to  sugar  caiie  crushers. 

S'witzeHand  :  77926  Hand  mill  with  1  wo  superimposed  plates  for  treating 
fruit  stones. 

United  Kingdom :  113486  Bakers'  yeast ;  113530.  Apparatus  for  extract-, 
ing  oils  from  seeds,  etc.,  by  solveuts*;  113558  Conveyor  for  mechanical  breatl 
making ;  11 3628  Rotary  filtering  drum  for  pressing  yeast ;  11 3997  Process  for 
reduction  of  grain  in  view  of  increasing  the  :\'ield  of  flour  from  wheat  and 
other  cereals  ;  114024  Apparatus  for  depericarping  palm  nuts,  olives,  etc. 

United  States  :  1258571  Apparatus  for  decorticating,  washing  and  dry- 
ing sisal  and  other  fibrous  materials;  1258866  Machine  for  working  dough 
or  other  plastic  substances  ;  1258981  Fruit  juice  extractor  ;  1259213  Fruit 
slicing  machine  ;  1259483  Milk  substitute  composed  of  edible  oil,  flour, 
glucose,  salt  and  water  ;  1259774  Apparatus  for  drying  tomatoes  and  fruit ; 
1260053  Fruit  press  ;  1260399  vegetable  slicing  machine. 

Industries  depending  on  animal  products.  —  Italy  :  159839.  Pro- 
cess and  apparatus  for  the  rapid  tanning  of  skins. 

Dairying.  —  United  States  :  1258036  Milkcan  ;  1258095  Churn-dasher  ; 
1258902  Milk  sterilizer  ;  1258996  Method  of  making  composition  butter  ; 
1258997  Artificial  butter  composed  of  cream  and  condensed  skimmed  milk  ; 
1259047  Ventilating  cream  can  cover  ;  1259323  Combined  stool  and  milk 
pail  ;  1260127  Milk  pasteurizer. 

Farm  Buildings  and  Equipment.  —  Italy  :  159799  Bottom  drained 
Marianecci  sflo  for  storing  sugar  beet  pulp. 

United  States  :  1259021  Grain  elevator  structure  ;  1259039  Farm  gate  ; 
1259080  Portable  shelter. 

Various.  —  United  States :  1258048  Orchard-ladder  on  truck ;  1258198 
Adjustable  horse  collar;  1259055  Horse  collar;  1259239  Orchard  ladder; 
1259669  Soil  testing  machine. 

810  -  Movable  Pig- Houses.  —  l.  Edward,  J .  M.  and  Davidson  J.  B. , extracted  from  Ai^ri- 
cultnral  Experiment  Station,  Iowa  State  College  of  Agriculture  and  the  Mechanical  Arts,  Bul- 
letin No.  152,  Ames,  Iowa,  U.  S.  A.,  published  in  Missouri  State  Board  of  Agriculture 
Monthly  Bulletin,  VoL  5^V,  No.  5,  pp.  54  -f  37  F'.gs.  -|-  2  Tables.  Columbia,  Missouri. 
May,  1916. —  II.  Mac  Vean,  J.  D.  and  Hutton,  R.  E..in  U.  S.  Dept.  of  Agriculture,  Office 
of  the  Secretary,  Circular  No.  102,  pp.  8  +  6  Figs.  Washington,  February,  1918. 

I.  —  Movable  pig-houses  of  suitable  construction  are'  of  great  use  if 
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they  are  adapted  to  local  conditions.  The  model  pig-houses  described  in 
the  bulletin  under  consideration  were  tested  at  the  Iowa  agricultural  ex- 
periment station.  These  pig-houses  are  practical  and  based  on  long  study 
of  pig-rearing  in  the  United  States. 

After  describing  the  requirements  for  the  site  and  the  construction  of 
pig-houses,  the  authors  give  the  advantages  and  disadvantages  of  pig- 
houses  consisting  of  single,  isolated  and  portable  sties  as  compared  with 
,  centra]  permanent  piggeries  containing  many  sties  with  or  without  movable 
partitions.  Among  the  advantages  claimed  for  single-sty  pig-houses  each 
containing  a  sow  and  her  litter,  are  : — 

i)  the  ease  with  wliich  the  house  may  be  talcen  down  and  moved 
about  to  suit  the  needs  of  the  farm  ; 

2)  the  rapid  isolation  either  for  sows  about  to  farrow,  for  protecting 
the  young,  or  for  the  growth  of  young  pigs,  and  for  selection  ; 

3)  improved  sanitary  conditions  ,  both  for  the  prevention  of  disease 
and  rotation  of  pasture  ; 

4)  simplicity  of  construction.   • 

These  pig-houses  are  more  practical  and  cheaper  for  beginners  or  breed- 
ers on  a  small  scale,  and  they  are  more  suitable  to  farming  conditions, 
being  portable.  A  limited  number  of  the  houses  can  be  warmed  with  oil- 
lamps,  and  the  risk  of  fire  is  less.  The  single-sty,  portable  pig-house  com- 
bines perfectly  with  permanent  piggeries  by  acting,  when  required,  as  a 
supplement  to  the  latter.  Amongst  the  disadvantages,  it  should  be  noted 
that  :— 

more  labour  and  time  is  required  for  tending  the  herd  as  the  houses 
are  scattered  about  ;  they  do  not  last  as  long  ;  it  is  difficult  to  heat  many 
houses  at  the  same  time  ;  the  lighting  and  ventilation  are  imperfect  ;  the 
manure  is  often  not  removed  on  account  of  the  distance  between  the  sties  ; 
the  care,  feeding  and  watering  are  more  difficult. 

A  larger  number  of  types  of  portable  pig-house  have  been  constructed 
"by  the  live-stock  and  farm  engineering  departments.     Many  of  them  only 
differ  as  regains  the  placing  of  the*doors  and  the  provision  of  hinged  walls 
to  serve  as  shelter,  ventilators  and  windows. 

The  authors  describe  the  various  types,  giving  plans  and  estimates  for 
the  6  chief  single  pig-houses  tested. 

Among  these  the  "  Iowa  Gable  Roof  House  "  was  used  successfully 
by  the  Iowa  agricultural  experiment  Station.  As  is  shown  in  fig.  I,  it  is 
of  simple  construction  ;  its  vertical  walls  can  be  lifted  up,  thus  giving  a 
greater  area  for  shelter  ;  one  of  the  sides  of  the  roof,  which  should  face  ei- 
ther to  the  east  or  south,  has  two  flaps  which  open  or  close  like  a  door,  so 
as  to  uncover  or  cover  two  glazed  windows.  The  entrance  can  be  either  in 
front  or  at  the  side.  The  frame  and  walls  are  of  wood  ;  there  is  a  floor  of 
2  in.  planks,  but  this  can  be  omitted  if  the  site  is  sufficiently  dry. 

■  The  construction  of  the  house  is  shown  in  a  design,  the  various  dimen- 
«  sions  being  given.     It  is  about  gft.  long,  7ft.  wide  and  4ft.  6  in.  high  to  the 
ridge.     In  Iowa  the  wood  and  labour  required  cost  $  8.94. 

Figure  2  shows  the  "  A  "  pig-house,  so-called  from  its  resemblance  to 
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that  letter.  The  sides  have  a  hinged  division  that  can  be  lifted  up  to  give 
shade  in  summer.  In  another  "  A  "  type  of  pig-h(^isc  one  of  the  sides  has 
a  leaf  that  can  serve  as  a  door. 


Fig.  I.  —  Iowa  gable  roof  house  (spring  and  autumn)'. 


Fig.  II.  —  "  A  "  house  with  lateral  flaps  (summer). 

The  "  A  "  pig -house  is  of  simple  construction  and  can  be  erected  very, 
quickly.     It  is  highly  favoured  by  a  large  nirmber  of  breeds.     It  is  made  in 
varying  sizes,  the  one   illustrated  b?ing  9ft.  lo.ig,  7ft.  wide  at^the  base  and 
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6ft.  6  in.  high  to  the  ridge.  The  doors  may  be  placed  so  as  best  to  suit 
local  conditions.  On  the  side  opposite  to  the  door  is  a  ventilator,  which 
may  be  opened  or  closed  according  to  the  weather.  This  type  is  made  of 
wood  and  costs  about  the  same  ( $  8.94)  as  the  Iowa  gable  roof  house.  The 
ever-increasing  cost  of  wood  has  led  to  the  construction  of  type  "  A  "  pig- 
houses  in  metal.  The  experience  obtained  under  Iowa  conditions  show 
that  the  metal  houses  are  warmer  at  noon  and  colder  at  night  than  the 
wooden  houses. 

II.  —  Portable  pig-houses  which  can  be  taken  to  pieces  are  of  great 
use  especially  in  regions  having  mild  winters  and  serve  to  shelter  the  pigs 
against  both  the  summer  sun  and  winter  damp  and  storms.  These  single 
pig-houses  can  be  moved  from  one  pasture  to  another  when  the  pigs  are 
changed  to  fresh  pasture. 

-  These  shelter-houses  form  an  important  factor  in  the  development  of 
pig  breeding,  for  the}-^  are  suitable  for  housing  the  spring  litters  and  are 
cheaper  than  larger  buildings.  The  circular  contains  instructions,  figures 
and  plans  for  building  2  ordinary  types  of  portable,  single  pig-house.  The 
type  "  A  ",  is  about  8  ft.  wide  at  the  base  and  6ft.  long  and  the  lateral 
flaps  that  forms  the  gables  are  8  it.  long. 

The  type  "  A  "  is  very  suitable  for  fattening  spring  pigs,  or  for  housing 
a  sow  and  her  litter  in  warmer  climates.  In  cold  regions  where  it  snows 
and  there  is  much  wind,  the  house  should  be  made  as  warm  as  possible  by 
covering  it  with  tarred  paper.  This  is  especially  necessary  in  the  north 
if  the  house  is  to  be  used  for  farrowing.  The  interior  heat  maybe  conserved 
by  covering  the  house  with  straw,  leaves,  etc.  In  hard  weather,  a 
couple  of  lamps  could  be  lit  and  hung  from  the  roof  of  the  house. 

RURAI,  KCONOMICS. 
8ii  -  Important  Factors  in  the  Operation  of  Irrigated  Farms  in  Utah,  U.  S.  A.— 

Brossard,  E.  B.,  ill  the  Utah  Agrkultural  Collei^c  Experiment  Station  Bulletin  No.  i6o, 

pp.  .(8,  49  Tables,  i6  Figs.  Logan,  September,  1917. 

In  order  to  promote  the  maximum  economic  agricultural  production 
of  existing  farms  and  the  agricultural  development  of  many  thousands  of 
acres  of  new  land,  the  Utah  Agricultural  College,  in  collaboration  with  the 
U.  S.  Dept.  of  Agriculture,  has  carried  out  an  inquiry  to  determine,  according 
to  the  experience  of  practical  farmers,  the  most  profitable  systems  of  farm 
management  on  irrigated  Utah  farms  and  which  can  be  applied  by  those 
wishing  to  obtain  farms  in  Utah,  and  also  to  furnish  bankers,  officers  of 
loan  associations,  and  other  capitalists  who  loan  mone3^  on  irrigated  farms 
in  Utah  useful  information  regarding  the  average  value  of  such  securities. 
The  inquiry  is  based  on  records  from  309  irrigated  Utah  farms  for  1914. 
The  records  were  taken  in  7  typical  general  farming  areas  in  7  typical  coun- 
ties of  Utah.  The  climate,  crop,  and  livestock  conditions  in  Utah  in  1914 
were  about  normal. 

The  following  facts  were  brought  out  by  this  investigation  j — • 

I.  —  Farm  Capital.  —  i)  A  greater  percentage  of  'the  capital  is  di- 
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rectly  productive  on  farms  with  large  capital  than  on  farms  with  small 
capital. 

2)  There  is  less  waste  land  in  proportion  to  the  total  farm  area  on 
the  farms  with  large  capital. 

3)  A  large  farm,  capital  is  usually  accompanied  by  a  greater  number 
of  acres  and  crop  acres.     The  proportionate  area  cropped  is  about  constant. 

4)  On  the  average,  crop  yields  are  a  trifle  better  on  farms  which  have 
a  large  capital.  This  seems  true,  however,  only  when  farm  capital  is  less 
than  $  20  000. 

5)  A  large  farm  capital  is  usually  accompanied  by  large  numbers  of 
productive  animal  units. 

6)  The  farms  with  large  capital  are  usually  the  most  intensely  stocked. 

7)  A  large  farm  capital  is  usually  accompanied  by  a  comparatively 
high  value  per  acre  of  land  and  buildings. 

8)  A  large  farm  capital  is  on  the  average  accompanied  by  a  decrease 
in  the  value  of  machinery  per  crop  acre,  and  b}^  an  increase  in  the  number 
of  crop  acres  per  $  100  worth  of  machinery. 

9)  Horse  labour  is  more  efficient  on  the  farms  with  large  capital. 

10)  When  the  same  farm  crops  are  raised  man  labour  on  crops  is 
more  efficient  on  farms  with  large  capital  than  on  farms  with  small  capital. 

11)  WTien  approximately  the  same  kind  of  livestock  is  kept,  man  la- 
bour with  livestock  is  more  efficient  on  "farms  with  large  capital  than  on 
farms  with  small  capital. 

12)  Farms  with  large  capital  have  more  capital  per  man  than  farms 
wirh  small  capital. 

13)  As  a  result  of  the  foregoing  economies,  farms  with  large  capital 
are  more  profitable  than  farms  with  small  capital,  as  shown  by  the  increase 
in  the  farmers'  labour  income. 

14)  The  total  net  income  from  the  average  of  309  irrigated  Utah  farms 
was  about  as  follows,  in  1914  : — 

5  %  interest  on  average  capital  of   S  11  886.-  ...  $      594 

Average  farmer's  labour  income $      541 

Value  of  farm  products   consumed  by  average  farm 

family $      600 

IT. 62 5  %  of  $  7482,  increase  in  value  of  average 
irrigated  farm  land  on  309  irrigated  Utah  farms, 

1914 $      870 

Total  net  income $  2  605 

15)  I/abour  income  is  less  in  proportion  to  farm  capital  on  farms 
with  large  capital  than  on  farms  with  small  capital. 

16)  lyabour  income  increases  in  the  same  ratio  as  farm  capital  until 
farm  capital  reaches  $  20  000  or  over.  Beyond  this,  as  capital  increases 
I  %,  labour  income  increases  only  about  0.33  %. 

II.  —  Size  of  farm  —  i)  There  are  more  acres  of  crops,  on  the  average 
on  the  large  farms  than  on  the  small  farms.  But,  the  proportionate  area 
cropped  is  less  on  the  large  farms  than  on  the  small  farms. 
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2)  A  larger  percentage  of  the  farm  capital  is  employed  in  directly 
productive  enterprises  on  the  large  farms  than  on  the  small  ones. 

3)  The  shelter  cost  per  unit  of  livestock  in  lower  on  the  large  farms 
than  on  the  small  farms. 

4)  Each  $  100  worth  of  machinery  is  more  efficient  on  the  large  farms 
in  that  it  cultivates  more  acres  of  the  same  kind  of  crops  and  consequently 
lessens  the  value  of  machinery  per  crop  acre. 

5)  Horse  labour  with  crops  and  livestock  is  more  efiicient  on  the 
large  farms. 

6)  Man  labour  with  crops  and  livestock  is  more  efficient  on  the  large 
farms. 

7)  As  a  result  of  the  foregoing  economies  on  the  large  farms,  they  are 
more  profitable  as  shown  by  the  greater  size  of  the  farmer's  labour  income. 
This  is  $  336  for  farms  of  from  10-39  acres  and  rises  as  the  size  of  farm 
increases  till  it  attains  $  991  for  farms  of  from,  300-500  acres 

8)  The  farmer's  labour  income  is  less  in  proportion  to  the  total  farm 
capital  on  the  large  farms  than  ori  the  small  farms. 

9)  Over  half  of  the  labour  income  from  the  average  irrigated  Utah  farm 
is  increase  in  inventory  of  farm  capital.  The  most  important  increases  in 
the  farm  inventories  are  in  livestock  and  feed.  This  seems  to  indicate 
that  Utah  farmers  realise  the  advantage  of  increasing  the  number  of  live- 
stock on  their  farms. 

III.  —  Other  important  factors.  —  i)  On  an  average  the  farms  with 
the  highest  crop  yields  per  acre  are  the  most  profitable. 

2)  When  average  crop  jnelds  are  maintained,  the  size  of  the  irrigated 
Utah  farm  influences  the  labour  income  of  the  farmer  more  than  increased 
crop  yields  per  acre. 

3)  The  number  of  livestock  and  the  net  livestock  receipts  per  produc- 
tive animal  unit  affect  directly  the  farmer's  labour  income  —  as  either  in- 
creases the  farmer's  labour  income  increases.  Both  are  important  factors 
in  the  operation  of  irrigated  Utah  farms. 

812  -  Cost  of    Harvesting  Wheat  by   Different   Methods  in  the  United  States.  — 

Yrrkes,  a.  IV  and  Church,  I^.M.  in  U.  S.  Dcpt.  of  Asric.   Bulletin  No.  62J  (Office  of 
Fann  Management),  pp.  1-24.  Washington,  D.  C,  February  13,  igi8. 

By  far  the  largest  percentage  of  the  wheat  of  the  United  States  is  to-day 
harvested  with  the  binder,  the  use  of  this  machine  being  almost  itniversal. 
The  only  wheat -growing  sections  where  the  binder  is  not  used  on  the  greater 
part  of  the  crop  are  in  the  States  of  Washington,  Oregon,  and  California 
and  parts  of  Idaho  ;  Utah,  Wyoming  and  Montana,  where  much  of  the  wheat 
is  cut  and  thrashed  with  combined  harvesters  although  even  where  these 
outfits  are  commonly  used  binders  also  are  employed  to  some  extent. 

The  cost  of  harvesting  may  be  somewhat  greater  where  the  binder  is 
used  than  where  the  work  is  done  with  headers  or  combined  harvesters. 
The  binder,  liovvever,  has  a  distinct  advantage  over  these  machines  in  that 
the  work  of  harvesting  may  be  begun  from  one  to  two  weeks  earlier  with 
the  binder  than  with  either  the  header  or  combine,  since  wheat  can  be 
cut  with  a  binder  while  in  the  early  dough  stage  and  placed  in  shocks  to 
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complete  ripening,  thus  requiring  fewer  horses  and  men  to  harvest  a  given 
acreage,  i  The  cost  of  harvesting  wheat  with  a  binder  varies  considerably 
being  influenced  by  several  factors,  i.  e.,  size  of  the  outfit  used,  yield  per  acre, 
especially  of  the  straw,  the  character  of  the  soil,  whether  soft  or  firm,  rough 
or  smooth  and  the  topography  of  the  farm,  whether  level  or  hilly,  the  working 
ability  of  the  horses  used  and  the  condition  of  the  working  parts  of  the 
machine.  The  figures  given  in  Table  I  approximate  the  average  conditions 
as  far  as  possible,  assuming  man-labour  to  be  worth  $  2  per  day  and  horse- 
labour  $  1.20  per  day. 

Tabi,k  1.  —  Average  acres  cut  by  6,7  a.nd  8  foot  binders  in  a  10  hour  day 
(235  Reports)  and  labour  cost  of  cutting  on^  acre  of  wheat  with  binders 
of  different  sizes. 


Acres  cut 


Width  of  cut  and  number  of  ]iorses 


per 
binder 


Cost  per  acre 


per 
horse 


per 
foot  of 
cutter 

bar 


total 
labour 


man 
labour 

$ 


horse 
labour 


6  foot,  3  horses 10.90  3.63 

6  foot,  4  horses j    12.10  3.03 

7  foot,  3  horses 12.50  4.17 

7  foot,  4  horse."; 15.10  |  3.78 

8  foot,  4  horses 17.00  j  4.25 


• 
1.82 

0.51 

0.18 

2.02 

0.57 

0.17 

1.79 

0.45 

0.16 

2.16 

0.45 

0.13 

2.13 

0.40 

0.12 

0.33 

0.40 
0,29 
0.32 
0.28 


Interest  and  Depreciation.  —  The  cost  for  interest  and  depreciation  on 
binders,  based  on  tabulation  of  235  Reports,  was  $  0.24,  0.16  and  0.125  per 
acre  annually,  for  the  6,7  and  8  foot  binders  respectively  with  a  life  of  the 
binders  of  15,  ii  and  10  years  and   750,  iioo  and  1500  acres  respectively. 

The  acres  cut  annually  by  a  binder  do  not  seem  to  have  a  verj'-  direct 
influence  upon  its  life  except  where  the  acreage  is  extremely  large.  There 
is  a  certain  deterioration  due  to  age  which  appears  to  limit  the  length  of  life 
in  years  whether  the  binder  does  a  fair  amount  of  work  each  season  or  not, 

Repairs.  —  Many  farmers  have  reported  the  use  of  a  binder  for  several 
years  without  a  cent  being  spent  for  repairs,  whereas  in  other  cases  repairs 
have  ranged  from  $  10  to  $  15  annually.  As  a  rule  the  most  expensive 
item  of  repairs  is  the  canvas.  If  properly  protected  when  idle,  a  binder 
canvas  should  cut  from  400  to  800  acres.  It  is  believed  that  20  per  cent, 
of  the  first  cost  for  six-foot  binders,  25  per  cent,  for  seven-foot  and  30  per 
cent,  for  eight-foot  machines  will  approximate  the  average  repairs  required 
for  these  outfits. 

The  cost  for  shelter  has  been  omitted  because  this  item  varies  so  greatly 
and  in  many  cases  is  insignificant,  since  a  great  many  binders,  particularly 
in  the  West,  have  no  shelter  whatever  except  for  the  canvasses  and  sickles, 
which  usualty  are  taken  off  and  stored  in  a  dry  place  during  the  winter. 

Auxiliary  Binder  Engines.  —  The  use  of  binder  engines  furnishing 
power  to  operate  the  mechanism,  which  is  ordinarily  driven  by  power  from 
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the  horses  through  the  medium  of  the  bull  wheel,  has  increased  considerably 
during  the  last  two  or  three  seasons  particularly  in  certain  sections  where 
wet  ground  has  made  the  operation  of  the  binder  difficult.  These  engines 
cost  about  $  150  but  their  use  is  not  confined  to  the  binder  alone,  being 
utilized  for  belt  power.  Under  these  conditions  their  estimated  average 
life  is  about  9  Yo  years.  In  some  instances  the  engines  are  used  practically 
every  day  of  the  year  for  pumping  water,  except  while  on  the  binder. 

The  owners  of  these  outfits  report  that  from  2  to  5  gallons  of  gasoline 
are  required  to  operate  the  engine  per  da3^  while  about  i  pint  of  lubricating 
oil  per  day  appears  to  be  a  fair  average.  With  gasoline  at  20  cents  per  gal- 
lon and  lubricating  oil  at  40  cents  this  w"ould  make  the  daih'  operating 
expense  about  85  cents.  Reports  from  farmers  indicate  that  an  increase 
of  from  4  to  5  acres  per  day  may  be  expected  in  the  area  covered  with  the 
binder  under  unfavourable  conditions  previously  mentioned.  The  repairs 
on  the  outfits  averaged  $  3  annually. 

Shocking.  —  The  practice  of  shocking  wheat  after  being  cut  with  a 
binder  is  almost  universal.  The  average  acres  shocked  per  day  per  man 
and  cost  per  acre  and  per  bushel  in  relation  to  yield  per  acre  are  shown  in 
Table  II. 

Table  II.  —  Acres  shocked  per  day  per  man  and  cost  per  acre  and  per  bushel 
in  relation  to  yield  per  acre  [Based  on  labour  at%2  per  day,  264  Reports). 


Yield  per  acre 

Average  yield       Acres  shocked 
per  acre             per  day  man 

.  1 

Cost 
per  acre 

Cost 

per  bushel 

Under  20  bushels  .... 

20  bushels 

21  to  to  30  bushels   .... 
31  bushels  and  over 

15 
20 

26.2 
*      37-4 

12  V2 
12 
83/4- 

7   Va 

$  0.16 
0.16  1/2 
0.23 
0.26  V2 

$   O.OI 
0.008 
0.009 
0.007 

Comparison  of  Costs  —  Old  methods  versus  new.  — •  It  is  very  interesting 
to  compare  the  costs  of  cutting  wheat  as  it  is  tisually  done  to-day,  with  the 
methods  in  use  75  years  ago,  according  to  the  Transactions  of  the  New  York 
State  Agricultural  Society  (Vol.  10, 1850).  Based  on  labour  at  $2  per  day,  the 
cost  per  acre  bj^  the  hand  method,  with  an  average  yield  of  16  bushels  per 
acre,  would  have  been  approximately  $  r.6o  75  years  ago  as  against  $1.23 
with  the  binder.  But  to-day  two  men  (ore  shocking)  with  three  or  four 
horses  will  cut,  bind  and  shock  about  eight  times  as  much  wheat  as  two  men 
cutting  wdth  a  cradle  and  binding  by  hand.  Taking  wheat  prices  and  labour 
prices  into  consideration ,  the  cost  of  harvesting  in  recent  years  has  repre- 
sented about  one  eleventh  of  the  selling  price  of  the  crop,  whereas  in  1850, 
when  hand  methods  were  used,  the  cost  of  harvesting  represented  less  than 
one  thirtieth  of  the  selling  price. 

Stacking.  —  Six  acres  per  day  for  two  men  and  one  team  appears  to  be 
a  fair  day's  work  in  stackirg  wheat  under  most  east-^rn  conditions,  whereas 
in  the  western  sections,  where  the  more  efficient  methods   are   employed, 
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8  acres  per  day  for  two  meu  and  two  horses  and  lo  acres  per  day  for  two  meii 
and  four  horses  would  appear  to  be  a  fair  average.  Based  on  these  figures 
the  cost  of  stacking  per  acre  for  man  and  horse-labour  would  be  as  shown 
in   Table  III. 

Table  III.  —  Labour  cost  per  acre  and  per  bushel  of  stacking  wheat 
with  man-laboitr  at  |  2  and  horse-labour  at  $  1.20  per  dayofio  hours. 


Operation  —  No.  of  horses 


1  man    pitching    and    i   loading 
f  I  wagon)  2 

2  men  pitching  (i  wagon)  2  .    . 
2  men  pitching  (2  wagons)   4.    . 


Acres 
covered 
per  day 


Labour  cost  per  acre 


Mau 


Horse 


Total 


Cost 

per  bushel 

(i6    bushel 

yield) 


6  $0,661/2       $0.40        §1.061/2     $0,061/2 

8  0.50  0.30  0.80  0.05 

10       I      0.40  0.48     j      0.88       j      0.05  1/2 


T.\BLE  IV.  —  Cost  of  harvesting  an  acre  of  wheat  ivith  headers  of  various  sizes 
and  different  size  crews,  with  jnan-labour  «/  $  2  and  horse-labour  at 
'$  1.20  per  day  of  10  hours. 


Daily  cost  of  operating  the  outfit 


Size  of  header  and  crew- 


Total 


Intesest, 
Man         Horse  |  depreciation 
labour      labour  j  and  repairs 
I  on  headers 


Cost  per  bushel 


Cost 
per  acre 


Based  |    Based 
on  n    '    on  30 
bushel  '  bushel         I 
yleid    I     yield 


$  25.40 


i2-foot,  with  5  men   and  10 

horses  (i) 

12  foot,  with  6  men   aud   14 

horses  (3)      

14  foot,  with  6  men  and  12 

horses  (i) »  29.75 

14-foot,  with  8  men  and  16 

horses  (6) 


10.00 


»   32.20  »  12.00 
»  12.00 


»  38.55; »  16.00 


$  12.001(2)  .$    3.40 
»  16,80  (2)   »    3.40 


$    1.06 
»    1.34 


$    0,07 


$0,045 


»  i4.4oi(5)   »    3-55  »    1.06  »    0.07      — 


»  19.20  (5)  »    3-35 


»    1.38 


»  0,046 


(i)  Crew  made  up  as  follows  :  i  driver  and  6  horses  with  header  ;  two  header  wagons  with 
2  drivers  and  4  horses  ;  i  man  loading  wagon  and  i  ^nian  on  stack. 

(2)  Based  on  annual  duty  of  300  acres  and  24  acres  per  day. 

(3)  Crew  made  up  as  follows  :  i  driver  aud  8  horses  with  header;  3  wagons  with  3  drivers 
and  6  horses ;  i  loader  and  i  man  on  stack. 

(4)  Crew  made  up  as  follows  :  i  driver  and  (>  horses  on  header  ;  3  wagons  with  3  drivers 
and  6  horses ;   i  loader  and   i  man  on  stack. 

(5)  Based  on  annual  duty  of  450  acres  and  28  acres  per  day. 

(6)  Crew  made  up  as  follows  :  i  diiver  and  8  horses  on  header  ;  4  wagons  with  .\  drivers 
and  8  horses ;  i  loader  and  2  men  at  stack.  Htj^ 


The  cost  of  stacking  is  little  if  an)^  greater  than  the  cost  of  battling  from 
shock  to  the  separator  when  thrashing.     Ha\nng  the  grain  in    stocks   ex- 
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pedites  thrabhiiig  somewhat  and  at  the  same  time  reduces  the  number  of 
men   and  horses  required. 

Headers.  —  Thousands  of  acres  of  wheat  are  harvested  annually  by 
means  of  the  header  in  the  Pacific  Coast  States  and  in  the  Middle  West.  The 
sizes  of  headers  most  commonly  used  are  12  and  14  feet.  A  six-horse  team 
is  found  most  oommonly  on  the  twelve-foot  machine,  although  eight  horses 
are  sometimes  employed  where  the  grain  is  particularly  heavy  or  where  the 
land  is  in  such  condition  as  to  ntake  a  very  heavy  draft.  On  the  fourteen- 
foot  machine  eight  horses  are  used  most  frequently.  The  approximate 
cost  of  harvesting  an  acre  of  wheat  with  twelve  and  fourteen-foot  headers, 
with  two  common-size  crews  each  is  given  in  Table  IV. 

Table  IV  shows  that  there  is  generally  a  saving  in  harvesting  with  a 
header  when  the  cost  of  shocking  and  stacking,  or  hauling  to  the  separator 
is  considered. 

Combines.  —  By  far  the  cheapest  method  of  harvesting  and  threshing 
wheat  practised  in  this  country  at  present  is  by  means  of  the  combined  har- 
vester, a  machine  that  cuts  the  heads  from  the  wheat  and  thrashes  them  at 
the  same  operation. 

The  use  of  this  outfit  has  been  limited  to  certain  sections  where  the 
grain   ripens  on  the  stalk. 

"  Combines  "  as  they  are  commonly  called  in  the  sections  where  they 
are  used,  vary  considerably  in  size  and  weight  according  to  the  type  and 
make.  The  amount  of  work  done  per  day  with  the  different  sized  outfits 
is  shown  in  Table  V. 


Table  .V.   —   Acres    cut  and  bushels  threshed  by  different  sized  combines 

in  a  10  hov«r  day  (65  reports). 


Width  of  combines  and  horses  used 

Acres  per  lo-hour  day 

Bushels 
thrashed 

per  day 

(30  bushel 

yield) 

Usual 
number 

Per 
combine 

Per 
horse 

Per  foot 
of  cut 

of  men 
in  crew 

7  feet,      8  horses 

9  feet,  10  horses 

12  feet,  22  horses     ....... 

14  feet,  24  horses    ..... 

16  feet.  28  horses 

18  feet,  30  horses 

20  feet,  30   horses 

24  feet,  36  horses 

12.4 
13.6 
19.9 
20.6 
27.0 
31.0 

34-0 
42.0 

1-55 
1.36 
0.90 
0.86 
0.96 
1.03 

1. 13 
1. 17 

1-77 
I-5I 
1.66 

1.47 
1.69 

1.72 

1.70 

1.75 

372 

408 

597 
618 
810 

930 
1020 
1260 

2 
2 

4  or   5 

5 
5 
5 

5  or   6 
5  or  6 

There  is  considerable  irregularity^  in  the  number  of  acres  cut  per  daj-  by 
the  different  sized  outfits,  due  probably  to  the  small  number  averaged 
in  most  of  the  groups. 

Depreciation,  interest  on  investment,  repairs,  and  operating  expenses 
of  these  outfits  are  shown  in  Table  VI  and  VII. 
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Table  VI.  —  Overhead  expenses  per  year,  per  day,  per  acre  and  per  bushel  ; 
average  cost  and  estimated  life  of,  and  acres  cut  annually  by  different  sized 
combines  (65  reports) . 


o 


Average  annual  overhead  expenses 
on  combines 


Total 


■^ 

feet 

» 

7 

172.49 

9 

184.04 

12 

233.36 

14 

233.31 

16 

209.05 

18 

269.37 

20 

310-05 

24 

425.00 

Interest 

Depre-  on  t,       • 

...     Repairs 
elation     investment         ^ 

i    at  6  % 


Total  per 


Day 


Acre 


Bushel 

(30 
bushel 
yield) 


Average 
cos 


Estim- 
ated 
life 

in  vears 


Average 

acres 

cut 

annually 

to  date 


106.49 
112.04 

II5.4I 
114-59 
87-95 
127.06 
146.25 
250.00 


33-00 
36.00 

50.55 
50.88 

51.90 
60.99 
70.20 

75.00 


1   $ 

$ 

$ 

$ 

$ 

33.00 

9.10 

0.734 

0.0244 

1 100 

10.3s 

36.06 

9.30 

0.684 

0.0228 

1200 

10.71 

67.40 

8.95 

0.450 

0.0150 

1685 

14.60 

67.84 

9.73 

0.472 

O.OI57 

1696 

14.80 

69.20 

6.58 

0.244 

0.0081 

1730 

19.67 

81.32 

«.35 

0.269 

0.0090 

2033 

16.00 

93.60 

7-93 

0.233 

0.0078 

2340 

16.00 

100.00 

8.92 

0.213 

0.0071 

2500 

10.00 

235 

269 

519 
494 
858 

1000 

1330 

2000 


Table  VII.  —  Labour  costs  per  day,  per  acre  and  per  bushel  for  different  sized 
combines  and  crews,  man-labour  being  considered  as  worth  $2  and  horse- 
labour  %  1.20  per  day  of  10  hours  (65  reports). 


Width  of  cut  and  crews  most 
commonly  used  with  each  outfit 


7  feet 
9  feet 
12  feet 
14  feet 
16  feet 
18  feet 
20  feet 
24  feet 


2  men,  8  horses. 
2  men,  10  horses. 

4  men,  22  horses. 

5  men,  24  horses. 
5  men,  28  horses. 
5  men,  30  horses. 

5  men,  30  horses. 

6  men,  36  horses. 


Labour  cost  per  day 


Labour  cost  per  acre 


Total 


Man 
labour 


Horse 
labour 


Total 


Total  man  and 
Man    Horse       li°«e  labour 
llabour  labour  ^°'^  P«  ^"^'^^^ 


13.60 
16.00 

34-40 
38.80 
43.60 
46.00 
46.00 
55.20 


4.00 
4.00 
8.00 
10.00 
10.00 
1 0.00 
10.00 
12.00 


9.60 
12.00 
26.40 
28.80 
33.60 
36.00 
36.00 
43.20 


1 
1. 10 

0.32 

i.iS 

0.30 

1.73 

0.40 

1.88 

0.48 

1.61 

0.37 

1.48 

0.32 

1-35 

0.29 

1.32 

0.29 

0.78 

0.88 

1-33 
1.40 

1.24 
1,16 
1.06 
1.03 


0.0365 
0.0392 
0.0576 
0.0628 
0.0538 
0.0495 
0.0451 
0.0438 


From  these  figures  it  appears  that  the  total  cost  of  cutting  and 
threshing  a  bushel  of  grain  with  a  combine  varies  from  about  5.1  cents  per 
bushel  for  the  large  outfits  to  a  fraction  under  8  cents  for  the  14-foot  size. 
Six  cents  per  bushel  is  probably  a  fair  general  average  cost  representing 
one-third  and  one-fourth  of  the  cost  in  sections  where  the  wheat  is  cut  and 
thrashed  at  two  separate  operations  with  a  consequent  increase  in  man  and 
horse-labour.  At  present  most  combines  are  still  drawn  by  horses,  although 
auxiliary  gasoline  engines  are  frequently  used  to  operate  the  mechanism,  the 
horses  merely  moving  the  outfit.  Modern  combines  are  expressly  designed 
and  built  for  the  complete  operation  of  cutting  and  thrashing  the  grain 
and  gasohne  engines  either  in  form  of  tractors  or  mounted  on  the  combines 
themselves  as  single  units. 
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813  -  A  Farm  Accounting  and  Statistics  Bureau  for  British  Columbia,  Canada.  — 

TwEDDLE,  A.  B.  (Stcitistici;m),iii  The  Agricultural  Journal  of  the  Department  of  Agriculture 
of  Victoria,  B.  C,  Vol.  2,  No.  10,  pp.  197.  Victoiki,  B.  C,  December,  1917. 

TheDepartmentof  Agriculture  of  British  Columbia,  following  the  ex- 
ample of  the  Ontario  Agricultural  College  at  Guelph,  has  instituted  a  Farm 
Accounting  Statistics  Bureau  for  the  study  of  Farm  Management,  in  consi- 
deration of  the  beneficial  results  similar  work  has  been  obtaining  in  the  Unit- 
ed States,  which  proved  to  be  useful  not  only  to  farmers  themselves  but  to 
legislators  and  colleges  as  well.  It  is  not  intended,  nor  is  it  possible  at  this 
time,  to  include  all  the  farmers  in  the  Pro\dnce,  but  a  limited  number  will 
be  asked  to  cooperate  with  the  Department  of  Agriculture.  The  necessary 
diaries  and  forms  will  be  delivered  free  of  charge  to  those  farmers  expressing 
a  willingness  to  cooperate.  In  these  diaries  the  farmers  will  be  required  to 
record  daily  operations  and  transactions  along  the  lines  shown  in  accom- 
panying forms,  which,  in  brief,  relate  to  crop  yields  and  sales,  feed  and  sup- 
pHes,  fertilizers,  live-stock  sales  and  purchases,  by-products  sales  and  re- 
ceipts, expenses  of  various  kinds,  capital  investment  and  depreciation,  etc. 
The  forms  will  be  distributed  merely  for  the  purpose  of  a  guide  to  the 
farmers  in  making  entries  in  the  diaries. 

The  work  does  not  require  the  knowledge  of  book-keeping,  the  farmers 
being  asked  to  give  the  simple  facts  in  the  diaries.  At  the  end  of  the  twelve 
months  these  diaries  will  be  collected  by  the  Department  of  Agricuitvire 
where  the  data  will  be  compiled. 

Such  work  need  not  interfere  with  regular  daily  duties  on  the  farm,  aad 
on  the  other  hand  will  provide  profitable  emp]o3'ment  for  the  members  of 
the  families  for  the  entire  year.  All  diaries  and  records  will  be  numbered 
and  so  dealt  with  throughout  that  during  compilation  no  names  will 
be  disclosed  to  the  public,  or  any  member  of  the  Government  except  the 
official  in  charge  of  the  work.  Not  under  any  circumstances  will  the  in- 
formation received  by  the  Department  of  Agriculture  be  allowed  to  be  used 
for  any  purpose  relating  to  taxation  in  any  form. 

Immediately  the  information  has  been  compiled  the  diaries  will  be  re- 
turned to  the  farmers,  along  with  a  copy  of  the  compiled  statements,  which 
may  be  used  for  their  future  reference  and  guidance. 

AGRICULTURAL  INDUSTRIES. 


814  -  The  Cream  of  Tartar  in  Plastered  Vines.  —  borntraeger,  a.:  i.  Plastered  wines  and 

the  (Italian)  Official  Method  for  Estimating  the  Cream  of  Tartar  and  the  Free  Tartaric 
Acid,  in  Le  Stazioni  sperimentali  agrarie  italiane.  Vol.  I,,  Pt.  11-12,  pp.  576-590,  Biblio- 
graphy of  23  Publications.  Modena,  1917.  —  II.  On  the  Yield  in  Tartrate  of  Wines 
Plastered  during  Winter,  Ibid.,  pp.  610-612,  Bibliography  of  19  Publications. 

I.  —  After  having  given  an  historical  review  of  the  question,  quoting  the 
chief  work  done  on  the  subject  since  Pasteur,  the  author  describes  his  own 
experiments  on  ])lastered  wints.  Hs  has  fourd  that  the  actual  yield  in 
cream  of  tartar  during  the  winter  did  not  agree  with  the  yield  calculated 
by  deducting  the  resuH  obtained  in  the  following  spring  (March,  1917)  from 
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the  result  of  the  estimation  of  the  bitartrate  obtained  by  the  alcohol-ether 
method  carried  out  in  autumn  (November,  1916).  The  actual  yield  found 
was  higher  than  that  calculated  by  difference. 

II. — Wines  made  from  well  ripened,  white  Vesuvius  Catalanesca  grapes 
and  plastered  on  pressing  gave  a  liigher  yield  of  cream  of  tartar  (1.25 
1.50,  2.10  times)  than  that  given  by  control  wines  made  at  the  same  time 
with  similar  grapes,  but  not  plastered.  For  the  1913  wines  the  results 
were  :  ■ — -natural,  i.oo  % ;  plastered,  1.26  %  ;  another  wine  plastered  more 
than  the  previous  one,  1.53  %  ;  and  for  the  1916  wines  :  —  natural,  0.77  %  ; 
plastered,  1.63  %. 

815  -  The  Balance  of  Some  Constituents  of  the  Sugar  Beet  During  the  Manufacture  of 

Sugar. — ■  Saill.-vrd,  EanLEjin  Comptes  rendiis  dcs   Seances   de  V Academic  des  Sciences, 
Vol.   CLXVI,  No.  17,  pp.  697-699.  Paris,  April  29,  1918. 

On  account  of  the  increased  price  of  certain  constituents  of  the  sugar 
beet,  especially  potassium  and  nitrogen,  the  author  thought  it  might 
prove  useful  to  study  these  constituents  during  the  process  of  sugar-making. 
He  gives  the  results  of  his  investigations  as  the  averages  of  numerous 
analyses  made  during  about  15  years,  and  draw-s  from  them  the  following 
conclusions. 

Nitrogen.  • —  The  nitrogen   from  the  diftusion  pulp  and  carbonated 
cake  may  be  recovered,  but  that  which  is  given  ofi  as  amnaonia  during  the 
heating  of  the  juice,  syrup  and  cooked  mass,  which  are  alkaline,  is  lostin_ 
the  condensation  waters  or  the  condenser  ;  this  represents  about  17  %  of 
the  total  nitrogen. 

At  the  present  time  almost  all  the  molasses  from  sugar  factories  are 
used  for  the  manufacture  of  alcohol  and  brines  (the  remainder  is  vised  for 
molasses  feeds).  The  nitrogen  they  contain,  representing  about  30  %  of 
that  of  the  beet,  is  lost  during  the  burning  of  the  residue. 

About  50  %  of  the  total  nitrogen  of  the  beet  is,  therefore,  lost.  This 
loss  is  equivalent  to  2.2  lb.  of  nitrogen  per  metric  ton  of  roots,  or  about 
£  2.10  per  acre. 

Potassium  and  sodium.  ■ —  These  are  contained  almost  entirely  in 
the  molasses  and  brine.  Nevertheless  some  loss  occurs  during  the  burning 
of  the  residue. 

Phosphoric  acid.  —  This  remains  chiefly  in  the  carbonated 
cake. 

It  is  seen  that  as  the  beet  is  converted  into  molasses,  then  into  resi- 
due and  brine,  the  quantity  of  nitrogen  per  100  of  potassium  decreases. 
For  100  parts  of  potassium,  the  beet  contains  about  75  of  nitrogen ;  molasses 
32,  distillation  residue  a  little  less  than  32. 

It  was  once  proposed  to  absorb  the  ammonia  given  off  by  the  heated 
juices  with  sulphuric  acid  ;  at  the  present  price  of  nitrogen  (4s.  gd.  as  com- 
pared to  11  Yo  d.  to  IS.  1  Yvd.  before  the  war)  this  proposal  would  be  more 
valuable.  The  loss  of  nitrogen  during  the  burning  of  the  residue  deserves 
attention  for  the  same  reason. 
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8i6  -  Estimation  of  the  Water  Content  of  Products  of  tlie  Sugar  Industry  by  the  Distil- 
lation Method. — IfiNDEN,  T.  VON  DER,  KA.UFFMAN,  M.,  and  I^EISTRA,  F.  { Pr<3ef Station 
voor  de  Java-Saikerindustrie),  in  ^rc/jje/ yoor  de  Suikerindustrie  in  Nederlandsch-Indii, 
No.  22,  pp.  951-962  +  6  Tables  -f-  i  Fig.  Soerabaja,  May,  1917. 

Apart  from  JossE's  well-known  method  for  determining  the  water 
content,  and  consequently  also  that  in  dry  matter ,^in  agricultural  commer- 
cial products,  there  is  another,  less  exact  but  more  rapid,  which  has  been 
applied  in  the  analysis  of  matters  differing  widely  one  from  the  other.  This 
method  consists  in  the  distillation  of  the  matter  to  be  analysed  in  the  pre- 
sence of  a  liquid  insoluble  in  water,  such  as  benzene,  toluene,  xylene,  amyl 
acetate,  paraffin,  etc.  The  steam,  carried  over  with  the  other  vapours  is 
condensed  in  a  eudiometer, 'thus  allowing  the  water  content  of  the  product 
analysed  to  be  determined  immediately.  Gogela  applied  this  method  to 
the  analysis  of  products  of  the  sugar  industr^^  in  1915  [Centralhlatt  fur  die 
Zuckerindustrie,  p.  228,  1915). 

The  work  on  this  subject  is  first  re\newed,  including  that  of  Hoff- 
man, the  first  to  apply  the  method  ;  Gray,  who  applied  it  to  the  analysis 
of  biitter  and  other  foodstuffs,  using  as  insoluble  liquid,  acetate,  valerian- 
ate or  amyl  butyrate  ;  Marcusson  (fat,  mineral  oils,  soap  and  resins)  ; 
Thorner  (butter,  margarine,  meat,  milk,  vegetables,  bread,  flour)  ;  GrafE 
and  SCHWALBE,  Mai  and  RheinbERGER  who  used  paraffin  for  fibrous 
matter  and  cheeses  ;  Fabris,  with  essence  of  turpentine,  for  honey ; 
Gadti^er,  with  benzene,  for  cheese,  white  of  egg,  etc.;  MiCHEi^,  who 
made  a  close  study  of  the  method  and  found  that  the  best  results  were 
obtained  with  a  mixture  of  toluene  and  xylene  as  an  insoluble  liquid. 

The  authors  studied  at  the  Experiment  Station  of  Java  the  applica- 
tion of  this  method  to  the  products  of  the  sugar  industry  and  compared 
their  results  with  those  obtained  by  Josse's  method.  They  concluded 
that  :  — 

i)  With  benzene  distillation  is  too  slow,  and  necessitates  the  use  of 
too  large  a  quantity  of  distilled  liquid,  which  remains  cloudy;  this  justifies 
the  opinion  of  Michel  who  recommended  the  use  of  an  insoluble  liquid 
lighter  than  water  and  with  a  higher  boiling  point. 

2)  Paraffin  can  hadly  be  recommended  because  it  causes  reactions 
and  then  shows  too  high  a  water  content. 

3)  Toluene  gives  good  results,  though  it  is  still  necessary  to  collect 
excessive  quantities  of  the  distilled  liquid. 

4)  Xylene  is  the  best  liquid ;  it  allows  an  easy  and  rapid  distillation, 
and  relatively  small  quantities  may  be  used,  According  to  the  author,  the 
mixture  of  xylene  and  toluene  advised  by  MiCHEL  is  not  appreciably 
superior  to  X3dene  used  alone. 

Various  analyses  of  molasses  made  with  the  use  of  xylene  gave  results 
agreeing  with  those  of  other  methods  so  long  as  certain  precautions  were 
taken  and  corrections  made  :  —  i)  Readings  from  the  eudiometer  a  quarter 
of  an  hour  and  an  hour  after  distillation  (the  average  value  between  the 
two  readings  always  corresponds  best  to  that  obtained  by  other  methods)  ; 
2)  correction  of  errors  caused  by  the  meniscus  of  the  eudiometer. 
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The  authors  do  not  consider  it  advisable  to  adopt  this  method  generally 
for  the  analysis  of  products  of  the  sugar  industry',  but  it  gives  practical  results 
of  sufficient  e:;?actitude  to  be  applied  now  and  again,  on  account  of  its  rap- 
idity, in  laboratories  where  numerous  determinations  of  water  content 
have  to  be  made. 

817  -  Bacterial  Deterioration  of  Bread  in  Rome.  —  perotti,  r.  and    Comanducci,  j. 

in  At-ti  della  Rcale  Accademia  dei  Lined,  3th.  Series,  Rendiconti,  Classe  di  Scienze  Fisiche, 
Matematiche  e  Naturali,  Vol.  XXVII,  Pt.  7,  pp.  258-261.  Rome,  April  7,  1918. 

Inthe  spring  of  1917  a  ropiness  was  observed  in  the  bread  of  some  baker- 
ies in  Rome  w-hich  was  attributed  b}^  the  authors  to  a  form  resembling  Ba- 
cillus fnesentericus  vulgatus  Fliigge,  perhaps  identical  with  Vogel's  Bacterium 
mesentericum ,  and  differing  slighth^  from  Fuhrmann's  Bacterium  panis. 
The  chief  condition  under  which  this  deterioration  occurs  is  the  chemical 
composition  of  the  flour.  The  agent,  at  least  in  the  case  studied  by  the 
author,  is  infected  yeast.  To  avoid  the  injury  it  is  necessary  to  disinfect 
the  vessels  and  the  rooms  in  which  infection  has  occurred,  use  controlled, 
well-prepared  yeast,  and  keep  the  bread  at  a  rather  low  temperature.. 

With  reference  to  another  deterioration  of  bread  caused  by  Oospora  va- 
riabilis and  studied  by  one  of  them  (i),  the  authors  note  that  the  organ- 
ism survives  baking  much  more  frequently  than  had  been  supposed,  and 
that  this  must  be  borne  in  mind,  not  only  to  obtain  good  bread,  but  also  to 
prevent  the  spread  of  organisms  of  infectious  diseases. 

818  -  The  Agen  Plums  and  Prunes.  —  Carles,  p.,  in  Comptes  rendus  des  Seances  de  r  Academie 
d' Agriculture  de  France,  Vol.  IV,  No.  13,  pp.  429-432.     Paris,  April  10,  1918. 

The  author  (fellow  of  the  Faculty-  of  Medicine  and  Pharmacy  of  Bor- 
deaux) summarises  a  pamphlet  published  by  him  under  the  title  of  "  The 
Agen  Plum  and  Primes  " .  In  the  preparation  of  the  Agen  prune  there  are 
four  chief  points  for  the  biologist  to  consider  :—  i)  the  destruction  of  the 
relative  tartness  of  the  ripe  fruit  ;  2)  its  desiccation;  3)  elimination  of  moulds; 
4)  constant  preservation  of  its  normal  water  content. 

isi.  Phase.  —  The  action  is  exclusively  chemical  or,  more  correctly,  hio- 
logical.  The  agent  is  an  oxydase  which,  when  helped  by  gentle  heat  and  a 
moisture-saturated  environment,  quickly  destroys  the  tannic  matter 
ferrous  salts,  etc.,  and  changes  the  fruit  juice  into  a  very  dehcately 
flavoured  and  sweet  juice. 

2nd.  Phase.  —  This  is  purely  physical  and  consists  of  the  transformation 
of  the  juice  into  a  true  syrup  by  the  elimination  of  its  excessive  water.  To 
do  this  the  temperature  is  gradually  and  regularly  raised  while  a  drying 
air  current  is  set  in  motion.  The  process  must  be  stopped  at  the  moment 
when  the  remaining  sugar  transforms  this  intracellular  juice  into  an 
ordinary  preserving  agent,  an  auto -anti  septic.  The  prune  is  ready  when 
the   natural  moisture  is  thus  reduced  to  30  %. 

;^rd.  Phase.  —  These  are  various  methods  of  eliminating  moulds  and 
the  author  discusses  their  scientific  side. 


(i)  See  R.  Sept.,  1917,  No.  852.     (Ed.) 
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^th.  Phase.  —  Dryness  must  be  avoided.  When,  to  eliminate  the  dan- 
ger from  moulds,  the  30  %  moisture  content  is  by  chance  allowed  to  fall 
too  low  the  sugar  of  the  normal  syrup  crystallises  on  the  surface.  The 
fruit  turns  first  grey,  then  white,  like  figs,  and  loses  its  plasticity,  delicate 
flavour  and  50  %  of  its  commercial  value.  If  the  sterilised  prune  with  its 
normal  water  content  is  placed  where  the  water  cannot  evaporate,  it  will 
keep  its  qualities  indefinitely.  It  is  yet  better  to  pass  a  well-adjusted  sup- 
ply of  hot  steam  into  a  store  where  evaporation  is  very  slow  ;  by  this  means 
the  moisture  equilibrium  is  re-established  and  the  prune  assumes  the  black 
colour  characteristic  of  its  normal  water  content. 

Producers,  buyers  and  exporters  should  give  greater  attention  to  select- 
ing varieties  instead  of  sacrificing  all  else  for  the  weight  of  the  fruit.  Weight 
is  far  from  beiag  a  definite  proof  of  the  excellent  quality  of  certain  plums 
with  small,  light  yellow  stones  and  greenish-yellow  flesh  of  average  volume. 
The  smell  of  thes  e  varieties  is  so  pervasive,  5^et  so  delicate,  that  when 
the  fruit  is  eaten  the  smell  spreads  all  around. 

«i9  -  The  Pasteurization  of  Sour,  Farm-skimmed  Cream  for  Butter  making.— hunziker, 

O.  F.,  Spitzer,  Mills,  H.  C.  and  Switzer,  H.  B.,  in  Purdue  University,  Agricultural 
Experiment  Station,  Bulletin  No.  208,  Vol.  XX,  pp.  76,  54  Tables.  I/afayette,  Ind., 
September,  1917. 

The  purpose  of  the  experiments  recorded  in  this  bulletin  was  :  — 
i)  To  determine  the  effect  of  pasteurization  of  sour,  farm  separator 
cream  on  the  flavour,  keeping  quality  and  market  value  of  butter. 

2)  To  study  the  effect  of  different  processes  of  pasteurization  on  the 
bacterial  count  of  cream  and  butter  and  on  the  flavour  and  keeping  quahty 
of  butter. 

3)  To  study  the  effect  of  pasteurization  on  the  chemical  properties 
of  fresh  and  stored  butter. 

4.  To  determine  the  causes  undertaking  the  changes  of  the  flavour 
of  raw  and  pasteurized  cream  butter  in  storage. 

The  results  are  summarized  as  follows  :  — 

Fresh  butter  made  from  sour  cream  pasteurized  at  145°  F.  and  held  for 
20  minutes,  scored  2.9  points  higher  than  fresh  butter  made  from  raw  sour 
cream.  Fresh  butter  made  from  sour  cream  pasteurized  at  165°  F.  flash  and 
at  1850  F.  flash  respectively,  sc<  red  practically  the  same  as  fresh  butter 
made  from  raw  sour  cream. 

After  30  days  cold  storage,  the  butter  made  from  sour  cream  pasteuriz- 
ed at  1450  F.  holding,  and  1650  F.  and  1850  F.  flash  process,  scored  3.9 
points,  2.0  points  and  2.4  points  higher,  respectively,  than  the  butter  made 
from  raw  sour  cream. 

After  90  days  storage,  the  pasteurized  cream  butter  scored  4.5  points, 
2.9  points  and  3.2  points,  respectively,  higher  than  butter  made'^from  raw 
cream. 

On  the  basis  of  a  difference  of  two  cents  between  extras  and  firsts,  and 
two  cents  between  firsts  and  seconds,  and  assuming  that  extras  are  worth 
30  cents,  the  holding  process  butter  would  sell  at  1.6  cents.  1.7  cents,  1.7 
cents  and  2.0  cents  higher  when  fresh  and  when  30,60  and  90  da3'S  old,  res- 
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pectively,  than  the  raw  cream  butter.  On  the  same  basis,  butter  from  the 
flash  process  at  1850F.  would  sell  at  0.2  cent ,  0.9  cent,  i.i  cents  and  1.3 
cents  higher  when  fresh  and  when  30,  60  and  go  days  old,  respectively, 
than  raw  cream  butter. 

The  holding  process  at  145°  F.  for  20  minutes  proved  more  effcient  in 
its  germ  killing  effect  than  either  of  the  two  flash  processes,  averaging  a 
germ  killing  efficiency  of  over  99.9  per  cent.  The  flash  process  at  1850F. 
showed  a  slightly  lower  germ  killing  efficiency  than  the  holding  process,  and 
the  1650F.  flash  process  had  a  germ  killing  efiiciency  of  not  more  than  90 
per  cent.  The  minimum  temperature  and  time  at  which  the  holding  pro- 
cess insures  maximum  germ  killing  efiiciency  and  keeping  quality  is  145° 
F.  for  20  minutes.  Nothing  is  gained  by  longer  exposure  to  145'^F.  ;  in 
fact,  excessive  exposure  is  undesirable,  because  it  tends  to  give  the  butter 
a  mealy  body. 

The  butter  made  from  cream  pasteurized  at  185°  F.  flash  showed  the 
best  keeping  quality.  This  is  probably  due  to  its  power,  not  only  to  destroy 
germs;  but  also  to  inhibit  the  action  of  enzymes. 

The  1850  F.  flash  process  proved  unsuitable  for  pasteurization  of  sour 
cream,  causing  the  butter  to  have  a  distinctly  oily  flavor.  This  appears  to 
be  due  to  the  combined  action  of  high  heat  and  high  acid.  In  the  case  of 
sweet  cream  or  sour  cream  in  which  the  acid  has  been  properly  reduced  by 
neutralization  before  pasteurization  this  oily  flavor  is  muchless  pronounced. 

The  germ  killing  efiiciency  of  pasteurization  in  summer  is  greater  and 
the  keeping  quality  of  such  butter  is  better  than  that  of  winter  cream  and 
butter  showing  that  winter  cream  contains  more  resistant  and  undesirable 
ferments  than  summer  cream. 

The  quality  and  sweetness  of  cream  affect  both  raw  and  pasteurized 
cream  butter,  but  pasteurization  is  capable  of  producing  marked  improve- 
ment in  the  quality  of  butter  even  from  inferior  cream. 

In  order  to  reap  the  full  benefit  of  pasteurization,  cream  and  butter 
must  be  guarded  against  re-contamination  after  pasteurization.  An  vmclean 
vat  may  reduce  the  efficiency  of  pasteurization  50  per  cent.  Pure  air,  sani- 
tary condition  of  sewers,  freedom  of  the  factory  from  flies,  cleanliness  of 
vats,  pipes,  conduits,  coolers  and  churns,  purity  of  starter  and  wash  water, 
and  the  sanitary  condition  of  the  packing  equipment  are  all  essential  in 
safeguarding  the  benefits  of  pasteurization. 

When  cream  is  put  in  proper  condition  for  pasteurization,  and  other 
conditions  are  as  they  should  be,  there  is  no  danger  of  excessive  loss  of  fat 
in  the  buttermilk  from  pasteurized  cream.  Pasteurization  of  mixed  sweet 
and  sour  cream  without  giving  the  acid  in  the  sour  cream  time  to  act  norm- 
all}''  on  the  cturd  in  the  sweet  cream,  pasteurization  of  excessively  thin 
sour  cream,  the  churning  at  too  high  temperatures  or  not  holding  the  cream 
long  enough  at  the  churning  temperature,  and  the  overcrowding  of  the  churn, 
are  bound  to  reduce  the  exhaustiveness  of  the  churning  and  to  cause  heavy 
loss  of  fat  in  the  buttermilk. 

Pasteurization  does  not  materially  effect  the  chemical  composition  of 
butter.     It  has  a  tendency'',  however,  to  lower  slightly  the  per  cent  moisture 
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curd  and  acid  in  butter.  During  storage,  the  per  cent,  lactose  in  butter  de- 
creases and  the  acidity  increases.  These  changes  are  greater  in  raw  cream 
butter  than  in  pasteurized  cream  butter.  The  increase  in  aciditj?-  is  not 
proportionate  to  the  decrease  in  lactose.  The  fat  constants  in  butter  in 
storage  undergo  but  very  slight  changes.  These  changes  are  greater  in 
raw  cream  butter  than  in  pasteurized  cream  butter,  but  they  are  too  far 
within  the  limits  of  experimental  error  to  permit  of  serious  comparison. 
The  fat  constants  in  butter  fat  held  at  room  temperature  for  11  months 
showed  sHghtly  greater  changes,  but  even  these  changes  were  in  no  way  com- 
mensurate with  the  intense  deterioration  of  the  flavour  of  the  fat.  These 
results  suggest  the  probability  that  some  of  the  flavour  defects  in  storage 
butter  may  be  due,  at  least  in  part,  to  hydrolysis  or  oxidation  of  some  of 
the  fats  and  that  very  slight  changes  in  the  fat  constants  may  create  most 
intense  depreciation  in  the  flavour  of  butter  fat  and  butter. 

All  butter  held  in  cold  storage  showed  an  increase  of  cleavage  products 
of  the  proteins  as  determined  by  proteins  not  precipitated  by  bromine, 
copper  sulphate,  phosphotungstic  and  tannic  acid.  This  increase  in  pro- 
tein decomposition  was  much  more  rapid  after  butter  had  been  trans- 
ferred from  cold  storage  to  room  temperature.  The  protein  decomposition 
was  greatest  in  the  raw  cream  butter  and  least  in  the  butter  made  from  cream 
pasteurized  at  1850F.  flash  process,  showing  that  this  process  proved  most 
eflicient  in  retarding  protein  hydrolysis,  probably  due  to  its  power  to  des- 
troy the  activity  of  enzymes  contained  in  cream.  Protein  hydrolysis  in 
butter  may  be  brought  about  by  such  agents  as  ferments,  both  micro- 
organisms and  enzymes,  acids,  salts  and  metals  through  catalytic  action. 
Cream  of  poor  quality  and  old  cream  furnish  favourable  conditions  for 
rapid  protein  hydrolysis  in  butter.  Protein  hydrolysis  plays  a  prominent 
part  in  the  deterioration  of  butter  in  storage.  It  can  be  minimized  by  improv- 
ing the  quality  of  the  cream,  proper  pasteurization,  reduction  of  acidity, 
discarding  of  rusty  cans,  protection  of  cream  and  butter  against  contamina- 
tion with  metals  and  metallic  salts,  sanitary  equipment,  thorough  washing 
of  the  butter,  proper  treatment  of  liners  and  wrappers,  cleanhness  of  pack- 
ing and  printing  equipment  and  guarding  butter  against  exposure  to  high 
temperatures  in  storage  and  in  transit. 

820  -  A  Substitute  for  Rennet  Extracted  from  the  Berries  of  Solanum  eleagnifO' 

Hum,  —  See  No.  745  of  this  Review. 
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DISEASES  DUE  TO  FUNGI. 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

821  -  Sooty  Moulds  of  Southern  France.  —  arnaud,  g.,  in  the  Buiieim  dc  la  SocUte  de 

Palhologie  vej^efale  de  France,  Vol.  IV,  Part    2,  p.   95.  Paris,   1917. 

The  author  gives  the  results  of  his  observ^ations  on  sooty  moulds  collect- 
ed by  M.  IVIAZADE  at  Mougins  (Alpes  Maritimes),  etc.,  in  March,  1915. 

On  branches  of  olive  attacked  by  Lecanium  oleae  were  perithecia  of 
Capnodium  meridionale,  already  reported  on  various  plants. 

Branches  of  fig  heavily  attacked  by  Ceroplastes  rusci  were  covered 
with  numerous  perithecia  of  Ceratocarpia  Cadorum  ;  the  same  fimgus  was 
also  verj^  abundant  on  the  branches  and  less  commonly  on  the  leaves  of  the 
orange  tree.  The  latter  plant  was  chiefly  attacked  by  Lecanium  hesperi- 
dum  with  a  few  Pulvinaria  camellicola.  Up  to  the  present  the  fungus  had 
never  been  reported  on  the  leaves. 

The  perithecia  of  the  two  species  in  question  were  often  accompanied  by 
the  p3^cnidia  and  elongated  spermagonia  found  in  the  majority  of  the  sooty 
moulds. 

This  information  shows  that  the  sooty  mould  fungi  are  not  in  close  re- 
lation with  any  particular  species  of  plant   or  honeydew-producing  insect. 

822  -  Simple  Solutions  of  Copper  Sulphate    against  Vine    Mildew.  —  campredon 

d'Ai,baretto,    E.,   in    Annali    dclla    R.  Accademia    d'A'^ricollura    di    Torino,    Vol.    Xly 
(1917),  pp.  13-19.  Turin,  1918. 

At  Ponzano  Monferrato  (province  of  Alexandria)  the  author  carried 
out  spraying  experiments  to  compare  the  action  and  efficiency  of  Bordeaux 
mixture  containing  i  %  copper  sulphate  and  i  %  lime  with  those  of  a 
simple  solution  of  copper  sulphate  containing  250  gm.  of  sulphate  per 
hectoHtre  of  water  and  made  adhesive  by  the  addition  of  500  gm.  of  dex- 
trin previously  dissolved  in  hot  water.  The  results  showed  that  simple 
2.5  "/qq  solutions  of  copper  sulphate  are  more  efficient  and  act  more  rapidly 
than  those  of  Bordeaux  mixture.  Nevertheless,  even  when  dextrin  is 
added  to  these  simple  solutions  to  make  them  more  adhesive  and  to 
increase  the  duration  of  their  action;  this  action  decreases  rapidly  and  a 
few  days  after  spraying  the  vines  have  as  low  a  resistance  to  adverse  con- 
ditions and  attacks  of  mildew  as  those  treated  with  ordinary  Bordeaux 
mixture. 
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Simple  2  "/oo  solutions  can,  therefore,  be  used  as  a  rapid  cure,  but 
Bordeaux  mixtures  containing  i  %  copper  sulphate  and  i  %  lime  have 
a  more  lasting  and  more  certain  preventative  action. 

From  these  results  the  author  deducts  the  following  practical  rules :— ' 
Simple  solutions  are  not  to  be  recommended  in  the  ordinary  control 
of  mildew  because  of  the  short  duration  of  their  action,  which  though 
very  effective  immediately  after  spraying,  weakens  rapidly  and  disappears 
in  a  few  days,  leaving  the  vines  unprotected.  They  should  only  be  used 
in  exceptional  cases,  especially  for  treating  large  vine-growing  areas  when 
mildew  appears  suddenly  and  labour  is  lacking,  as  they  rapidly  check  the 
attack.  Once  infection  has  been  stopped  by  easy  and  economical  spraying 
with  a  simple  solution  there  is  ample  time  to  spray  again  with  Bordeaux 
mixture,  the  application  of  which  is  slower  and  more  expensive,  the  cura- 
tive action  slower,  but  more  lasting  and  capable  of  protecting  the  vine 
against  subsequent  attacks  of  the  disease. 

823  -  Patents  for  the  Control  of  Diseases  and  Pasts,  of  Plants.  —  See.  No.  Sog  of 

Ih's  Re,viiw. 

824  —  Diseases  and  Pests  of  Sorghum  in  Kansas,  U.  S.  A.  —  See  No.  760  of  this  diseases 
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825  -  Diseases  of  Parsnips  in  England.— cotton,  a.  D.,in  Royal  Botnn-ic  Gardens,  Keiv, 
Biilhiin  of  MiscelUincons  In/ or  mat  ion,  No.  i,  pp.  8-21  -|-  2  Figs  +  2  Plates.  I^ondon,  1918. 

The  attention  of  the  Board  of  Agriculture  and  Fisheries  was  recently 
drawn  to  a  disease  of  the  roots  of  parsnips  (Pastinaca  sativa  =  Peuceda- 
nuni  sativum)  well  known  to  English  farmers  as  "  parsnip  canker  ",  or 
"  parsnip  rust  ".  This  disease  does  not  appear  to  have  been  studied  hitherto. 

The  very  .serious  loss  in  roots,  especially  in  Worcestershire,  and  also 
in  Gloucestershire  and  Somersetshire,  lead  to  a  careful  investigation.  Two 
visits  were  paid  to  the  district  most  affected  (that  of  Evesham,  Worces- 
tershire). Besides  field  observations,  experiments  were  made  at  Kew 
with  diseased  roots  and  infected  soil  from  Evesham  and  Somersetshire. 
At  the  same  time  certain  secondary  diseases  of  the  parsnip  were  noted, 
three  of  which  are  new  for  Great  Britain,  and  one  of  which  appears  cap- 
able of  causing  serious  damage. 

Parsnip  canker,  i.  e.,  the  decay  of  the  upper  part  of  the  roots  during 
late  summer  and  autumn,  is  caused  by  a  physiological  phenomenon  which 
cracks  the  outer  skin,  and  not  by  invasion  by  a  parasitic  fungus.  The 
cracks  occur  during  growth,  especially  when  heavy  rain  follows  a  period  of 
drought ;  the  parts  attacked  are  the  periderm  and  the  outer  layers  of  the 
cortex.  The  cracks,  mainly  horizontal  round  the  upper  part  of  the  root 
but  also  vertical,  are  from  ^  to  2  inches  long,  and  expose  the  cortex.  The 
resulting  canker  or  decay  is  caused  by  the  inability  of  the  root  to  form  a 
layer  of  wound  cork.  Although  the  outer  cortical  cells  exposed  to  the  air 
suberise  and  there  are  but  few  cell  divisions,  no  definite  phellogen  is  formed 
and  the  cracks  are  not  protected  as  in  the  case  of  other  fleshy  roots. 
The  protection  is  insufficient  to  keep  out  micro-organisms,  which  probably 
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enter  by  the  inter-celliilar  spaces  and  cracks  caused  by  drying  and  destroy 
the  tissues  of  the  root  more  or  less  rapidly.  Although  canker  is  more  serious 
in  some  districts  than  others,  it  seems  to  occiir  everywhere  as  a  residt  of 
the  cracking  of  the  root-skin.  No  specific  microrganism  has  been  isolated 
in  connection  with  this  decay. 

With  respect  to  the  conditions  causing  the  formation  of  cracks,  in- 
vestigations show  that  while  these  cracks  are  due  to  an  unequal  rate  of 
growth  of  the  tissues  —  the  inner  tissues  growing  more  rapidly  than  the 
outer  ones  —  and  are  largely  influenced  by  weather  conditions,  their 
formation  may  be  favoured  by  certain  methods  of  culture,  chiefly  over- 
manuring,  neglect  of  liming  and  early  sowing,  which  causes  premature 
ripening.  The  variety  of  parsnip  grown  may  also  be  responsible  for  the 
appearance  of  the  disease,  a  high  quality  parsnip  with  bulky  top,  abundant 
flesh,  and  small  core  being  very  largeh^  grown  in  the  worst  infected 
areas. 

As  preventative  treatment  it  is  advisable :  —  i)  to  avoid  growing  par- 
snips in  too  rich  a  soil,  2)  to- sow  late,  3)  not  to  neglect  liming,  4)  to  apply 
potash  and  salt  to  the  soil  to  retard  ripening,  5)  to  adopt  a  suitable  rotation, 
never  growing  parsnips  two  or  three  consecutive  years  on  the  same  land. 

Besides  canker,  parsnips  are  attacked  by  the  following  diseases:  — 
i)  Erysiphe  Polygoni  D.  C,  a  fungus  occuring  in  large  numbers  in 
market  gardens  round  Bvesham  and  Wisbech,  and  elsewhere  ;  the  attack 
is  not  sufficiently  severe  to  call  for  special  treatment. 

2)  Phyllachora  Pastinacae  Rostr.  ;  a  species  new  to  Britain ;  the 
conidial  form  [Cylindrosporium  Pastinacae  Lind.)  attacked  very  severely 
the  foliage  of  a  certain  number  of  parsnips  in  a  market  garden  at  Mickleton 
(Glos.).  Although  neither  the  ascigerous  nor  conidial  stage  of  Phyll. 
Pastinacae  had  been  previously  reported  in  the  country,  there  is  little 
doubt  that  it  occiirs  frequently  but  has  been  overlooked.  It  is  also  probable 
that  Phyll.  Pastinacae  is  synonymous  with  Phyll.  Heraclei,  a  fungus  not 
uncommon  in  Bngland  on  cow  parsnip,  Heracleum  Sphondylium.  There 
is  no  doubt  that  the  parasite  passed  from  the  wild  to  the  cultivated  plant. 

3)  Ramularia  Pastinacae  Bubak,  new  to  Great  Britain,  found  on 
parsnip  leaves  generally  in  Worcestershire,  but  also  in  Gloucestershire 
and  Cambridgeshire.  It  is  probably  spread  wideh^  over  England,  but 
has  been  overlooked.  In  crowded  gardens  and  allotments  the  fungus 
weakened  the  plants  considerably,  but  in  the  open  fields  the  damage  was 
insignificant.  '  * 

4)  Cercosporella  Pastinacae  Karst.,  new  to  Great  Britain ;  found 
on  parsnip  leaves  closely  associated  with  Ramularia  Pastinacae,  but  much 
less  common  than  this  fungus. 

5)  Plasmopara  nivea  Schroet.,  a  species  observed  in  large  numbers 
on  parsnip  leaves  near  Wisbech  at  the  end  of  September,  191 7.  In  Oc- 
tober it  was  found  on  material  from  Ashford  and  Haslemere,  and  later 
signs  of  its  presence  were  noted  in  several  other  localities.  In  a  garden 
near  Wisbech  where  parsnips  were  grown  between  trees  a  considerable 
amount  of  the  foliage  was  destroyed  by  this  fungus. 
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826  -  The  Control  of  a  Disease  of  the  Japanese  Medlar  caused   by  Fusicladium 

pirinum  var.  Erioboiryae    (i)    —  Savastano,  I,.,  in  the  R.  Stazione  di  Agru- 

micoltura  e  Frutticoltura,  Acireale,  Bollettino'i^o.  33,  pp.  2.  Acireale,  1918. 

In  1917-18,  the  experiments  with  lime-sulphur    mixture,    begun  in 

1916  to  attempt  to  control  the  disease  (called  "  brusone  '*   by  the  author) 

were  conti^iued. 

Summer  sprayings  were  tried,  with  the  object  of  controlUug  the  di- 
sease in  the  branches,  as  well  as  2  winter  sprayings  for  the  purpose  of  pro- 
tecting the  medlars  from  the  parasite. 

As  the  result  of  these  experiments,  the  following  method  is  ad\4sed 
for  the  treatment  oi  the  disease  : — 

i)  Summer  spraying :  in  August,  with  10-12  %  lime-sulphur  mixture, 
normal  density  i  .25  ;  this  spraying  is  only  given  when  the  disease  is  present 
in  the  branches. 

2)  Winter  sprayings.  The  first  at  the  end  of  December  or  beginning 
or  January',  i.  e.,  when  the  disease  begins  to  appear,  and  the  second  in  Feb- 
fuary  ;  both  ot  12  %,  normal  density. 

The  spray  should  be  applied  Uberally  so  as  to  wash  the  vegetative 
parts  requiring  protection  against  the  fungus. 


827  —  Larch  Canker  (Dasyscypha    Willkommii)  in  Sweden. 

of  this  Review. 


See   No.  771 


INJURIOUS   INSECTS  AND  OTHER  LO\VER  ANIMALS. 
828  -  The  Value  of  the  Coleopteron  Chilocorus  bipustulatus  as  a  Destroyer  of 

Scale  Insects  ( i).  —  Cotte,  J.,  in  Bulletin  de  la  SocieiC  dc  Patholo'Jc  re:,e:(ilc  de  France, 
Vol.  IV,  PI.    2,  pp.  86-88.  Paris,    1917. 

The  author  collected  notes  on  the  attack  of  the  ladybird  Chilocorus  bipus- 
tulatus Iv.  on  the  scale  insect  Chrysomphalus  dictyospermi  Morg.,  which  is 
becoming  a  serious  pest  in  eastern  Provence  on  account  of  the  swarms  in 
which  it  occurs.  His  observations  do  not  agree  with  those  of  Trabut, 
according  to  whom  the  ladybird,  in  Algeria,  attacks  nearly  all  scale  insects, 
especially  Ceroplastes  rusci  L.  of  the  fig  tree,  and  is  able  to  prevent  Aspi- 
diotus  hederae  Vallot  from  ruining  the  carob  crops. 

The  author  first  observed  Chilocorus  larvae  and  adults  feeding  on  Chry- 
somphalus dictyospermi  on  a  mandarin  tree  in  a  garden  a.z  Nice,  as  well  as 
on  a  neighbouring  orange  tree.  In  another  garden  near  the  same  species 
Was  found  on  a  clump  of  rose-baA^  the  leaves  of  which  were  covered  with 
the  scale.  The  research  included  direct  observation  and  breeding  of  the 
insect.  Direct  observations  could  only  be  made  during  July  and  were 
frequently  interrupted.  During  this  time  Chil.  bipustulatus  was  the  only 
coccinellid  observed  on"  the  mandarin  tree  and  continued  to  live  on  it. 
Toxoptera  aurantii  Eonsc.  attempted  to  invade  the  bush  several  times  ; 
very  small  colonies  of  the  aphid  formed  at  the  extremities  of  the  twigs, 

(i)See  7?.,  May,  191 8,  No.  599. — (2)  See  £'.  Apr.,  1915,  Nos.  451  and  452;  S.March, 
I  916,  No.  368;  R.  June,  1916,  No.  707;  R.  Oct.,  1916,  No.  1140,  R.  Jtdy,  1917,  No.  691 ; 
i?.  Jan.,  i(;i8.  No.  118.     (Ed.) 
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under  the  very  young  leaves  which  curved  round  them.  These  small  co- 
lonies were  destroyed  as  soon  as  they  appeared,  not  one  being  able  to  establish 
itself  on  the  tree  under  observation.  The  author  was  unable  to  catch  the 
ladybird  in  the  act  of  destroying  the  insect,  but  the  relative  abundance  of 
Chilocorus  on  the  bush  and  the  absence  of  any  other  coccinellid  seem  to 
leave  no  doubt  that  the  destruction  was  due    to  this  coleopteron. 

If  this  be  correct  it  shows  that  the  scale  is  not  the  food  preferred  bj^ 
the  ladybird,  which  only  attacks  Crysomphalus  when  its  customary  food 
is  lacking.  Nevertheless  Chiloconis  is  not  considered  a  large  eater  of  aphids. 
.  On  the  other  hand  there  were  on  the  mandarin  tree  some  specimens  of 
Saissetia  oleae  Bern,  in  various  stages  of  development,  but  none  appeared 
to  be  attacked,  l^he  same  thing  applies  to  some  Pseudococcus  adonidum 
(Li.)  Westw.  which  the  author  brought  into  contact  with  the  ladybird, 
which  seemed  to  ignore  them.  It  was  also  noted  that  Chrysomphalus 
multiplied  actively  on  the  mandarin  tree  and  rose-bay  under  observation, 
especially  on  the  bay,  in  spite  of  the  many  ladybirds  on  them. 

The  author  placed  four  specimens  of  Chiloconis  in  a  large  tube  and 
fed  then  with  rose-bay  leaves  on  which  were  Chrysomphahis.  With  the 
help  of  a  magnifying  glass  it  was  easy  to  see  how  the  ladybirds  attacked 
the  scale  insects.  They  attack  the  edge  of  the  shield,  break  it,  and 
fee^  on  the  exposed  body  of  the  female.  vSometimes  the  Chiloconis  speci- 
mens were  not  fed  for  two  or  three  days.  Under  these  conditions  they 
were  seen  on  one  occasion  to  make  vain  attemps  to  break  the  edge  of  the 
shield  of  large  Ceroplastes  sinensis  Del  Guercio,  which  they  would  certainly 
not  have  touched  had  the}^  not  been  starving.  On  the  other  hand,  some 
weeks  later,  young  Ceroplastes  mixed  with  Chrysomphahis  were  contin- 
ually left  untouched  in  spite  of  their  thin  shields.  This  also  happened 
in  the  case  of  young  Ps.  adonidum,  but  Asp.  hederae  was  found  to  be  a  ver^/ 
acceptable  food. 

The  observations,  started  during  the  first  fortnight  of  Jul}^  were  still 
being  continued  during  the  beginning  of  December,  when  two  of  the  lady- 
birds died  and  the  appetites  of  the  two  others  decreased  considerably, 
After  the  end  of  December  the}^  only  received  scale  insects  on  ivy,  and  died 
in  the  middle  of  April. 

The  direct  observations  and  breeding   tests  therefore  proved  that, 
in  the  Nice  district,  Chil.  hipushdatus  attacks  Chrys.  dictyospermi,  which 
sufl&ces  to  keep  it  in  normal  condition,  but  does  not  appear  to  be  its  normal 
'  food.     Agriculturists  cannot  rely  on  Chil.  bipustulatns  for  the  efficient  con- 
trol of  swarms  of.  Chrys.  dictyospermi. 

829 -The  Toxicity  to  Ins3cts  of  Various  Organic  Compounds. —  See  No.  77401' thi?i?('<fcw. 

830  -  Dysdercus  scassellatii  n,  sp.,  a  Bug  Observed  on  Cotton  in  Southern 

Italian    Somaliland.  •^-  del    GuerCio,    G.,    in    U Agricoltura    coloniale,    Year    XII, 
.   1st.  Halt-Year,  No.   i,  pp.   5--:o,   6  Figs.     Florence,   1918. 

A  detailed  morphological  description  of  the  new  species  Dysdercus 
scassellatii  (Hemiptera  Heteroptera),  collected  on  cotton  in  southern  Italian 
Som-'liland  bv  Dr.  G.  Scassellati-Sforzolini. 
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Tjp  to  the  present  there  has  been  no  precise  information  as  to  the 
biology  of  the  hemipteron. 

In  some  nymphs  of  this  Dysciercus  some  unidentified  forms  of  myceto- 
zoa  have  been  found,  as  well  as  two  differentbacteria  not  yet  identified.  No 
internal  parasite  was  found  in  the  nymphs  and  adults  examined. 

Together  with  the  nymphs  were  sent  rare  forms  of  large  spiders,  re- 
garding whose  importance,  according  to  the  author,  nothing  definite  can 
be  said. 

831  -  Meg-astig'tnus  Aa//estrer/7,  a  HymeaopteronLivingonthe  Pistachio  Tree 

andTurpentine  Tree,  in  Sicily. — De  Stefani,  T.,  in  the  BolletUno  di  stuM  edinfor- 
mazioni  del  R.  Giardino  coloni'ale  di  Palermo,  Vol.  IV,  Pt.  1-2,  pp.  101-131  -f  24  Figs. 
Palermo,  191 7. 

After  reviewing  the  various  insect  and  arachnid  pests  attacking  the 
pistacchio  tree  {Pistacia  vera)  and  turpentine  tree  (P.  Terebinthus,  used  not 
only  a  stock,  but  also  for  fertilising  the  pistachio)  in  Sicily,  the  author  con- 
fines himself  more  particularly  to  the  chalcid  Megastigmus  hallestrerii  Rond. 
(syn.  Trogocarpus  hallestrerii  Rond.). 

The  larva  of  this  insect,  called  by  the  author  "  verme  dei  frutti  del 
pistacchio  ",  destroys  the  pistacchio  seed.  In  1916  more  than  70  %  of  the 
fruit  were  lost  by  the  action  of  M.  hallestrerii  in  some  plantations. 

The  morphology  of  the  insect  is  minutely  described  and  inform^ion 
on  its  biology  and  habits  given.  The  author  believes  its  natural  host  to 
be  the  turpentine  tree,  and  that  it  has  gradually  adapted  itself  to  the  pis- 
tachio. 

The  best  method  of  controlling  M.  hallestrerii  is  to  collect  carefully 
and  burn  all  infected  pistachio  fruit  either  on  the  plant  or  on  the  ground  ; 
such  fruit  is  easily  recognisable. 

To  prevent  contamination  the  same  procedure  should  be  applied  to 
the  fruit  of  all  turpentine  trees  in  or  near  pistachio  plantations.  As  the  col- 
lection of  the  small  turpentine  fruit  from  the  tree  and  the  ground  would 
be  very  difficult,  the  author  recommends  the  destruction  of  the  female  in- 
florescences in  April    and  May  as  a  quicker  and  more  certain  method. 

[830-831] 


Alfredo  Ruggeri,  gerente  responsabile. 
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ORIGINAL  ARTICLES 


Mechanical  Ploughing. 

Handling  of  the  Machines. 

A.  Tarchetti 

Engineer  in  Charge  of  the  Mechanical   Department 
of  the  "  R.  Stazionc  S 'perimentale  di  Risicoliura  "  of  Vercelli,  Italy, 

At  present  the  use  of  machinerj^  for  ploughing  is  spreading  so  rapidly, 
especially  in  France,  Grent  Britain  and  Italy,  that  it  will  be  necessary  to 
modify  the  usual  methods  of  cultivating  the, soil  in  such  a  way  as  to  uti- 
lise the  machines  in  the  best  possible  manner. 

This  modification  is  all  the  more  necessary  in  Italy  since  the  greater 
number  of  the  machines  had  to  be- hastily  —  ^nd  consequently  not  alwa3's 
so  carefully  as  was  desirable  —  ordered  from  the  United  States,  a  country 
having  diiferent  soil  conditions  and  methods  of  cultivation,  as  weU  as  of 
purchase  and  use  of  the  machines. 

Unfortunately,  on  the  contrary,  many  farmers,  obstinately  clinging 
to  the  old  customs  or  slaves  of  routine,  thought  they  could  simply  use  th^ 
machine  to  replace  the  ordinary  plough,  thus  obtaining  an  unsatisfactory 
J'ield  of  work,  imperfect  ploughing,  and  sometimes  running  the  risk  of 
having  unpleasant  surprises  while  the  Work  was  in  progress. 

However,  it  must  be  admitted  that,  though  much  progress  has  been 
made  in  the  construction  of  machines  for  motorculture,  and  though  there 
is  an  abundance  of  publications  dealing  with  the  subject,  yet  very  little 
attention  has  been  paid  to  practical  instruction  on  their  application  to  the 
soil,  except  for  a  few  publications  by  experts  dealing  with  special  aspects 
of  the  vast  problem  (1)  and  for  pamphlets  and  catalogues  —  not  always 
disinterested  —  published  by  the  makers  of  such  machines. 


(i)  For  example,  see  the  articles  by  Prof.  Ringelmann  in  the  Journal  d' Agriculture  pra- 
tique, 1916,  p.  435  and  1917,  p.  103. 
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It  is,  therefore,  not  surprising  that,  owing  to  lack  ot  more  complete  and" 
detailed  information,  farmers  are  perplexed  when  about  to  bu}^  new  ma- 
chines, or  are  embarrassed  when  using  them  on  the  farm. 

The  present  notes  are  intended  to  provide  new  material  for  the  study 
of  this  important  question,  by  considering  a  series  of  data  and  practical 
rules  concerning  the  new  technique  of  cultivation. 

A  description  will  be  first  given  of  the  handling  of  the  machines  in  the 
field,  following  by  a.  more  detailed  consideration  of  the  way  they  should 
be  used  in  ploughing  according  to  the  various  methods  of  preparing  the  soil 

Leaving  aside  balance  machines  (with  cable  or  direct  traction),  the 
handling  of  which  is  reduced  to  engaging  and  lifting  out  the  ploughs  at 
the  beginning  and  end  of  each  furrow,  only  motor  ploughs  and  tractors 
will  be  considered,  as  their  handling  is  much  more  complicated,  both  during 
the  work  (ploughs  in  the  soil)  or  when  the  ploughs  are  lifted. 

Handwng  during  work.  —  It  is  very  easy  to  guide  the  machine 
during  ploughing  when  the  furrow  is  rectilinear,  but  it  must  be  very  straight. 
For  thU  reason  the  first  furrow  should  be  turned  most  carefully  with  a  team, 
for  the  perfection  and  easy  working  of  all  the  following  furrows  depends 
on  its  straightness. 

Handling  becomes  much  more  complicated  when  the  furrow  is  curved. 
Let  us  take  the  example  of  a  tractor  with  one  driving  wheel  working  in 
the  furrow  (Fig.  i). 

The  coupling  r,  usuall}^  attached  at  about  the  middle  «of  theback-axle,| 
can  turn  round  this  point,  describing  an  arc  of  radius  r  (length  of  coupling) 
When  the  tractor  turns,  describing  an  arc  of  radius  R,  the  chain  and 
consequently,  the  plough-beam,  should  take  up  the  position  ac,  in  orde 
that  the  width  ploughed  should  remain  constant.     On  the  contrary,  how-| 
ever,  owing  to  the  pull  being  on  a  curve  the  chain  tends  to  assume  th 
position  ac^  (normal  to  R^),  so  that  there  is  a  tendency  for  the  plough^ 
to  be  displaced  towards  the  centre  0  of  the  curve. 

This  tendency,  whilst  hindering  the  steering  by  causing  a  lateral  com- 


s ' 


Fig.  I  —  Ploughing  ou  a  curve  with  a  tractor  with 
one  driving  wheel  runnidg  in  the  lurrow. 


S 


Fig.  2  —  Ploughing  ou  a  curve  with  a  tractor  *■» 
one  driving  wheel;  effect  of  moving  he 
coupling  to  a  j. 
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ponent  /  to  act  on  the  driving  wheels  which  causes  the  rear  wheels  of  the 
tractor  .to  be  displaced  transversely  to  the  direction  of  movement,  prevents 
the  ploughing  of  a  uniform  width,  as  the  ploughs  tend  to  be  displaced 
towards  the  ground  already  ploughed  and  to  enter  into  the  preceding  fur- 
rows, while  the  displacement  is  all  the  greater  as  the  chain  r  is  the  longer 
and  the  turning  radius  R  is  shorter. 

When  the  point  where  the  chain  (Fig.  2)  is  attached  is  moved  to  a^ 
or  as  far  as  a^^,  (as  is  done  for  hauling  military  lorries  on  the  road),  the 
difficulty  is  lessened,  but  not  eliminated,  for  such  a  displacement  should 
vary  with  the  radius  of  the  curve  (i). 

This  difficulty  is  also  not  eliminated  whien  ploughing  on  an  internal 
curve,  i.  e.,  when  the  driving  wheel  M^  runs  in  the  furrow.  In  this  case 
the  ploughs  tend  to  move  away  from  the  ploughed  land,  thus  covering  a 
larger  width  and  leaving  strips  unploughed. 

This  disadvantage  is  less  noticeable  with  machines  of  the  .MounE 
type  (front  driving  wheel)  or  with  motor-ploughs  of  the  PavESI-Tolotti 
type. 

With  machines  working,  not  in  the  furrow,  but  on  the  firm  land,  there 

is  no  difiiculty  in  ploughing  external  curves,  because   their   freedom   of 

_   movement  on  the  soil  allows  of  the  ploughs  being  guided  into  tne  correct 

-  position  ;  on  the  other  hand,  the  dis'advantage  is  accentuated  when  working 

on  an  internal  curve,  the  steering  wheel  D  being  obliged  to  run  on  the 

ploughed  ground. 

In  any  case  ploughing  curves  is  always  very  difficult,  and  results  in 
a  poor  yield  being  obtained  from  the  engine  on  account  of  the  greater 
passive  resistance,  while  the  machine  (even  with  a  differential)  Wears  more 
owing  to  the  abnormal  strain  on  gears  and  bearings.  Work  done  on  such 
curves  can  never  be  regular  or  perfect. 

It  can  be  easily  understood  why  circular  ploughing  is  often  practised 
in  North  America  (the  FellEnberg  method  and  its  modifications)  on  ac- 
count of  the  usually  light  soils  and  the  fact  that  a  depth  greater  than 
5  to  6  in.  is  rarely  ploughed.  The  regularity  of  the  work  in  this  case  be- 
comes merely  a  side-issue  when  compared  with  the  benefit  obtained  by 
eliminating  turning  at  the  end  of  the  furrows,  the  ploughing  thus  being 
continuous. 

But,  in  Italy  the  more  intensive  cultivation,  which  requires  better  and 
deeper  ploughing,  the  more  compact  soils,  and  the  absence  of  vast  plains,  • 
indicate  the  inadvisability  of  curvilinear  ploughing,  which  should  be  re- 
served for  indispensable  work  such  as  fi!nishing  off  the  corners  of  the  field. 
For  example,  let  us  assume  that  a  corner  of  a  field,  forming  an  acute 
angle  (Fig.  3),to  take  a  simple  case,  has  to  be  finished.  It  should  be  fin- 
ished on  a  curve  of  the  shortest  radius  compatible  with  the  turning  of  the 


(1)  Theoretically,  the  Constance  of  the  relative  positions  of  the  (rigid)  coupling  and  the 
beam  can  be  obtained  for  any  turn  by  making  them  both  of  the  same  length,  or  by  using 
a  double  (rigid)  coupling  crossed  X-wise.  In  practice,  however,  this  is  not  easy,  on  account 
of  constructional  difficulties  and  even  of  the    ploughing,  especially  with  gang-ploughs. 
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machine,  i  e.,  along  tha  curve  acb  (shown  as  an  arc  to  simplify  matters)  so  -| 
as  to  reduce  to  a  minimum  the  space  Oacb  which  has  to  be  left  to  be 
finished  by  hand.  But  this  is  not  possible  because,  whether  working  on  in- 
ternal or  external  curves  there  would  be  unploughed  strips  on  the  curves, 
given  that  the  widths  L  of  the  first  furrow  are  so  much  greater  than  the 
normal  width  /  as  the  angle  of  the  field  is  more  acute. 

The  ploughing  must,  therefore,  be  done  in  concentric  curves  (Fig.  4)  ; 
the  part  of  the  angle  left  untouched  will,  it  is  true,  be  greater,  but  the  rest 
will  be  completely  and  uniformly  ploughed. 

The  attention  of  the  drivers  should  be  drawn  to  this  simple  fact,  espe- 
ciall}^  when  they  wish  to  close  the. furrows  by  proceeding  from  the  exterior 
to  the  interior  of  the  field  (as  is  done  in  rice  fields  where  the  golden  rule  is 
to  heap  the  soil  against  the  banks  that  surround  the  field,  so  as  to  strength- 
en them),  in  order  that  the}^  may  not  open  the  first  furrow  with  the  maxi- 
mum tu^n,  then  find  that  the}^  cannot  turn  symmetrically  on  the  curves 
of  the  subsequent  furrows. 


Fig.  3 


Ploughing  a  corner  of  a 
field :  bad  method. 


Fig.  4  —  Ploughing  a  corner  of  a 
field :  good  method. 


Handling  with  the  ploughs  lifted.  —  Handling  with  the  ploughs 
lifted  is  much  lighter  and  easier  than  during  ploughing,  but  it  is  muchj; 
more  frequent,  particularly  when  there  are  short  furrows  or  irregular  plots,'; 
so  they  they  tire  the  driver  the  most.  From  this  point  of  view,  they  thuai 
deserve  special  consideration.  || 

Turning  is  easier  with  2  steering  wheels  mounted  on  a  loose   axleJf 
turning  like   the   front-wheels  of  an  ordinary  four-wheeled   cart.     It   isi 
less  easy  when  the  2  wheels  are  turned  as  in  the  automobile  type,  an 
still  less  easy  when  there  is  only  one  steering  wheel.     In  the  last  two  case 
turning  on  the   spot  is  very  tiring  if  the  tyres  of  the  wheels  are  verj 
prominent  and  it  is  almost  impossible  on  very  compact  soils. 

The  turning  should,  therefore, '  be  done  while  moving,  and  gradually 
without  pushing  the  turn  to  the  maximum,  for  handling  is  nearly  alwayj 
more  tiring  on  narrow  curves  ;  but,  on  the  other  hand,  it  should  be  don( 
energetically  and- quickly  so  as  to  save  time  (thus  obtaining  more  worl 


MECHANICAL    PLOUGHING 


909 


and  a  smaller  consumption  of  fuel)  and  space  (smaller  breadth  of  the  head- 
lands). 

It  is  thus  of  interest  to  see  how  the  machine  can  be  handled  in  the 
field,  while  conciliating  the  opposite  requirements  of  less  fatigue  with 
greater  speed,  in  the  narrowest  space. 

When  it  is  said  that  a  machine  turns  in  a  radius,  of  5  metres  for  exam- 
ple, it  means  that  the  machine  can,  at  the  maximum,  turn  in  a  circle  of 
10  metres  in  diameter,  but  not  that  it  could  do  the  whole  turn  in  a  space  of 
10  metres  except  by  doing  the  maximum  turn  on  the 
spot,  which  never  happens  in  practice. 

For  example,  take  a  machine  moving  along  a 
straight  line  AB  (Fig.  5)  and  which,  when  at  B, 
should  turn  to  the  right;  The  driver,  letting  the 
machine  move  forward,  commences  to  turn  gradually 
towards  C,  the  maximum  turning  point,  after  which 
the  machine  would  advance  automatically,  describing 
an  infinite  number  of  circles  of  centre  0  and  radius 
OC  corresponding  to  the  minimum  possible  to  the 
machine.  The  trajectory  BC  of  the  machine  is  evi-- 
dently  a  polar  curve,  for,  supposing  that  the  turning 
could  increase  still  more  after  the  point  C,  the  radius 
of  curvature  would  be  reduced  to  zero,  i.  ^.,  would  at- 
tain the  pole ;  the  amplitude  or  development  of  the 
trajectory  in  the  field  depends,  for  the  abscissae  BD 
and  the  ordonates  CD,  on  the  ratio  between  the  two 
speeds  of  advancing  and  turning  (i)  simultaneously. 

If  this  ratio  is  constant,  i.  c,  if  the  machine  moves  forward  uniformly 
and  if  it  turns  gradually,  as  in  the  cases  when  it  Would  be  obtained  me- 
chanically with  a  uifiform  movement,  then  the  curve  has  a  Well  defined 
equation  :  that  of  the  logarithmic  spiral,  as  is  shown  by  the  mathematical 
analysis. 

Figures  6  to  16  represent  by  one  of  these  spirals  (the  same  in  each 
figure,  and  on  the  same  scale),  a  few  of  the  commonest  evolutions  carried 
out  in  the  field  by  tractor  ploughs  (usually  with  ploughs  turning  the  earth 
on  one  side  only),  in  order  to  compare  the  length  covered  (space  covereci 
as  a  function  of  time  employed,  and,  consequently,  of  fuel  consumed) 
and  the  total  amplitude  of  the  turnings  (sum  of  work  or  effort  expended 
by  the  driver). 

These  figures  show  the  form  of  the  evolutions,  carried  out  with  constant 
Speed  in  the  minimum  space,  given  :  —  a)  the  maximum  width  of  a  headland, 
or  the  space  in  which  the  evolutions  must  take  place  included  between  the 
lines  XX  (end  of  the  furrows)  and  yy  (edge  of  the  field)  (Fig.  6)  ;  h)  as 
unit  P  of  effort,  making  a  complete  turn  (to  pass  from  B  to  C,    Fig.  5)  ; 


Fig.  5  —  Mathemaiical 
analysis  of  a  tnrn. 


(i)  In  :fig.  5,  £  is  a  point  of  the  curve  placed  so  that  the  tangents  at  B  and  C  are  normal 
to  one  another;  this  is  an  example  of  one  of  the  ?onimonest  practical  applictions.  But  B 
could  also  be  placed  either  above  or  below  the  line  B  D. 
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c)  as  unit  S  of  space,  the  corresponding  trajectory,  that  is,  the  length  of  the 
spiral   B  C. 

Minimum  turn  with  curve  of  180°,  or  half -circle  turn  (Fig.  6).  —  When 
the  last  plough  is  about  to  reach  the  line  xx  at  A  (end  of  furrows)  the 
steering  wheels  have  reached  B,  where  the  turn  to  the  right,  for  example, 
commences.  Once  the  maximum  turn  has  been  reached  at  C,  the  driver 
begins  to  turn  to  the  left  until  the  machine  reaches  D,  afterwards  starting 
the  return  trip  at  A-^^.     Total  journey  =  2  S  ;  total  work  =  2  P. 


a        ■^ — 


D: D. 


p .    i        I    3 


.-A, 


Fig.  6  —  Minimiun  turn  at  i8o° 


Fig.  7  —  Minimum  turn  at  90''  repeated. 


Minimum  turn  with  curve  of  90°  (Fig.  7).  —  To  reach  half  the  turn  (an- 
gle of  450)  at  C  the  machine  had  to  turn  about  14  to  the  right,  travelling 
a  distance  of  0.7  x  S  ;  it  has  to  turn  the  same  distance  to  arrive  at 
D.  Total  jotirney  =  1.4  S  ;  total  work  =  1.4  P.  This  turn  usually  serves 
to  fix  the  breadth  of  the  chief  headland. 

If  it  is  desired  to  return  to  the  furrows  (turn  of  1800)  from  D  (or  fro  mi 
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Fig.  8  —  Circle  of  i8o»  with 
minimum  turn. 


Fig.  9  —  MancEUvre  for  decreasing 
the  turning. 
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D^,  after  a  rectilinear  journey  along  the  edge  of  the  field),  the  same  ma- 
noeuvre must  be  repeated,  i.  e.,  that  'D^  E  ==  about  %  of  the  right-hand  turn, 
and  E  F  =  about  ^/^  of  the  left-hand  turn.  Total  journey  =  2.8  S  ^-  DD^^ '; 
total   work    =   2.8   P. 

Curve  of  180°  with  minimum  turn  (Fig.  8).  —  From  B  to  C,  half-turn 


'v\" " 
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i 
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Fig.  10  —  Orthogonal  turn. 


Fig.   II  —  Finishing  work   on 

a  curve  of  two  headlands 

with  orthogonal  turns. 


Fig.  12  —  Method  of  ploughing 

without  headlands, 
eliminatiug  orthogonal  turns. 


to  right ;  from  C  to  Cj,  arc  of  circle  (without  turning  manoeuvre)  of  centre 
0,  angle  about  120°  and  length  about  1.75  S  ;  from  Cj  to  E,  half -turn  to 
right  to  straighten  out.  Total  journey  =  2.75  5  ;  total  work  =  i  P  (i). 
These  results  show  that  the  turns  should  be  kept  within  the  limits 
of  Figs.  6  and  8  (i.  e.,  bet*veen  5  and  8  metres  with  the  ordinarj'  American 


Fig.  13  —  Double  turn  within  the  breadth  of  an  ordinary  headland. 

machines)  and  that  it  is  a  mistake  to  think  that  very  wide  ridges  (as  in  Fig.  7) 
save  the  driver  trouble ;  he  certainl}^  has  an  period  of  rest  (in  the  journey 
DDj)  but    there  is  waste  of  both  time  and  fuel,  while  the  fatigue  caused 


(i)  In  the  case  of  Fig.  7,  the  turning  curve  can  be  diminished  as  shown  in  Fig.  9,  but  a 
tider  headland  will  be  required  (by  the  quantity  a).  In  this  case,  for  a  curve  of  90°  or  180°. 
where  are  the  values  :-  Total  fourney  =  1.5  S,  or  3S  -|-  DD^;  total  work  =  iP  or  aP. 
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by  each  evolution  is,  on  the  contrary,  greater  than  that  resulting  from  nar- 
rower, or  at  least  equal,  turns.  Moreover,  the  repeated  passage  of  the 
wheels  over  the  length  DD^  damages  the  soil  so  much  that  there  is  very 
poor  grip  when  turning  the  last  furrows  on  the  edge  of  the  field. 

Orthogonal  Turn  or  at  270°  (Fig.  10).  —  From  B  to  C,  complete  turn 
to  the  right ;  from  C  to  Cj,  without  a  manoeuvre,  a  quarter  circle  with 
the  smallest  turning  radius  OC  ;  from  Cj  to  D,  complete  turn  to  the  left. 
Total   journey  =*  2.5  S  ;  total  work  =  2  P. 

This  manoeuvre,  useful  for  hauling  mowers  or  harvesters,  is  recom- 
mended by  several  authors  for  ploughing  also,  for  preparing  the  finishing 
curves  at  the  headland  (Fig.  4),  turning  the  head  furrows  m,w,  w...  and  the 
side  furrows  n,n,n...  which  permits  of  shortening  the  furrows  by  diminishing 
the  work  on  the  curve  (Fig.  11) .  But  it  is  advisable:  —  i)  either  to  eliminate 
these  difficult  orthogonal  turns,  by  arranging  that  the  first  furrow  should 
end  in  M  (Fig.  12)  from  the  beginning  of  normal  ploughing  and  that  the 
subsequent  furrows  should  be  gradually  prolonged  until  they  describe  the 
curve  M  A/"  suitable  for  turning  the,  machine;  2)  or  to  replace  the  orthogonal 
turns  by  figure-of-8  turns  (described  later)  limited  to  the  chief  headlands 
when  they  must  be  reduced  to  the  same  breadth  as  the  side  headlands. 

Double  or  figure-of-S  turns  (Figs.  13,  14,  15,  16).  —  These  are  ne- 
cessary (if  the  machine  has  no*  reverse,  or  if,,  having  one,  the  coupling  to 
the  ploughs  is  not  rigid)  when  the  machine  has  to  turn  in  a  space  narrower 
than  B  D  oi  Fig.  6  [i.  e.,  usually  less  than  6  metres),  as  when  the  first  furrow 
is  being  opened  or  the  ploughing  finished. 
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Fig.  14  —  Another  example  of  a  double  turn  within  the 
headland,  symmetdcal  to  the  axis  of  the  furrows. 


Figures  13  and  14  give  examples  of  two  double  turns  in  the  limits  of 
breadth  of  the  ordinary'' headland.  That  of  Fig.  13  islonger  and  more  difficult, 
as  it  requires:  Total  journey  =  about  6.15  S  and  total  work  =  4.5  P,  while- 
the  turn  in  Fig.  14  requires  :  Total  journey  —  S  S  and  total  work  =  4  Pj. 
and  it  is  easier  to  carry  out,  being  symmetrical  to  the  axis  of  the  furrows 

Figures  15  and  16  show  two  double  turns  inside  the  field,  with  no  head- 
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land,  as  in  ploughing  without  ridges  or  by  the  Fellenberg  method.  The 
turn  of  Fig.  15  is  symmetrical  to  the  axis  of  the  furrows  but  is  much  longer 
thanthat  of  Fig.  16.  The  respective  values  are  :  —  Total  journey  =^6.yS  5 
and  3.8  S  ;  total  work  3  P. 

The  various  evolutions  illustrated  by  these  figures  illustrate  special 
problems,  for,  in  practice,  freedom  in  turning  allows  the  driver  to  enlarge 
or  diminish  the  curve  of  the  turns  at  will  by  decreasing  or  increasing  the 
turning  speed,  but  the  relation  of  the  journey  and  especially  of  the  total  work 
remains  practically  the  same. 


Kg.  15 


Double  turn  inside  the  field,  symmetrical 
to  the  axis  of  the  furrows. 


Fig.  16  —  Double  turn  inside 

the  field,  not  symmetrical  to  the  axis 

of  the  furrows  and  shorter  than 

that  of  Fig.  15. 


This  is  why,  when  buying  a  ploughing  machine,  it  is  very  important 
to  study  and  observe  its  behaviour  in  the  field,  by  means  of  repeated  turning 
trials  on  the  field  with  the  ploughs  lifted,  not  only  with  the  object  of  exer- 
cising the  driver  and  making  the  turns  more  exact  and  sure,  but  also  on 
account  of  the  need  for  arranging  the  division  of  the  field  and  even  the  choice 
of  the  methods  of  ploughing  so  as  to  suit  the  type  of  machine. 
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S32  -  The  Agricultural  Development  of  the  East  Coast  of  Sumatra.  —  blink,  H.,m  tiie 

Tydschrift  voor  Economischc  Geographic,  Nos.  3  and  4,  pp.   loo  +  Figs.  +  Tables.     The 
Hague,  April,  191 8. 

The  paper  under  review  contains  an  historical,  geographical  and  eco- 
nomical survey  of  the  Island  of  Sumatra,  w^ith  a  general  historical  introduc- 
tion. It  includes  the  hydrography,  geology,  climatology,  ethnography, 
general  economic  development,  agriculture,  industry,  and  commerce  of 
the    district. 

In  the  chajDter  on  Agricui^Ture  a  special  study  is  made  of  the  cultiva- 
tion of  tobacco,  one  of  the  most  important  crops  of  the  island.    It  was 
first  started  on  a  large  scale  and  organised  by  Europeans  towards  the  middle 
of  the  19th.  century.     Several  companies  were  formed,  most  of  which  culti- 
vated rubber  as  well  as  tobacco.     The  development  of  tobacco  was  extraor- 
dinarily rapid  in  certain  years ;  the  total  crop  which,  in  1864,  was  460  cwt., 
rose  in  1913  to  3  955  113  cwt.     The  first  plantations  were  on  cleared  forest 
land.     The  produce  was  of  a  dark  shade  much  in  demand.     To  avoid  con- 
tinual clearing  a  rotation  system  was  adopted  including  a  tobacco  crop  every 
6  or  8  years,  followed  immediately  by  a  rice  crop,  after  which  the  ground  is 
left  fallow  for  some  time  ;  as  green  manure  Crotalaria  striata  is  grown.     The 
subsequent  adoption  of  modern  cultural  methods  produced  a  tobacco  of.j 
lighter  colour  but  fortunately  without  modifying  appreciably  the  flavour 
or  aroma.     The  tobacco  is  sown  early  in  the  year  under  frames  ("  pajongs  ") 
and  when  the  plants  have  developed  sufficiently  they  are  transplanted. 
After  a  few  months  the  plant  is  about  8  feet  high  and  has  40  to  50  leaves,  I 
the  longest  of  which  are  ig  14  to  23  %  inches  lorg.   The  drying-rooms  canf 
hold  an  average  cf  i  million  leaves,  which  are  afterwards  piled  up  so  as  to  | 
attain  the  necessary  suppleness.  In  sorting  preference  is  given  to  Chinese  I 
workers  who  are  more  apt  than  the  natives  to  distinguish  differences  in 
the  shade  and  consistency  of  the  leaves.  The  sorted  packets  are  compressed  1 
hydraulically  into  bales  of  176  lb.    The  cultivation  of  tobacco  has  changed  j 
the  apparence  of  the  country,  formerly  covered  vdth  virgin  forests,  which 
have  given   place  to  plantations  and  dwelling.    The  swamps  have  been] 
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drained,  roads  and  bridges  built,  sanitary  conditions  improved,  and  an  agri- 
cultural experiment  station  ("  Deli-Proefstation  te  Medan  ")  established  at 
Medan. 

The  more  recent  crops  as  yet  cultivated  to  a  smaller  extent  than  tobacco 
are  then  described  :  —  .  * 

i)  Rubber.  —  The  cultivation  of  rubber  on  a  large  scale  was  started 
towards  1902,  and  has  since  developed  rapidly.  The  plantations,  which 
did  not  exceed  435  acres,  in  1916  covered  an  area  of  259999  acres  with  a 
production  of  15  265  metric  tons.  A  yield  of  45  000  metric  tons  is  antici- 
pated fori92i,  and  the  district  will  then  be  able  to  supply  an  important  per- 
centage of  the  world  production.  Exportation  was  formerly  chiefly  to 
London,  Antwerp,  Amsterdam  and  Hamburg,  but  since  the  war  it  is  more 
largely  to  America.  In  1916  the  exportation  of  Hevearuhher  was :  —  United 
States,  112  936  cwt  ;  United  Kingdom,  95  404  cwt.  ;  Singapore,  20  878 
cwt.  ;  Penang,  11  219  cwt.  ;  Java,  117  105  cwt  ;  Netherlands,  435  cwt. 
The  soil,  usually  white  clay  in  the  plains  and  darker  on  the  hills,  and  the  even, 
rainy  climate  without  long  periods  of  drought,  favour  the  cultivation  of 
Hevea,  which  svipplies  most  of  the  rubber. 

2)  Coffee.  —  In  1903  the  average  production  was  42  600  picol  (41  761 
cwt.).  Most  varieties  of  coffee-plants  only  begin  to  yield  3  years  after  plant- 
ing ;  they  are  grown  between  the  trees  in  the  rubber  plantations,  which' 
usually  only  begin  to  yield  after  4  or  5  years.  The  varieties  mostljy  grown 
are  Robusta  and  Siberian,  as  well  as  Javan,  and  Quillou  from  the  French 
Congo.     In  1916  the  exports  amounted  to  73  600  cwt. 

3)  Tea.  —  The  district  is  fairly  well  adapted  to  tea-growing,  which  re- 
quires a  moist  atmosphere  and  continuous  and  regular  rains.  The  exports, 
mostly  to  London,  were  30  096  cwt.  in  1916. 

4)  Coconut.  —  This  is  grown  particularly  in  the. valleys  and  low  dis- 
tricts along  the  coast  as  the  sea  assures  the  necessary  humidity  and  constant 
temperature.     In  1916,  90  348  cwt.  of  copra  were  exported. 

5)  Other  crops.  —  In  1916  oil-palms  were  grown  over  9  000  acres  and 
this  acreage  will  certainly  be  extended  in  view  of  the  increasing  demand  for 
palm  oil  for  making  candles,  vegetable  butter,  soap  and  glycerine.  As  there 
is  a  crop  only  every  3rd  or  4tb  ye?r  coffee  is  also  grown  here  between  the 
trees.  The  sago-tree  is  partly  cultivated,  partly  wild  ;  the  exportation  of 
sago  amounted  to  2  621  cwt.  The  gambier  gives  a  resinous  gum  used  for 
tanning  and  dying,  of  which  44  361  cwt.  were  exported  in  1916,  chiefly  to 
Great  Britain.  Betel  is  obtained  from  the  fruit  of  Areca  Catechu  L.  The  cul- 
tivation of  pepper,  once  very  flourishing,  has  greatly  decreased.  New  crops 
have  recently  been  attempted,  particularly  agave,  sesame  and  sugar-cane. 
Soya  has  been  introduced  in  the  tobacco  rotations. 

6)  Forest  trees.  —  Before  the  arrival  of  Europeans  most  of  the  dis- 
trict was  covered  with  forests,  and  wood  was  one  of  the  most  important 
branches  of  native  trade.  The  exportation  of  forest  produce  has  much  de- 
creased but  is  still  fairly  important.  The  extension  of  modern  agricultural 
enterprise  has  spared  only  those  forests  on  ground  inaccessible  for  cultivation. 
For  this  reason  the  forests  are  found  now  especially  on  the  mountains  or 
hills.     The  principal  trees  are  :  —  ' 
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Ajzelia  palembanica,  which  gives  an  excellent  wood  for  building  ; 
Sloetia  Sideroxylon  which  yields  a  reddish  wood  which  turns  brown  when  ex- 
posed to  the  air  ;  it  is  the  most  solid  in  the  district.  There  is  no  v'ery  marked 
limit  between  the  species  of  the  plains  and  those  of  the  hills,  but  there  is 
transition,  the  larger  specimens  being  found  in  the  mountains.  In  the  plains 
it  is  only  in  the  relatively  wild  districts,  interspersed  with  marshes,  that 
forests  are  still  found.  Most  of  the  species  belong  to  the  Dipterocarpaceae 
family ;  two  Oleaceae  —  Scorodocarpus  borneensis  and  Ochanostachys  amenta- 
cea  —  give  a  good  quahty  wood ;  oneLoganiaceae  —  Fagraea  fragrans  —  gives 
an  almost  white  wood.  Ceriofs  CandoUeana,  Rhizophora  con'jugata,  Brugnicra 
gmnorhiza,  etc.,  should  also  be  mentioned. 

The  felHng  of  wood  is  particularly  along  the  water-courses  and  tends  to 
increase  more  and  more.  The  local  consumption  of  building  wood  increases 
continually  near  the  agricultural  estates,  and  the  authorities  have  taken  steps 
to  form  reserve  forests  in  the  mountains. 

833  -  The  Influence  of  Specific  Carbohydrates  and  Grains,'  Other  than  Oats,  on  the 

Development  of  Scurvy.  -^  Pitz,  W.  (University  of  Wisconsin,  Madison), in  The  Journal 
of  Biological  Chemistry,  Vol.  XXXIII,  No.  3,  pp.  471-482  4-12  Chart--,  Bibliography. 
Baltimore,  191 8. 

I)  Efects  of  Carhohydyates  and  specially  of  Lactose.  —  In  a  previous 
paper  (i)  McCoIvLUM  and  PiTZ  had  put  forth  the  theorythat  scurvy  in  the 
guinea-pig  results  from  the  absorption  of  toxic  substances  arising  from 
putrefaction  in  the  coecum  due  to  undue  retention  of   fceces. 

Hull  and  Rettger  showed  with  white  rats  and  also  with  men  fed  on 
a  high  protein  diet  that  the  bacterial  flora  of  the  intestine  could  be  changed 
from  a  putrefactive  flora  to  an  aci(^ophilus  flora  by  the  ingestion  of  lactose 
in  the  diet.  Other  carbohydrates  as  sucrose,  dextrose,  maltose,  etc., 
produced  a  similar,  .but  less  pronounced,  effect.  It  results  from  this  that- 
any  substance  that  will  thus  change  the  intestinal  flora  should  prevent  the 
onset  of  the  symptoms  of  scurvy.  In  order  to  test  this  supposition  guinea- 
pigs  were  fed  oat  meal  and  whole  milk,  plus  a  carbohydrate.  The  results 
obtained  show  that  a  subject  alread}''  affected  begins  to  recover,  while 
healthy  subjects  are  completely  protected  by  adding  lactose  to  their  diet. 
Excepting  dextrose,  which  has  only  a  slight  action,  the  other  carbohy- 
drates had  also  a  partially  preventive  action  which,  although  less  than 
that  of  lactose,  maintains  the  animals  in  much  better  condition  than  when 
they  are  fed  on  oat  flour  and  milk  alone. 

II)  Influence  of  Grains,  other  than  Oats.  —  The  author  fed  guinea- 
pigs  on  ground  grains  of  barley,  wheat  and  maize,  together  with  as  much 
milk  as  they  would  consume  (which  favoured  constipation).  The  barley 
grains  caused  scurvy  after  4  weeks,  those  of  maize  after  5  to  6  weeks 
and  those  of  wheat   after  onl}^  3  weeks. 

It  may  be  concluded  that  grains  of  barley,  wheat,  and  maize  fed  with 
large  quantities  of   milk,   so  as  to  produce  constipation  caused  scurvy. 


(i)   See  R.,  1918,  No.   547.   (Ed.) 
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but  did  not  favour  it  as  much  as  oats.  In  fact,  for  these  grains,  10  per  cent 
of  lactose  added  to  them  was  just  as  effective  in  preventing  scurvy  as  was 
20  per  cent  when  fed  with  oats. 

834  -  AnExp3rim3ntal Chronic B3ribericSyndrome(i).— Weil;,, E.andMouRiQUAND,G., 

in  the  Comptcs  Rendus  des  Seances  de  la  Societe  de  Biologie,  Vol.  I<XXXI,  No.  8,  pp.  432- 
435.  Paris,  April  27,  1918. 

As  the  result  of  experiments  made  on  pigeons,  the  authors  have  con- 
cluded that  by  the  side  of  an  acute  beriberic  syndrome  (EYKMANNsyndronie 
appearing  about  the  20th  or  25th  day)  there  exists  a  chronic  beriberic  syn- 
drome that  appears  much  later  and  which  can  be  caused  especially  by  a 
partially  deficient  diet  (in  the  present  experiments  by  a  mixture  of  V3  of 
wholly  raw  seeds  with  2/3  of  sterilised  seeds) .  This  syndrome  is  character- 
ised by  incipient  paralysis  of  the  wings,  which  maybe  followed  byparalysit:^ 
of  the  claws ;  it  is  completely  resistant  to  treatment  with  raw  epidermis, 
considered  to  be  a  specific. 

In  the  experimental,  acute,  beriberic  syndrome,  recovery  is  obtained  in 
a  few  houj^by  administering  raw  epidermis  or  by  injecting  vitamines,  as  if 
the  paralysis  was  solel}^  due  to  a  chemical  change  in  the  nerve  centres.  The 
chronic  cases  that  are  almost  entirely  resistant  -to  treatment  with  epider- 
mis appear  to  be  caused  by  profound  nervous  lesions  (a  natural  consequence 
of  the  chemical  change).  The  clinically  "  functional  "  paral^'sis  of  the 
former  cases  should  be  clinically  "  lesional  "  in  the  latter. 

In  a  note  on  the  previous  communication,  M.  I,.  Lapicque  records  simi- 
lar results  that  he  has  obtained  with  mice  fed  exclusively  on  white  wheat 
flour.  After  a  few  days  the  young  mice  showed  serious  disorders,  which 
were  at  once  cured  with  wholewheat.  When  fed  with  white  flour  the  adult 
mice  only  showed  the  characteristic  neuritis  after  several  weeks,  and  when 
once  the  disorder  was  manifest,  recovery  could  not  be  obtained  by  adding 
either  casein  or  whole  wheat  to  their  diet. 

835  -  The  Value  of  the  Yeast  Vitamine  Fraction  as  a  Supplement  to  a  Rice  Diet.— 

Emmext,  a.  D.  and  McKm,  I,.-H.,  in  The  Journal  of  Biological  Chemistry,  Vol.  XXiXH, 
No.  3,  pp.  409-419  +  4  Diagrams  -j-  Bibliography  of  9  Publications.  Baltimore,  Md., 
December,  1917. 

In  the  present  paper  the  authors  report  the  first  of  a  series  of  investiga- 
tions that  deals  more  particularly  with  the  efiiciency  of  the  vitamines  from 
autolysed  brewer's  yeast  (2),  in  respect  to  their  value  as  an  adjuvant  to  a 
diet  that  ha§  been  shown  to  be  deficient  in  some  particular  vitamine. 

From  these  studies,  which  have  extended  over  a  much  longer  period  of 

time  than  any  of  those  previously  reported  on  this  subject,  it  appears:  — 

i)  That  ordinary  fuller's  earth,  ground  to  a  definite  fineness,  absorbs 

the  yeast  vitamine  fraction  from  the  autolysed  yeast   filtrate   as  readily 

as  the  special  form  of  fuller's  earth,  called  Lloyd's  reagent.     Further,  the 


(i)  See  J?.,i9i6,  No.4i5;i?.,i9i7,  Nos.  260  and  566.  (E^.). —(2)  See  also  J?., March  1918, 
n.  341.  {Ed.)  See  also :  B.  1912,  No.  1130  ;  1914,  No.  871 ;  1915,  No.  1239  ;  1916,  No.  612  and 
1254.  (Ed.) 
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"  Kieselguhrs  "    (infusorial  earth,   "  celite  B,  "   and   "  filtered  ")   do   not   f 
absorb  the  3'east  vitaniine. 

2)  That  these  two  forms  of  activated  fuller's  earth  are  equally  potent 
and  very  efficient  as  therapeutic  agents  in  the  treatment  for  typical  attacks 
of  avian  polyneuritis. 

3)  That  silicates  in  the  form  of  ordinary  fuller's  earth,  Lloyd's  rea- 
gent or  infusorial  earth,  when  added  to  a  polished  rice  diet,  do  not  inhibit 
OT  accelerate  the  onset  of  avian  polyneuritis  ;  and  that  fectose,  used  in  mak- 
ing the  vitamine  tablets,  is  also  inert  in  this  respect. 

4)  That  the  activated  fuller's  earth  when  given  as  a  rational  supple- 
ment to  a  polished  or  a  brown  rice  diet,  acts  as  a  partial  stimulant  to  in- 
crease the  weight  of  the  treated  polyneuritic  pigeons  ;  it  does  not,  however, 
in  the  case  of  the  polished  rice,  accelerate  the  increase  in  weight  to  anything 
like  that  which  is  produced  under  similar  conditions  with  brown  rice  alone, 
corn,  barley,  or  hulled  oats  ;  and  comparatively  speaking,  this  activated 
3''east  vitamine  is  not  a  complete  supplement  to  a  polished  rice  diet. 

5)  That  there  are  apparently  two  so-called  vitamines  ass^iated  with 
rice  polishing,  one  which  cures  polyneuritis  and  one  which  produces  weight, 
and  of  these  two  the  Seidell  yeast  vitamine  preparation  contains  chiefly  the 
curative  fraction,  along  with  a  small  per  cent  of  the  other. 

Finally,  it  is  evident,  that  while  this  activated  yeast  vitamine  product 
is  a  valuable  adjuvant  to  the  diet  in  the  case  of  convalescents  from  avian 
polyneuritis,  yet  for  the  best  results,  the  diet  should,  in  addition,  be  made 
up  in  part  at  least  of  vitamine-containing  foods,  not  for  the  purpose  of  pre- 
venting the  recurrence  of  typical  attacks  of  this  dietary  deficiency  disease 
(for  the  preparation  is  able  to  do  this)  but  with  the  object  of  bringing 
about  normal  gains  in  weight  and  complete  recovery.. 

836  -  Studies  on  the  Digestibility  of  Some  Nut  Oils.  —  holmes,  a.  d.  (Office  of  Home  j 

Economics),  in  the  U.  S.  Department  of  A'j,riculture,  Bulletin  No.  630,  pp.  19  -|-  7  Tables  4- 
Bibliography  of  20  Publications.     Washington,  April  i6,  1918. 

The  author  undertook  a  series  of  studies  on  the  oils  of  several  nuts  in 
order  to  determine  their  digestibility  as  compared  with  those  of  animal 
or  vegetable  fats  commonly  used  as  foods. 

All  the  oils  were  administered  in  the  same  way  and  with  the  same  ra- 
tions, so  that  the  results  as  to  their  digestibility  were  directly  comparable. 
A  blancmxange,  or  cornstarch  pudding,  was  used  as  the  basis  of  the  ration  i 
and  contained  the  oil  for  experiment ;  wheat  biscuit,  oranges  and  sugar 
were  also  given.     All  the  food  was  cold  with  the  exception  of  tea  or  coffee  j 
(without  milk)  which  the  subyects  were  allowed  to  take  Avith  their  meals, 
if  they  liked.     The  subjects  were  adult  men  between  20  and  40  years  of  ■ 
age,  mostly  engaged  in  mental  work,  but  taking  sufficient  exercise  to  make  | 
their  energy  requirement  greater  than  that  of  most  people  with  sedentary  j 
professions. 

The  experiment  lasted  3  days  and  included  9  meals.     The  faeces  were 
carefully  analysed.     The  oils  tested,  the  average  daily  amount  consumed,! 
and  their  coefficient  of  digestibility  were  : 
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i)  Almond  oil  from   Pnmus  Amygdalus,  ration  70  gm.,  coefficient 
of  digestibility  97.1  %. 

2)  Black-walnut  oil,   Juglans  nigra,  ration  56  gm.,  coefficient  of 
digestibility  97.5  %. 

3)  Brazil-niTt  oil,   Bertholletia  excelsa,  ration  81  gm.,  coefficient  of 
digestibility  96.3  %. 

4)  Butternut  oil,  Juglans  cinerea,  ration  43  gm.,  coefficient  of  digesti- 
bility 95.4  %. 

5)  English- walnut  oil,  Juglans  regia,  ration  78  gm.,  coefficient  of 
digestibility  97.6  %. 

6)  Hickory-nut  oil,  Carya  ovata,  ration  95  gm.,  coefficient  of  di- 
gestibility 99.3  %.  .  • 

7)  Pecan  oil,  Carya  Pecan,  ration  104  gm.,  coefficient  of  digesti- 
bility 96.8  %. 

The  average  daily  amounts  given  above  are  not  maximum  and  may 
be  excfeded. 

These  .oils  have  about  the  same  digestible  qualities  as  the  common 
vegetable  oils  (cottonseed,  groundnut,  olive  oils,  etc.).  They  are  all 
liquid  at  ordinary  temperatures.  The  data  obtained  with  regard  to  the 
digestibility  of  the  protein  ^^and  carboh3^drates  consumed  with  these  oils 
show  them  to  have  no  abnoriilal  influence  on  the  digestibility  of  other  foods 
eaten  with  them.  The  results  shows  that,  as  these  oils  are  very  well  as- 
similated by  the  human  body,  they  may  be  used  freely  for  food  purposes. 
837  -  Experiments  on  the  Digestibility  of  Fish.  —  holmes,  a.  d.  (Specialist  in  Charge  of 

Digestion  Experiments,  Office  of  Home  Economics),  in  U.  S.  Department  of  Agriculture, 
Bulletin  No.  649,  14  pp.  Washington,  April  13,  1918. 

In  the  study  of  the  digestibility  of  the  protein  and  fat  supplied  by  some 
common  varieties  of  fish,  fish  in  the  form  of  "  fish  loaf  "  was  served  as  the 
major  part  of  a  simple  mixed  diet,  which  also  included  potatoes,  crackers, 
fruit,  sugar,  and  tea  or  coffee.  Considering  the  experiments  as  a  whole,  the 
total  diet  supplied  on  an  average  99  gm.  of  protein,  60  gm.  of  fat,  and  160  gm. 
of  carbohydrates  daily,  the  fuel  value  being  i  576  calories.  The  low  amount 
of  fat  and  of  carbohydrates  was  due  to  the  fact  that  butter  and  similar  fats 
were  omitted  and  the  foods  other  than  fish  loaf  which  supplied  both 
.  protein  and  carbohydrates,  were  limited  in  order  that  both  the  fat  and  the 
protein  in  the  diet  might  be  contributed  in  as  large  proportion  as  possible 
by  the  fish. 

The  principal  results  are  summarised  in  the  following  table  :  — 


Number 

of 

experiments 

Kind  of  fish 

Average 

amount 

of  fish  eaten 

per  man 
per  day 

Digestibility 
of  fish 
protein 

Digestibility 

of  fish 

fat 

3 
3 
8 

4 

Mackerel  {Scomber  scombrus) 

Butterfish  [Poronatus  triacanthus) 

Grayfish  [Squalus   aca  ithias) 

Salmon  {Oncorhynchus  tschawytscha   .... 

grams 

448 

471 
440 

355 

per  cent 

93-1 
91.9 
92.8 
93-2 

per  cent 

95-2 
S6.4 

94-3 
93-7 
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As  these  figures  show,  the  average  coefficients  of  digestibihty  for  fish 
proteins  are  in  close  agreement,  therefore  it  would  seem,  from  a  (j^etetic 
standpoint,  that  the  different  fishes  studied  would  supply  protein  in  equally 
available  form.  The  fats  were  well  assimilated  in  the  case  of  the  mackerel, 
grayfish,  and  salmon,  which,  according  to  the  usual  custom,  are  to  be  re- 
garded as  "  fat  fishes  ",  Considering  the  experiments  as  a  whole,  the  very 
complete  utilisation  of  the  protein  and  fat  supphed  b}^  the  fishes  studied 
offer  additional  experimental  evidence  that  fish  is  a  very  valuable  food  and 
that  its  extensive  use  in  the  dietary  is  especially  desirable. 


CROPS  AND    CULTIVATION. 


SOIL   PHYSICS, 

CHEMISTRY 
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838  -  Movement  and  Distribution  of  Moisture  in  the  Soil(i).—  Harris,  f.  s.  and 

TuRPiN,  H.  W.  (Utah  Agricultural  Experiment  Station),  in  Journal  of  Agricultural  Re- 
search, Vol.  X,  No.  3,  pp.  113-155,  31  Figs.,  Bibliography  of  35  Publications.  Washington, 
D.  C,  July  16,  1917. 

During  recent  years  considerable  difference  of  opinion  has  arisen  re- 
garding the  importance  of  the  capillary  movements  of  soil  moisture  and  also 
regarding  the  laws  governing  the  final  distribution  of  moisture  in  the  soil. 
In  order  to  solve  this  problem  the  authors  carried  out  a  series  of  laboratory 
and  field  experiments  under  irrigation  and  dry-farming  conditions.  The 
experiments  represent  several  thousand  moisture  determinations.  The 
field  studies  include  the  effect  of  fallow,  kind  of  crop,  manure,  irrigation 
Water,  surface  mulches,  cultural  methods,  and  seasonal  conditions  on  the 
movement  and  distribution  of  soil  moisture.  The  laboratory  studies  in- 
clude the  effect  of  the  initial  percentage,  of  moisture,  gravity,  soil  type, 
source  of  supply,  etc.,  on  the  movement  and  distribution  of  moisture  in 
the  soil. 

Results.  —  In  field  soils  the  moisture  content  of  the  fallow  soils  aver- 
aged greater  than  that  of  the  cropped  soils. 

Unmanured  irrigated  land  showed  less  difference  in  moisture  between 
cropped  and  fallow  than  did  the  manured. 

Irrigation  influenced  the  top  feet  of  the  cropped  plots  proportionately 
more  than  the  fallow,  but  water  did  not  appear  to  penetrate  the  fallow  plots 
below  7  feet  as  readily  as  it  did  the  cropped  ones.  Under  dry  farming 
conditions  the  difference  in  moisture  between  cropped  and  fallow  plots  was 
not  noticeable  until  after  June  16.  Cropped  plots  showed  more  fluctua- 
tion than  fallow  ones.  Wheat,  maize,  potatoes,  and  peas  drew  most  of 
tjtieir  moisture  from  the  first  4  feet  in  depth.  The  wheat  land  contained 
less  moisture  in  the  autumn  than  the  other  cropped  soils,  with  maize  following. 

The  increase  in  moisture  due  to  applications  of  5  to  7  ^/2  inches  of  irri- 
gation water  was  felt  to  depths  of  10  feet  in  24  hours,  although  most  of  the 
increase  was  in  the  first  4  feet. 


(i)  See  also  B.  April  1914,  No.  308  ;  R.  January  1916,  No.  8  ;  R.  Dec.  1917,  No.  1114 
R.,  February  1918,  No.  128.  (Ed.) 
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The  effect  of  mulches  in  preventing  moisture  loss  under  both  irrigation 
and  dry-farming  was  noticeable  several  feet  below  the  surface  of  the  ground, 
but  the  surface  foot  showed  the  greatest  benefit  from  mulches.  A  straw 
mulch  proved  considerably  better  than  a  2-inch  soil  mulch. 

Mulches  on  irrigated  plots  appear  to  influence  the  moisture  content 
of  the  soil  to  greater  depths  than  do  those  under  dry-land  conditions.  A 
dry-farm  plot  kept  free  from  weeds  in  1916  but  not  mulched  lost  very 
little  more  water  than  one  mulched  2  inches  deep.  A  6-inch  cultivation 
on  spring-j)lough.ed  and  a  2-inch  cultivation  on  autumn-ploughed  dry- 
farm  land  seemed  to  conserve  the  moisture  best. 

Subsoiling  15  inches  deep  had  little  influence  on  the  moisture  ;  spring 
discing  was  rather  a  distinct  benefit. 

An  8-year  average  shows  that  spring  ploughing  under  dry-farming 
iconditions  at  Nephi  conserves  moisture  better  than  autumn  ploughing. 
This  difference  in  favour  of  spring  ploughing  is  shown  more  below  the  first 
foot  than  in  the  first  foot,  and  more  in  summer  and  autumn  than  in  spring. 

A  precipitation  as  small  as  o.i  inch  .under  dry-farming  conditions  could 
not  be  detected  in  moisture  determinations  soon  after,  but,  when  as  much 
as  0.5  inch  fell  within  a  short  time,  an  increase  in  moisture  was  noticed 
to  a  depth  of  6  feet. 

When  freely  supplied  with  water,  a  soil  with  a  high  initial  percentage 
of  moisture  will  come  to  a  moisture  equilibrium  sooner  than  a  drier  one, 
but  if  given  time  the  drier  soil  will  absorb  a  greater  quantity  through  a 
long  distance  either  upward  or  downward  than  will  the  wet  one. 

The  rate  of  moisture  penetration  in  the  first  10  days  was  nearly  twice 
as  great  with  initial  percentages  above  15  as  with  5  or  below,  and  nearly 
twice  as  rapid  after  a  15-inch  irrigation  as  after  a  5-inch  one.  Under 
the  most  favourable  conditions  7  feet  was  influenced  in  10  days. 

Moisture  movement  from  soils  of  optimum  moisture  content  into  soils 
:)f  differing  initial  percentages  varied  to  an  extent  inversely  as  the  initial 
:ontent  of  the  dry  soil.  At  the  end  of  six  weeks,  however,  the  amount  of 
^ater  actually  in  the  soils  still  varied  directly  as  the  initial  percentage. 

The  higher  the  percentage  of  moisture  in  the  soil  supplying  the  water 
;o  a  dry-soil,  the  more  rapidly  and  farther  from  the  source  of  water  did 
:lie  moisture  move. 

Even  when  the  source  of  water  was  an  unsaturated  soil,  greater  and 
aster  movement  took  place  when  the  water  was  moving  downward  than 
vpward.  When  the  quantity  of  soil  yielding  the  water  was  so  small  as 
o  make  the  total  m(  isture  content  of  both  moist  and  diy  soils  very  low 
f  equally  distributed,  the  effect  of  gravity  was  not  great. 

Moisture  from  a  nearly  saturated  soil  moved  a  greater  distance  into 
oam  than  into  sand  in  139  days  and  into  sand  farther  than  into  clay. 
The  clay,  however,  contained  more  moisture  in  the  layer  of  soil  next  the 
vater  supply  than  the  others  and  sand  contained  by  far  the  least. 

Sand,  with  '].']']  per  cent  of  moisture,  gave  up  its  moisture  to  loam 
!tiuch  more  readily  than  did  loam  with  31.09  or  clay  with  24.62  per  cent 
|tf  moisture. 
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The  rate  of  rise  of  moisture  from  soils  of  varying  fineness  when  used 
either  as  water  sources  or  water  absorbers  varied  inversely  \vith  the  fine- 
ness. Water  rose  to  a  height  of  over  30  inches  in  a  loam  soil  from  a  moist 
sand  in  94  days,  while  from  a  moist  clay  it  rose  little  more  than  6  inches 
in  this  length  of  time.  In  all  soils  the  most  rapid  rise  of  the  water  was 
during  the  period  soon  after  being  placed  in  contact  with  the  water. 

Although  the  rise  of  the  moisture  was  more  rapid  in  the  sand  and  loam 
than  in  the  clay,  the  rise  continued  steady  longer  in  the  cla}^  than  in  the 
others, 

839-Studies  in  Soif  Reaction  as  Indicated  by  the  Hydrogen  Electrode  (i).  — i.  plummer' 

J.  K.  (North  Carolina  Agricultural  Experiment  Station),  Studies  in  Soil  Reaction  as 
indicated  by  the  Hydrogen  Electrode,  in  the  Journal  of  Agricultural  Research,  Vol.  XII, 
No.  I,  pp.  19-31,  +  8  Tables  +  Bibliography  of  13  Publications.  Washington,  D.  C, 
January  7,  1918.  —  II.  HoaglaNd,  D.  R.  and  Sharp,  I^.  T.  (Agricultural  Experiment 
■^  Station  of  the  the  University  of  California),  Relation  of  Carbon  Dioxide  to  Soil  Reac- 
tion as  Measured  by  the  Hydrogen  Electrode,,  in  the  Journal  of  Agricultural  Research, 
Vol.  XII,  No.  3,  pp.  139-148  -f-  Bibliography  of  11  Publications.  Washington,  D.  C, 
January  21,  191 8. 

The  hydrogen  electrode  has  be'en  used  by  the  author  for  indicating  soil 
reaction  on  a  number  of  untreated  soils  in  suspension.  The  soils  ex- 
perimented with  represent  a  wide  range  in  texture  of  those  commrn  to  the 
area  of  the  southeastern  portion  of  the  United  States,  extending  from  and 
including  the  Appalachian  Mountains  to  the  Atlantic  Ocean.  The  H-ion 
concentration  varies  from  almost  "  true  neutrality  "  to  rather  excessive 
"  true  acidity  "  in  the  soils. 

With  the  Morgan  apparatus  for  extracting  film  water  from  soils,  it 
was  shown  that  its  reaction  is  the  same  as  the  free  water,  differing  only  in 
intensity. 

The  effects  of  certain  fertilisers  on  the  H-ion  concentration  of  long- 
time-treated plots  of  three  soils  were  measured,  with  the  following  results  : 
—  i)  ammonium  sitlphate  materially  increased  the  H-ion  concntration  of  all 
plots  which  received  applications  of  this  mateiial.  The  acidity  thus  de- 
veloped often  extends  to  the  subsoil ;  2)  sodium  nitrate  slightly  reduced 
the  acidity  of  the  plots  to  which  it  was  applied ;  3)  potassium  sulphate  in- 
creases the  "  true  acidity  "  when  applied  to  soils,  though  not  as  greatly  as 
ammonium  sulphate ;  4)  acid  phosphate  does  not  appear  to  affect  in  either 
direction  the  H-ion  concentration  of  field  soils.  5)  I/ime  materially  in- 
creases the  OH-ion  concentration  of  field  plots  to  which  it  has  been  added. 

The  acidity  developed  from  ammonium  sulphate  was  more  intense  in 
the  film  than  in  the  free  water  of  the  three  soils. 

Monocalcium  phosphate  does  not  change  in  any  way  the  soil-film  water 
until  excessive  amounts  are  added. 


(i)  Though  tli^  hydrogen  electrode  has  been  used  for  some  time  in  indicating  changes  in 
reaction,  Gillespie  was  the  first  to  use  it  on  _an  extended  scale  as  an  indicator  of  reactirn  in 
soils  (See  R.  1916,  No.  733).  I^ater  Sharp  &  Hoagland  measured  the  hydrogen-ior 
concentration  of  numerous  soils  in  suspension  and  they  also  applied  the  method  to  the 
study  of  other  phenomena  of  the  soil. 
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II.  — In  a  previous  article  (Sharp,  h.  T.  and  Hoagland,  D.  R.,  Acidity 
and  Absorption  is.  Soils  as  Measured  by  the  Hydrogen  Electrode,  Journal 
of  Agricultural  Research,  Vol.  VII,  No.  3,  pp.  123-145)  the  authors  have 
presented  data  concerning  the  question  of  soil  reaction  as  determined  by 
the  hydrogen  electrode.  Since  this  work  did  not  include  direct  measure- 
ments of  the  effect  of  carbon  dioxide  on  the  reaction  of  soils,  it  was  thought 
desirable  to  carry  out  further  experiments  on  this  point. 

The  H-ion  concentrations  of  soil  suspensions  were  measured  under 
various  partial  pressures  of  carbon  dioxide,  with  the  following  results :  — 
The  H  ion  concentration  of  suspensions  of  acid  soils  is  not  markedly 
affected  by  i  ncreasing  the  content  of  carbon  dioxide  up  to  10  per  cent.  The 
H-ion  concentration  of  slightly  alkaline  soils  is  slightly  increased  by  such 
treatment.  A  notable  increase  in  H-ion  concentration  is  observed  when 
.soils  containing  alkali  carbonates  are  similarly  treated. 

It  has  not  been  found  that  any  treatment  with  carbon  dioxide  can 
produce  an  alkahne  reaction  in  the   suspension  "bf  an  acid  soil. 

When  the  original  conditions  are  restored,  nc  permanent  change  in  soil 
'reaction  could  be  attributed  to  the  carbon  dioxide. 

Further  experiments  with  the  hydrogen  electrode  have  confirmed 
the  point  of  view  that  solutions  in  equilibrium  with  acid  soils  contain  H-ion 
in  ex  ess  of  OH-ion. 

840  -  Humus  in  Mulched  Basins,  Relation  of  Humus  Content  to  Orange  Production, 
and  Effect  of  Mulches  on  Orange  Production.  —  Jensen,  c.  a.  (Bureau  of  Plant  in- 
dustry, u.  S.  Dept.of  Agric.),in/o!»'«a/  of  Agricultural  Research,  Vol.  XII,  No.  8,  pp.  505- 
518,  8  Tables,  Bibliography  of  10  Publications.  Washington,  D.  C,  February  25,  1918. 
This  report  presents  a  study  on:  —a)  the  changes  in  humus  content  in 
soils  in  basins  mulched  with  different  organic  substances ;  b)  the  effect  of 
lime  on  humus  content  in  soils  in  mulched  basins  ;  c)  the  relation  of  humus 
content  in  the  soil  to  orange  production. 

By  "  humus  "is  meant  the  brown-  to  black-coloured  organic  extract 
obtained  from  soil  leached  with  i  per  cent  hydrochloric  acid  to  remove  the 
calcium  completely  and  the  soil  residue  boiled  for  two  minutes  in  a  7.5  per 
cent  sodium  hydrate  solution. 

Humus  determinations  in  mulched  basins  in  citrus  groves  showed  a 
fluctuation  in  the  percentages  of  humus  from  time  to  time.  The  average 
percentage  of  humus  increased  more  in  basins  on  clay  loam  soil  than 
in  basins  on  lighter  soils,  with  manure  and  alfalfa  as  mulching  m.aterials. 
Usually  the  percentage  of  humus  in  basins  increased  more  when  manure  was 
used  as  mulch  than  when  alfalfa  was  used  as  mulch.  This  seemed,  however, 
to  be  due  more  to  the  humus  added  with  the  manure,  than  to  the  greater 
"  bumification  "  of  the  manure  over  the  alfalfa.  When  manure  alone  was 
used  as  mulch  in  basins  the  increase  in  humus  was  greater  than  when  lime 
was  added  with  the  manure.  In  most  cases  when  lime  was  added  to  alfalfa 
in  basins  greater  increase  in  the  humus  content  occurred  than  when  alfalfa 
alone  was  used.  Blood,  acid  phosphate,  bone  meal,  tankage,  or  sulphur  did 
not  show  any  appreciable  influence  on  the  changes  of  humus  content  in 
mulched  basins.     It  was  not  evident  that  there  was  any  appreciable  accu- 
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mulation  of  humus  in  the  lower  depths  of  soil  due  to  the  leaching  of  humus 
from  the  surface  foot  of  soil.  There  was  no  evident  correlation  between 
the  amount  of  humus  in  the  soil  in  mulched  basins  and  the  amount  of  fruit 
on  the  trees.  There  was  no  evident  effect  of  lime  on  orange  production  in 
these  experiments.  Alfalfa  and  bean-straw  mulch  in  basins  on  the  heavier 
soil  types  produced  from  30  to  100  per  cent  more  oranges  per  tree  than 
manure  mulch.  Manure  mulch  produced  more  oranges  per  tree  than  either 
barley  hay,  sweet  clover,  bur  clover,  or  pine  shavings.  These  differences 
were  obtained  in  the  summer  following  the  application  of  the  mulches  in 
the  preceding  autumn.  Alfalfa  mulch  and  manure  mulch  in  basins  on  the 
lighter  types  of  soil  produced  no  observable  differences  on  fruit  production  of 
lemons  in  the  course  of  one  year.  In  all  experiments  so  far  conducted  by 
the  Office  of  Biophysical  Investigations ,  Bureau  of  Plant  Industry,  in  the 
Riverside  area,  the  mulched-basin  system  on  the  heavier  soil  types  has  pro- 
duced favourable'growth  response  in  a  few  months.  It  usually  takes  long- 
er to  produce  appreciable  response  on  the  lighter  soil  types.  It  appears 
that  the  degradation  products  from  freshly  decompose  ng  organic  substances 
are  more  effective  in  orange  production  than  the  amount  of  "  humus 
formed.  And  the  value  of  a  given  mulch  does  not  necessarily  depend  upon 
its  being  a  legume  or  non-legume. 

841  -  Formation  of  Black  Alkali  (Sodium  Carbonate)  in  Calcareous  Soils.  —  breazeale, 

J.  F.  (Biophysical  Investigations,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agric),  in 
Journal  of  Agricultural  Research,  Vol.  X,  No.  11,  pp.  541-589,  26  Figs.,  4S  Tables  -f  i  Plate, 
Bibliography  of  7  Publications.  Washington,  D.  C,  September  10,  1917. 
With  the  exception  of  an  adequate  water  supply,  the  presence  and  accu- 
mulation of  alkali  is  probably  the  most  important  problem  that  confronts 
the  man  engaged  in  farming  under  irrigation  in  the  arid  and  semi-arid  re- 
gions of  the  West. 

As  ordinarily  used,  the  term  "  alkali  "  indicates  the  salts  of  sodium, 
together  with  calcium  and  magnesium  salts  in  lesser  amounts.  In  this 
paper  the  term  includes  all  the  water-soluble  salts  of  the  soil,  whether 
organic,  or  inorganic.  This  paper  discusses  only  one  specific  phase  of  al- 
kali formation  and  that  is  that  which  takes  place  when  sodium  salts  are  pre- 
sent in  a  calcareous  soil.     The  conclusions  arrived,  at  are  as  follows  :  — 

i)  In  the  reaction  between  sodium  nitrate  (or  sodium  cloride  or 
sodium  sulphate)  and  calcium  caibonate,  resulting  in  the  formation  of 
sodium  carbonate,  the  presence  of  relatively  small  amounts  of  calcium 
nitrate  or  calcium  chloride  in  the  reaction  impedes  and  may  prevent  the 
formation  of  sodium  carbonate. 

2)  The  presence  of  a  saturated  solution  of  calcium  sulphate  in  this! 
reaction  does  not  entirely  stop  the  formation  of  sodium  carbonate. 

3)  Sodium  nitrate,  sodium  chloride  and  sodium  sulphate  in  the  pre- 
sence of  carbon  dioxide  react  with  calcium  carbonate  with  the  formation 
of  sodium  bicarbonate. 

4)  The  presence  of  relatively  small  amounts  of  calcum  nitrate  or  cal- 
cium chloride  in  this  reaction  impedes  and  finally  prevents  the  formation 
of  sodium  bicarbonate. 
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5)  The  presence  of  calcium  sulphate  has  no  effect  in  preventing  the 
formation  of  sodium  bicarbonate  when  sodium  sulphate  or  a  mixture  con- 
taining sodium  sulphate  reacts  with  calcium  carbonate. 

6)  A  field  application  of  gypsum  will  probably  have  no  effect  in  over- 
coming black  alkali  if  the  soil  already  contains  soluble  sulphates  in  appre- 
ciable amounts,  or  if  the  irrigation  water  contains  these  salts. 

7)  Sodium  nitrate,  sodium  chloride,  and  sodium  sulphate  increase 
the  solubility  of  calcium  carbonate  in  the  soil. 

8)  Sodium  nitrate,  sodium  chloride,  and  sodium  sulphate  react  with 
calcium  carbonate  in  the  soil  with  the  formation  of  sodium  carbonate 
("black  alkaU"). 

9)  Sodium  carbonate,  formed  by  the  above  reaction,  decomposes 
the  organic  matter  o-f  the  soil. 

10)  Calcium  carbonate  has  a  slightly  destructive  action  upon  the 
organic  matter  of  the  soil. 

11)  Sodium  carbonate  is  much  more  destructive  to  organic  matter 
than  sodium  bicarbonate. 

12)  The  alkali  crusts  that  accumulate  upon  the  soil  in  some  irrigat- 
ed regions  are  due  in  part  to  the  action  of  sodium  salts  upon  calcium 
carbonate  with  the  formation  of  sodium  carbonate. 

13)  Barren,  or  "  slick  ",  spots  are  often  due  to  the  action  of  sodium 
nitrate,  sodium  chloride,  or  sodium  sulphate  upon  calcium  carbonate  with 
.the  formation  of  sodium  carbonate. 

14)  vSodium  chloride  and  sodium  sulphate  have  a  protective  action 
upon  organic  matter  in  the  presence  of  sodium  carbonate. 

1 5)  A  calcareous  hardpan  often  produces  black  alkali . 

842  -  Influence  of  Carbonates  of  Magnesium  and  Calcium  on  Bacteria  of  Certain  Wis- 
consin Soils.  ^  FuLMER,  PI.  1,.  (Wisconsin  Agricultural  Experiment  Station),  in  Journal 
of  Agricultural  Research,  Vol.  XII,  No.  8,  pp.  463-504, 19  Tables,  11  Figs.,  Bibliography  of 
64  Publications.  Washington,  February  25,  1918. 

It  is  a  well-established  fact  that  the  majority  of  the  changes  of  soil  con- 
stituents are  brought  about  by  microorganisms  and  are  influenced  by  the 
number  and  kinds  of  bacteria.  The  beneficial  effect  of  lime,  calcium  car- 
bonate, and  magnesium  carbonate  on  the  growth  of  higher  plants  is  generally 
preceded  by  an  increase  in  the  number  of  bacteria.  An  increase  in  the  num- 
ber of  soil  microorganisms  is  usually  reflected  in  a  more  rapid  decomposi- 
tion of  organic  matter  and  a  greater  liberation  of  the  inorganic  soil  con- 
stituents, chiefly  potassium  and  phosphorus. 

Although  many  important  data  have  been  obtained  in  relation  to  the 
effect  of  liming  on  the  bacteria  in  soil,  there  still  remain  problems  which 
deserve  careful  investigation  —  for  example,  the  amount  and  kind  of  lime 
and  calcium  and  magnesium  carbonates  that  can  be  applied  most  economic- 
ally and  yet  give  the  best  results.  The  investigations  described  were  un- 
dertaken with  the  hope  of  throwing  some  light  upon  the  problem  of  soil 
bacteria  and  their  response  to  applications  of  magnesium  carbonate,  cal- 
cium carbonate  and  limestone.     The  effect  of  these  substance  on  pure  cul- 
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tures  of  bacteria  and  on  the  ordinary  soil  flora  was  observed  in :  —  a)  acid 
Colby  silt  loam  soil ;  b)  acid  Plainfield  sand  ;  c)  neutral  IVliami  silt  loam. 

From  a  brief  review  of  certain  of  the  more  important  papers  relating 
to  the  effect  of  lime  (CaO),  calcium  carbonate  and  magnesium  carbonate  on 
soil  microorganisms  it  appears  that  the  addition  of  calcium  and  magnesium, 
either  in  the  form  of  oxide  or  carbonate,  to  soil,  and  especially  to  acid  soil, 
brings  about  conditions  favourable  to  the  growth  of  certain  groups  of  micro- 
organisms. There  are  many  factors  which  have  been  given  little  or  no  con- 
sideration —  for  instance,  what  relationship  exists  between  the  total  number 
of  bacteria  in  soil  and  the  quantity  of  soil  acid  neutralized  ?  With  few  ex- 
ceptions, Httle  attention  has  been  directed  toward  the  relative  effect  of 
calcium  and  magnesium  carbonates  on  the  soil  flora.  There  exists  a  diversity 
of  opinion  with  regard  to  the  relation  of  bacteria  to  these  two  compounds. 
This  lack  of  harmony  may  be  due  to  the  difference  in  the  soil  types  which 
have  been  studied.  Again,  it  seems  that  "no  one  has  tried  to  measure  the 
effect  of  calcium  and  magnesium  carbonates  on  pure  cultures  of  bacteria 
in  sterilized  acid  soil.  To  obtain  information  with  regard  to  these  points, 
a  series  of  experiments  was  planned. 

Each  of  the  3  experimental  soils  was  passed  through  a  4  mm.  sieve 
and  mixed.  The  calcium  carbonate  requirement  of  the  2  acid  soils  was  de- 
termined :  — to  correct  the  active  acidity  of  100  gm.  of  soil  on  the  dry  basis 
1.05  gm.  were  required  for  the  Colby  silt  loam  and  0.21  gm.  for  the  Plain- 
field  sand.  Three  bases  were  used  to  neutraUze  the  acidity  in  these  soils  :~ 
i)  pure  precipitated  calcium  carbonate ;  2)  pure  precipitated  magnesium  car- 
bonate ;  3)  commercial  ground  limestone  with  53  per  cent  of  calcium  and 
43  per  cent  of  magnesiiim  oxide.  They  were  added  in  amounts  sufficient  to 
neutralize  ^4.  ^/a  and  the  total  active  acidity.  In  certain  experiments  vary- 
ing amounts  of  monocalcium  phosphate  were  added  to  the  soil,  alone  and  in 
various  mixtures  with  calcium  carbonate.  The  mixtures  of  soil  and  bases 
were  poured  into  earthenware  jars  and  the  moisture  content  raised  to  one- 
half  saturation  with  distilled  water. '  At  definite  intervals  samples  were 
drawn  and  plate  counts  made.  At  regular  intervals  the  effect  of  these  com- 
pounds on  the  total  number  of  bacteria  in  the  soil,  on  ammonification  and 
on  nitrification  was  studied.     The  results  were  as  follows  :  — 

The  number  of  bacteria  in  acid  Colby  silt  loam  and  acid  Plainfield 
sand  is  increased  by  the  appHcation  of  calcium  carbonate,  magnesium  car- 
bonate, or  limestone.  Magnesium,  carbonate  increases  the  number  to  a  much 
greater  extent  than  does  either  calcium  carbonate  or  limestone.  Mono- 
calcium  phosphate  and  dibasic  magnesium  phosphate  slightly  increase 
the  total  number  of  bacteria  in  neutral  soil. 

Nitrification  is  benefited  by  limestone,  calcium  carbonate,  and  magne- 
sium carbonate  treatment.  Magnesium  carbonate  in  soil  to  which  no  ni- 
trogenous substance  was  added  favours  nitrate  accumulation  more  than  does 
either  calcium  carbonate  or  limestone.  The  phosphates  increase  the  accu- 
mulation of  nitrate  nitrogen  to  a  very  small  extent.  When  gelatin  was  ap- 
plied to  the  soil,  magnesium  carbonate  did  not  benefit  nitrification  any  more 
than  calcium  carbonate  or  limestone. 
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Ammoiiification  in  Colby  soil  is  benefited  by  all  three  forms  of  the  car- 
bonates, while  in  Plainfield  sand  a  decrease  in  ammonia  is  shown.  Monocal- 
cium  phosphate  increases  ammonification  in  both  soils. 

Pure  cultures  (;f  Bacillus  tumescens  and  B.  subtilis  ammonify  blood 
meal  better  when  sterile  Colby  soil  is  treated  with  anyone  of  the  three  forms 
of  carbonates.  A  culture  of  B.  azoiobacter  in  the  two  soils  treated  with  the 
carbonates  and  mannite  fails  to  show  an  increase  in  total  nitrogen  in  the 
sand  and  only  a  slight  gain  in  the  Colby  soil.  Pure  cultures  of  B.  /adicicola 
of  both  alfalfa  and  lupine  strains,  and  B.  azoiobacter  are  greatly  benefited 
when  inoculated  into  sterile  Colby  soil  previously  treated  with  magnesium 
or  calcium  carbonate.  lyimestone  barely  increases  the  number  of  B.  azoto- 
hacter  in  Colby  soil.  In  neutral  and  acid  soils  treated  with  magnesium  car- 
bonate until  they  were  strongly  alkaline,  B.  azotobacter  greatly  increases 
in  number  in  comparison  with  that  of  the  untreated. 

From  the  data  considered  as  a  whole,  magnesium  carbonate  is  superior 
to  calcium  carbonate  or  limestone  in  stimulating  the  reproduction  of  bac- 
teria in  Colby  silt  loam  and  Plainfield  soils.  In  general,  the  smaller  appli- 
cations of  either  compound  give  better  results  than  do  the  heavier  appli- 
cations. Magnesium  carbonate  appears  to  play  an  important  part  in  the 
development  of  soil  bacteria,  much  more  so  than  does  calcium  carbonate. 
Magnesium  phosphate,  when  appUed  to  neutral  soil,  caused  an  increase  in 
the  number  of  bacteria.  In  the'neutral  soil  magnesium  phosphate  proved 
superior  to  calcium  phosphate  in  stimulating  the  bacteria  ;  in  acid  soil  nei- 
ther compound  appeared  to  benefit  the  soil  flora. 

843  -  The  Gases  of  Swamp  Rice  Soils.  —  Part  III.  A  Hydrogen-Oxidising  Bacte- 
rium from  these  Soils. —  Part  IV.  The  Source  of  the  Gaseous  Soil  Nitrogen.— 

Harrison,- W.  H.and.SuBRAMA^nA  Aiyer,  P.  A.,  iu  Memoirs  of  the  Department  of  Agricul- 
ture in  India,  Chemical  Series,  Vol.  IV,  No.  4,  pp.  135-148,1  Fig., 9 Tables  ;  Vol.  V,  No.i, 
pp.  1-31,  Figs,  and  Diagrams.  Calcutta,  1916. 

In  a  preceding  memoir  (i)  published  by  the  authors  dealing  with  the 
relationship  between  the  gases  of  swamp  rice  soils  and  the  organized  film 
present  on  the  surface  of  the  soil,  it  was  shown  that  the  latter  possessed  the 
power  of  oxidising  hydrogen.  This  oxidation  was  further  demonstrated 
to  be  due  to  the  activities  of  certain  bacteria  and  crude  cultures  were 
obtained  and  their  action  studied.  A  pure  culture  of  a  specific  bacterium 
has  been  obtained  and  it  is  with  this  organism  that  the  third  part  deals.  It 
contains  a  description  of  the  hydrogen-oxidising  organism,  together  with 
the  effect  of  different  concentrations  of  various  nitrogen  containing  chemicals 
upon  its  power  to  oxidise  hydrogen.  No  name  is  assigned  to  the  organism, 
but  it  is  said  to  be  different  from  previously  described  hydrogen-oxidising 
bacteria. 

Part  rV  deals  with  explanations  for  the  variation  in  quantity  and  com- 
position of  gases  evolved  from  cropped  and  uncropped  soils  during 
different  stages  of  growth.  The  authors  demonstrate  that  a  very  consider- 
able proportion  of  the  gaseous  nitrogen  normally  found  in  swamp  paddy 


(i)  See  R.,  1914,  No.  119  ;  1915,  No.  490.  (Ed.). 
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soils  is  produced  through  the  decomposition  of  organic  matter.  The  nitrogen 
thus  liberated  is  derived  from  two  distinct  sources  :  a)  from  the  decompos- 
able organic  matter  of  the  soil  or  of  the  green  manure  used,  and  b)  from  a 
certain  proportion  of  the  roots  of  the  crop  which  die  and  subsequently 
decompo  je.  The  production  of  gaseous  nitrogen  from  soil  organic  matte  r 
and  green  manure  persists  throughout  the  growing  season,  but  is  most 
prominent  during  the  earlier  period,  whereas  that  derived  from  root  decom- 
position is  most  prominent  during  the  later  stages  of  growth  and  persists 
after  harv'est  time.  The  crop  does  not  interfere  with,  or  materially  alter, 
the  normal  course  of  the  ferijientation  of  the  soil  organic  matter  and  green 
manure.  The  diSerence  in  the  rate  of  evolution  of  gases  from  cropped  and 
uncropped  soil  is  due  to  a  matted  root  condition  existing  near  the  surface 
which  in  conjunction  with  the  fine  soil  particles  mechanically'  hinders  the 
escape  of  gases  on  cropped  soil.  After  appreciable  quantities  of  gas  accu- 
mulated and  the  roots  began  to  deca3',  which  occurred  about  the  time  rice 
was  jointing,  the  accumulated  gas  began  to  escape  in  large  quantities, 
whereas  on  uncropped  soil  the  escape  was  very  uniform  throughout  the 
growing  period.  The  difference  in  composition  was  found  to  be  due  to  the 
influence  of  the  same  factors.  The  methane  and  h^'drogen  retained  near 
the  organised  surface  film  was  oxidised  thus  giving  to  the  gas  finally  escap- 
ing from  cropped  soil  a  much  higher  per  cent  of  nitrogen  and  lower  per 
cent  of  methane  and  hydrogen. 

S44  -  Artificial   Glaciers  for  the   Irrigation  of   Mountain  Pastures,  in  India.  — | 

I.  Dain-Elli,  G.,in  the  Riiista  del  Club  Alpino  Italians,  Vol.  XXXVII,  X*os  i,  2,  3,  p.  30. 
Turin,  January,  February,  March,  1018. —  II.  LuiGGi,  1,.,  in  the  Annali  d'Ingegncria\ 
e  d'ArchitJttura,  Year  XXXIII,  No.  9,  pp.  139-140.  Rome,  May  i,  1918. 
I.  —  Sig.  G.  Dai>telli,  who  explored  the  Caracoram  hills  in  1913-191/,  I 
records  that  the  inhabitants  of  Cunis  built  an  artificial  glacier  so  that  they) 
coiild  extend  their  fields  and  have  sufficient  water  to  irrigate  them.     The 
method  was  to  choose  a  spot  as  high  and  elevated  as  possible  and  well  pro- 1 
tected  from  the  sun  ;  on  a  bed  of  straw  they  next  placed  a  la3'er  of  gourds  I 
filled  with  water  following  with  alternate  layers  of  gourds  and  straw.     If 
13ossible  the  straw  is  mixed  with  briars  and  wood  charcoal.  At  the  beginningi 
of  winter  stones  are  laid  on  the  upper  layer,  then  a  number  of  wide-necked  I 
earthenware  pots  full  of  water,  which    naturally    freezes.     After  2  or  3f 
months,  when  the  great  winter  falls  of  snow  have  ended,  the  snow  is  covered,] 
fijst  \\ith  straw,  then  with  earth,  thus  covering  all  the  preceding  material. 
The  inhabitants  repeat  the  same  piocedure  the  second   and  third  5'ears,  I 
extending  the  area  each.  time.     If,  for  example,  200  gourds  are  placed  the 
first  3'ear,  ths  second  year  400  are  placed,  and  so  on.  At  the  end  of  the  fourth 
year  the  glacier  is  ready,  and  grows  spontaneoush'  each  year,  while  each 
summer  it  furnishes  the  water  required  for  the  fields.     The  author  has 
heard  of  artificial  glaciers  that  have  been  working  for  over  40  years.     The 
preser\-ation  of  the  initial  glacitj,  i.  e.,  that  produced  artificially  by  the] 
4  y»:ar's  work,  is  easily  explained  as  the  materials  that  protect  the  suc- 
cessive masses  of  winter  snow  both  above   and  below  are  bad  conductors! 
ot  heat.     It  is  more  difficuH  to  explain  how  the  glacier  continues  to  work 
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afterwards  \vi<-hout  the  addition  of  fresh  insulating  material.  Verj  pro- 
bahly  the  fresh  snow  fallen  on  the  system,  while  free  from  the  warming 
action  of  the  soil,  melts  in  the  stimmer  on  account  of  the  air  temperature, 
but  freezes  again  on  coming  in  contact  v.'ith  the  underlying  artificial  la^'ers 
at  a  ven,^  low  temperature  ;  the  snow  thus  feeds  the  lower  layers  and  com- 
pensates for  the  losses  due  to  melting  in  summer.  It  is  these  losses  th^it 
are  used  for  irrigating  the  fields  h'ing  at  a  lower  level.  The  fact  recorded 
by  the  author  was  briefly  des^^ribed  in  1867  by  :Mr.  Johnson  (r)  in  the 
description  of  his  exploration  journey  across  the  Himalayan  mountains. 
II.  —  Prof.  liUiGi  l/riGGi,  pointing  one  the  construction  of  these  arri- 
ficial  glaciers,  is  of  the  opinion  that  their  construction  as  artifirial  lakes 
in  the  mountains  would  help  to  make  the  wairer  supph*  more  regular,  and 
would  lead  to  a  more  complete  and  better  utilisation  of  the  natural  sup- 
j>lies  of  water  of  Italy. 

S45  -  Leakages  from  Irrigation  Canals  and  Reservoirs  in  the  U.  S.  A.—  davis,  a 

(Director  and  Chief  Engineer,  U.  S.  Reclamation  Service),  in  the  Ff:;^itUtri't:Xciirs-RiCOTd, 

Vol.  lyXXX,  No.  14,  pp.  663-665.  New- York,  April  4,  1918. 

In  numerous  cases  in  the  United  States  the  admission  of  water  into 
irrigation  canals  and  reser\'>irs  has  disclosed  the  existence  of  subterranean 
cavities  mt  previously  observed.  The  author  quotes  three  examples  of 
canal  troubles  (those  of  Flathead  ;  Grand  Valley  Lands,  Colorado  :  and 
Spanish  Fork  Canal,  Utah)  and  six  of  difl&culties  with  reservoirs  (Jerome 
and  Deer  Flat  reser^'oirs,  Idaho  ;  Lake  ;Mc;MiUan  and  Hondo  reservoir. 
New  ;Mexico  ;  Walnut  Canon  reservoir,  Arizona ;  and  Tumalo  reservoir, 
Oregon).  For  each  of  these  he  describes  the  difficulties  and  the  remedies 
applied,  discussing  the  successes  or  failures. 

Some  of  the  difficulties  encountered,  especially  in  canal  building,  are 
of  such  nature  that  no  method  of  foreseeing  them  appears  to  be  possible. 
In  the  case  of  canals,  however,  these  difficulties  are  usually  easily 
remedied,  either  by  puddling  the  ca\'ities  that  appear,  as  at  Flathead  and 
Grand  Valley,  or  by  relocation,  as  at  Cailsbad.  Remedies  in  the  case  of 
reservoirs  are  not  so  easy.  Puddling  is  useless  if  the  subterranean  condi- 
tions are  such  that  the  seepage  of  water  can  get  away  and  thus  let  the  see- 
page continue.  Xo  reservoir  in  earth  is  of  much  value  if  it  continuously 
seeps  at  the  rate  that  water  can  pass  vertically'  through  puddled  ea-  th.  The 
problem  then  is  to  avoid  regions  where  subterranean  conditions  are  such 
that  the  water  can  escape.  A  few  rules  of  caution  may  be  of  value  :  — 
i)  Avoid  reser\-oirs  adjacent  to  g^-psum  deposits  and  to  limestone 
deposits  which  show  evidence  of  caves. 

2)  Examine  critically  reservoirs  in  volcanic  rock,  as  a  few  have  failed 
in  such  locations.  Coarse-grained  sandstone  seems  to  be  an  object  of 
suspicion  and  should  be  carefidly  examined. 

3)  ZSTatural  depressions  are  treacherous  and  should  be  examined  with 


(i)  JOHXSO:?,  W.  H.,  Report  on  his  journey  to  Ilchi.the  Capital  of  Khotan  in  Chinese 
Tartarr,  Journal  of  the  Royal  Geographical  Society,  1S67,  Vol.  37)  P-  23.  {Authc^). 
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care,  and  if  they  are  near  deep  canons  or  underlain  with  coarse  material 
where  water  might  readily  escape,  no  superficial  tightness  will  avail  to  make 
them  effective. 
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In  the    Philippine  Agricultural 


846  -  New  Deposits  of  Guano  in  the  Philippines. 

Review,  Vol.  X,  No.  3,  p.  301.  Manila,  1917. 

Owing  to  the  inability  ta  secure  f  ertiUzer  material  by  even  those  plant- 
ers who  have  learned  the  value  of  fertihzer  for  the  growing  of  sugar  cane, 
extensive  search  has  been  made  for  deposits  of  bat  guano  in  the  various 
parts  of  the  Philippine  Archipelago.  In  several  instances,  particularly  in 
the  southern  provinces  of  the  Island  of  lyuzon,  these  searches  have  resulted 
in  the  location  of  extensive  guano  deposits.  This  material,  however, 
has  invariably  contained  a  low  percentage  of  nitrogen  which  condition  was 
due  no  doubt  to  the  extremely  soluble  substance  containing  that  element 
having  leached  away  during  the  rainy  seasons.  Analysis  of  this  material 
showed  the  following  average  result :  —  Nitrogen  i,  phosphoric  anhy- 
dride 15,  and  potash  i  per  cent. 

847  -  Fertilising  Value  of  Ammonium  Nitrate.  —  Schoesing,  Th.  jr.,  in  Lc  Progrcs  A-^ri- 

cole  et  viticole,  Year  35,  No.  22,  pp.  517-519.    Montpellier,  June,  1918. 

Ammonium  nitrate,  hitherto  little  known  by  farmers  because  it  has 
ricver  been  available  in  large  quantities,  will  be  able  to  be  supplied  liberally 
to  them  when  no  longer  used  for  the  purposes  for  which  it  is  required  under 
present  circumstances.  For  this  reason  the  author  made  tests  of  its  fertilis- 
ing v?lue  by  pot  experiments.  Maize  seeds  of  equal  weight  were  sown 
in  each  pot,  which  contained  about  17  lb.  of  soil  with  an  initial  moisture 
percentage  of  12.9,  and  15  gm.  bipotassium  phosphate  as  basic  fertiliser. 
Except  in  the  two  control  pots  the  nitrogenous  fertiliser  added  to  each  con- 
tained 3.37  gm.  of  nitrogen  ;  four  pots  contained  ammonium  sulphate  and 
four  ammonium  nitrate.  The  plants  were  cut  down  to  the  ground  at  the 
beginning  of  earirg  and  the  following  average  weights  per  pot  of  the  air- 
dried  crop  were  obtained:  —  Control  pots,  87.6  gm.  ;  pots  with  ammonium 
sulphate,  106.8  gm.  ;  pots  with  ammonium  nitrate,  108.4  g"i-  Ammonium 
nitrate  thus  gave  an  increase  in  the  dried  crop  almost  equal  to  that  of 
ammonium  sulphate. 

The  soils  in  the  pots  was  kept  very  moist.  It  was  found  that,  al- 
though nitric  nitrogen  fertilisers  give  slightly  heavier  crops  than  ammo- 
niacal  nitrogen  fertilisers,  there  is  little  dilference  in  yield  in  very  wet  years. 

It  is  usually  admitted  that  the  nitrogen  of  ammoniacal  fertilisers 
must  be  nitrified  before  it  "an  be  used  by  pla  ts.  Several  workers  (MtJNTz, 
]\Iaz^,  SCHi^OK.SiNG  Jr.)  have,  however,  shown  that  absorption  occurs  in 
the  ammoniacal  form  as  well  as  in  the  nitric  one.  The  only  difference 
is  in  the  rate  of  absorption,  a  difference  which  might  be  explained  by  an 
influence  of  the  absorbing  properties  of  the  soil  on  the  ammonia.  Till  it 
is  nitrified  ammonia  will  also  be  less  mobile.  For  this  reason  an  excess 
of  water,  while  favouring  the  equilibrium  movements  which  cause  the  dis- 
solution of  new  quantities  retained  in  the  soil  in  proportion  as  absorption 
progresses,  exercises  a  very  good  influence  in  this  case. 
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848  -  The  PotassiumProblem(i)ancltheUtilisationof  Olive  Oil  Residue,  in  Italy.— 

1,'Abate,  G.,  II  problema  dclla  poiassa  e  rutiUzzazionc  delie  "  morchie",  pp.  8.  Bari, 
I^aterza  &  Figli,   191 8. 

The  potassium  question  is  one  of  the  most  serious  problems  for  all 
agricultural  countries,  especially  Italy,  which  consumes  much  less  than 
other  states  using  it,*  though  they  may  be  less  agricultural.  Among  the 
various  types  of  fertilisers,  some  of  which,  the  superphosphates,  have  de- 
veloped greatly,  potassium  is  not  yet  very  largely  used  by  Italian  farmers. 
As  sources  of  potassium  in  Italy  there  are  the  mother-lyes  of  the  salt-springs  ; 
the  leucites  of  Latium,  the  ashes  of  wood  and  other  vegetable  products 
(almond  shells,  exhausted  olive  cake).  Taking  the  whole  as  a  sole  source 
of  potassium  salts  for  agriculture,  there  only  remains  at  present,  according 
to  the  author,  distillery  residue,  and,  as  a  less  limited  and  hitherto  untested 
source,   the   residue    ("  morchie  ")    from  the   manufacture   of    olive   oil. 

Samples  of  olive  oil  residue  from  the  province  of  Bari  showed  the  fol- 
lowing composition,  in  grams  per  litre  :  —  water,  884-891 ;  mineral,  30.65- 
35.48  ;  organic  matter,  79.85-80.60  ;  fat,  10.50 ;  nitrogen,  10.  These  results 
led  to  a  comparison  between  the  residue  from  olive  oil  with  that  from  dis- 
tilleries and  molasses,  with  a  view  to  using  it,  like  these  products,  for  extract- 
ing potassium  salt  of  the  following  composition:—  water-soluble  matter, 
80.31  %  ;  matter  insoluble  in  Water  (carbon,  silica,  lime,  magnesia  and  8  % 
phosphoric  acid  combined  with  calcium,  iron,  and  aluminium),  19.09  %  ; 
potassium  carbonate,  55.15  %;  sodium  carbonate  2.57  %;  potassium  chlor- 
ide, 21.89  %  '  traces  of  potassium  sulphate  ;  water,  and  other  undeter- 
mined substances,  20.39  %•  When  refined  this  product  gives  on  an  aver- 
age:— potassium  carbonate,  68.88%;  sodium  carbonate,  3.2%  and  po- 
tassium chloride  27.27  %,  thus  resembling,  in  its  potassium  content,  similar 
products  extracted  from  molasses  and  used  as  fertilisers. 

The  olive  oil  residues  of  Apulia  give  more  than  30  gm.  of  potassium 
salts  per  litre,  equivalent  to  3  kg.  (6.6  lb.)  per  hectolitre  (22  gals.),  with 
48  %  of  potassium  as  carbonate  (50-60  %)  and  chloride  (15-20  %).  The 
yield  of  olive  oil  residue,  although  depending  largely  on  the  weather,  repre- 
sents almost  three  times  the  amount  of  oil  produced,  or  30  to  40  %  of  the 
Weight  of  the  olives.  If  the  oil  production  of  Italy  is  placed  at  44  million 
gallons  or  35200*000  gallons  as  in  the  period  1909-1913,  the  amount  of 
residue  Would  be  about  16  500  000  bushels.  If  all  this  were  used,  about 
294  000  cwt.  of  crude  potassium  salt  containing  141  320  cwt.  of  potassium 
Would  be  obtained.  If  the  nitrogen  as  well  as  the  potassium  is  to  be  utilised 
it  may  be  obtained  as  ammonium  sulphate  and  potassium  cyanide  {e.  g. 
by  Effront's  method). 

In  conclusion,  the  treatment  of  the  16  500  000  bushels  of  olive  oil  resi- 
due produced  by  Italy  for  the  extraction  of  potash  in  factories  in  the  dis- 
tricts with  the  largest  production  resolves  itself  essentially  into  a  problem 
of  transport,   as  for   all  poor   and  bulky  matter. 


(i)  See  R.  April,  1918,  No.  394.     {Ed.} 
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849  -  Plant  Succession  in  tlie  South  African  Thorn  Veld.  —  bews,  j.  w.,  in  The  Sout^. 

African  Journal  of  Science,  Vol.  XIV,  No.  4,  pp.  153-172   +  10  Figs.     Cape  Town, 

November,  191 7. 

The  tree  veld  is  perhaps  the  most  extensive  type  of  vegetation  in  the 
Continent  of  Africa.  The  species  composing  it  in  the  various  districts  de- 
pend chiefly  on  climatic  differences,  but  also  on  the  soil.  Practically  all  the 
dry  valleys  in  the  east  of  S.  Africa  are  covered  with  tree  veld  in  which  spe- 
cies of  acacia  predominate.  The  Protea  Veld  is  more  mountainous  and 
extends  throughout  Rhodesia.  There  are  also  other  types  of  veld  in  this 
region,  such  as  the  Baobab  [Adansonia  digilaia)  Veld.  The  Transvaal 
Bush  Veld  is  a  combretaceous-leguminous  type  with  Terminalia,  Combre- 
fum,  Burkea,  etc.  The  mopane  {Copaifera  Mopane)  is  predominant  in  a 
large  part  of  the  Tree  Veld  of  Angola  and  South  Central  Africa,  whereas 
the  Baobab  Veld  extends  up  to  the  Congo.  Nearly  all  South  Central  Africa 
is  Tree  Veld,  broken  only  by  forests  on  the  mountain  slopes  in  the  east. 
In  the  tropics,  the  great  Congo  forest  and  the  dense  forests  which  extend 
throughout  the  Cameroons  and  West  Africa  to  lyiberia  cover  a  very  extens- 
ive area,  but  north  of  this,  and  south  of  the  Sahara  there  is  Tree  Veld  very 
similar  to  that  of  S.  Africa.  In  many  parts  of  the  tropics  and  sub-tropics 
various  palms,  such  as  Hyphaenc  ventricosa,  H.  thehaica  or  dum  palm, 
BorassHS  flaheUifer,  etc.,  predominate.  In  view  of  the  extent  and  im- 
portance of  this  type  of  vegetation  in  Africa,  the  study  of  the  natural  suc- 
cession of  plants  in  the  veld  is  of  the  utmost  value. 

The  species  of  trees,  bushes  and  lianes  which  cover  the  Thorn  Veld 
establish  themselves  in  ravines  and  on  the  banks  of  water  courses  where 
the  first  seeds  are  carried  by  birds  and  other  animals.  These  areas  serve 
as  bases  for  re-stocking  the  intermediate  spaces.  The  author  illustrates 
this  vegetation  by  that  observed  at  Bisley,  where  the  most  common  trees, 
in  order  of  their  abundance,  are  :  ■ — 

Acacia  arahica  var.  Kraussiana,  Celastrus  buxifolius,  Hippobromus 
alata,  Ehrctia  hoUentotica,  Jasminum  muUipartiUim,  J.  sp.  {Gerardi?), 
Elaeodendron  aethiopiciim,  Zizyphus  mucronata,  Grewia  caffra,  Acacia  caf- 
fra,  A.  horrida,  Randia  rudis,  Xanthoxylon  capense,  Combretum  Kraitssii, 
C.  salicijolia,  Nuxia  oppositifolia,  Royena  pallens,  Pavetta  lanceolata,  P. 
sp.,  (obovataP),  Cussonia  spicaia,  Helinus  ovata,  Gymmysporia  {Celastrus) 
sp.,  Brachylaena  discolor,  Dovyalis  {Aberia)  tristis,  Azima  tetracantha,  Euclea 
undidata,  E.  lanceolata,  Calpurnia  sp.,  i?Aws  spp.  Climbing  on  these  plants 
are  various  lianes  : — Dalbergia  obovata,  Vitis  cuneijolia,  V.  cirrhosa,  Cle- , 
matis  brachiata,  Asparagus  sp.,  Dalechampia  capensis,  etc.  The  undergrowth' 
is  rich  in  herbaceous  forms :  • — •  Sansevieria  thyrsiflora^  Lippia  asperifolia, 
Barlcria  obtusa,  Scilla  s-p.,  Rubits  rigidus,  Vernonia  corymbosa.  Melasma  sp., 
Kalanchoe  rotundifolia,  Cyathulasip.  and,  near  the  riverbed,  Setariaimberbis, 
Pennisetttm  unisetum,   Cyperus  spp.,   etc. 

Acacias,  especiall}'  Acacia  horrida  and  A.  arabica  var.  Kraiisiana 
are  the  chief  pioneer  species.  The  author  shows  that,  b}^  their  structure, 
these  plants  are  adapted  to  unshaded  locaUties  where  there  is  no  protec- 
tion against  grass  fires.  These  trees  prepare  the  Way  for  other  species 
which,  follow  and  establish  themselves  under  their  shade,  where  they  find 
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the  soil  well-prepared  by  the  activity  of  earth-worms,  termites  and  ants. 
There  are  various  stages  of  vegetation  and  subsequent  species  may  kill 
the  pioneer.  As  a  rule,  however,  the  thorn-trees  predominate  in  the  Thorn 
Scrub,  which  at  present  forms  the  final  stage  over  most  of  the  areas. 

The  author  gives  a  list  of  over  230  species  of  trees,  bushes  and  lianes 

of  the  Thorn  Veld,  showing  their  frequency  and  the  undergrowth.      He 

-  distinguishes  three  important  sub-formations  :  the  Thorn  Veld  near  the 

coast,  that  of  rocky  land,  and  that  of  the  stream  banks  ;  the  last  two  ftiay 

be  considered  as  distinct  formations. 

The  question  of  seed  distribution  is  discussed.  Wind  distribution  is 
of  relatively  small  importance.  The  chief  agents  of  dispersal  are  birds,  but 
for  species  with  capsular  fruit  and  small  seeds,  ants,  which  abound  in  the 
Thorn  Veld,  are  also  important. 

850 -The  Glandular  Pubescence  of  Several  Species  of  .A/e<//ca^o:  Observations  made 

in  Calitornia,  U.  S.  A.  —  McKee,  R.  (office  of  Forage-Crop  Investigations,  Bureau  of 
Plant  Industry,  U.  S.  Dept.  of  Agric),  in  the  Journal  of  the  Anurican  Society  of  Agronomy, 
Vol.  X,  No.  4,  pp.   139-162.     Washington,  March  20,  1918. 

Many  varieties  of  Medicago  have  been  classified  as  sub-species  on  the 
basis  of  the  presence  or  absence  of  the  glandular  pubescence,  but  the  'author's 
data  show  that,  in  certain  varieties,  this  pubescence  varies  markedly  with 
the  environmental  conditions.  It  can,  therefore,  not  be  adopted  as  a  con- 
stant character  in  the  determination  of  sub-species. 

Field  observations  made  during  many  years  on  several  plants  of  M. 
orbicularis  and  its  sub-species  showed  that,  at  the  beginning  of  the  season, 
none  had  pods  with  glandular  pubescence,  whereas  later,  after  several  hot, 
dry  days,  all  the  plants  and  all  the  pods,  young  and  old,  were  strongly 
pubescent. 

Some  forms  of  M.  lupulina  are  smooth  and  others  hairy  all  their  life- 
time ;  most  of  them  show  the  same  variation,  due  to  environment,  as  the 
preceding  species  (hot  and  dry  weather,  dry  soil). 

M.  falcata,  introduced  into  the  United  States,  has  a  marked  pubescence 
in  one  of  its  forms  only  —  M.  falcata  viscosa  ;  M.  sativa  is  glabrous.  Never- 
theless, some  plants  of  both  these  species  show  glandular  pubescence. 
For  this  reason  the  author  regards  them  as  hybrids,  although  they  show 
little  variation  in  their  other  characters. 

M.  hispida,  M.  Echinus,  M.  obscura  helix,  M.  intertexta,  M.  tuberculata 
aculeata,  have  a  microscopical  glandular  pubescence  on  the  pods  at  the 
beginning  of  the  season,  but  lose  it  towards  the  end  of  the  season. 

851  -  Behaviour  of  Sweet  Potatoes  in  the  Ground.  —  hasselbring,  h.  (Bureau  pf  Plant 

Industry,  U.  S.  Dept.  of  Agric), in  the  Journal  of  Agricultural  Research,  Vol.  XII,  No.i, 
pp.  9-17  -f-  I  Diagram.  Washington,  D.  C,  January  7,  1918. 

In  the  course  of  previous  investigations  on  the  behaviour  of  sweet 
potatoes  in  storage,  it  was  observed  that  the  percentage  of  starch  was  al- 
ways highest  and  the  percentage  of  sugar  lowest  in  freshly  dug  potatoes. 
The  constancy  of  the  condition  seemed  to  justify  the  conclusion  that  in 
the  growing  sweet  potato  the  reserve  materials  exist  essentially  in  the  form 
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of  starch,  and  that  the  appearance  of  sugar  in  considerable  quantities  is 
a  phenomenon  occurring  only  in  storage  or  after  the  destruction  of  the 
leaves. 

In  order  to  determine  whether  these  quantitative  relations  between 
the  starch  content  and  the  sugar  content  of  the  sweet  potato  remain  con- 
stant throughout  the  latter  part  of  the  growing  season,  and  to  what  ex- 
tent they  are  changed  by  the  death  of  the  vines,  the  carbohydrate  meta- 
bolism in  Big  Stem  sweet  potatoes  was  followed  from  the  time  the  roots 
were  large  enough  to  furnish  the  requisite  samples  (end  of  August  to  begin- 
ning of  September)  until  they  were  seriously  damaged  by  frost.  From  the 
numerous  analj^tical  data  given  in  three  tables  the  following  deductions 
are  drawn  for  September  i8  and  25,  October  2,  o,  17,  23,  and  30,  Novem- 
ber 6,  13,  20,  and  27,  respectively :—  moisture  (per  cent) :  — 73,92,  73.24, 
73-87'  75-47.  7^-30.  77-43.  77-78,  75,99,  78.14,  77.78,  78.93  ;  starch  (this 
percentage  as  well  as  the  following  ones  are  on  a  dry  matter  basis) :  — 
71.39.  72.39,  70.90,  69.28,  69.44,  68.51,  64.65,  63.58,  55.27,  50.73,  46.20; 
saccharose:—  7.93,  7.52,  8.81,  8.58,  8.31,  8.86,  11.24,  13-75.  18.40,  23.11, 
26.06  ;  reducing  sugar  as  glucose:—  1.44,  1.22,  1.72,  2.23,  2.81,  2.80,  3.16, 
2.69,  3.29,  3.20,  3.85;  total  carbohydrates:—  80.76,  81.13,  81.43,  80.09, 
80,57,  80.18,  79.05,  80.02,  79.96,  77.03,  76.11. 

Thus  the  moisture  content  of  the  roots  was  almost  uniform  from  Sep- 
tember 18  to  October  2,  after  which  it  gradually  increased  tiU  the  end  of 
the  season.  The  percentage  of  starch  in  the  dry  matter  of  the  roots  de- 
creased sUghtly  from  September  18  to  October  23,  and  then  with  increas- 
ing rapidity  till  the  end  of  the  season.  The  rapid  disappearance  of  the  starch 
follows,  with  a  little  delay,  on  the  death  of  the  leaves.  The  saccharose 
content  remains  practically  constant  between  7.52  to  8.86  till  the  rapid  de- 
crease of  the  starch,  when  it  begins  to. increase  correspondingly  till  it 
finally  represents  26.06  %  of  the  dry  matter  of  the  roots.  As  a  rule  the 
changes  in  cane  sugar  begin  somewhat  later  than  those  of  the  starch. 
The  reducing  sugar  first  remains  constant,  then  rises  gradually,  till 
the  final  percentage  is  slightly  more  than  double  the  initial  one.  The  in- 
crease in  reducing  sugar  somewhat  precedes  that  in  cane  sugar  ;  this  in- 
crease is  less  in  sweet  potatoes  left  in  the  ground  than  in  those  in  store. 
The  total  carbohydrates  undergo  little  change  till  towards  the  end  of  autumn, 
when  the  roots  begin  to  show  injury  from  frost,  which  causes  evident  loss 
of  carbohydrates. 

Conclusions.  —  The'  changes  occurring  in  the  roots  of  sweet  potatoes 
left  in  the  ground  during  the  end  of  the  growing  period  proceed  regularly. 
When, -on  the  death  of  the  leaves,  transpiration  and  the  flow  of  material 
into  the  epigeal  part  ceases,  the  accumulation  of  water  in  the  roots  and  the 
transformation  of  starch  into  reducing  sugar  and  from  that  into  sac- 
charose begin.  In  stored  and  cured  sweet  potatoes  there  is  considerable 
loss  of  carbohydrates  due  to  respiration,  whereas  if  the  roots  are  left  in 
the  ground  such  loss  is  insignificant  till  the  roots  have  been  injured  by  frost. 
The  accumulation  of  water  in  roots  left  in  the  ground  is  detrimental  to 
their  keeping  qualities.     It  is  preciselj^  to  reduce  this  moisture  content 
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that  the  sweet  potatoes  are  cured,  thus  giving  a  product  which  is  generally 
acknowledged  to  keep  better.  It  is  of  the  utmost  importance  that  sweet 
potatoes  be  not  left  in  the  ground  after  the  leaves  have  been  killed  by 
frost. 

852  -  Comparison  of  the  Hourly  Evaporation  Rate  of  Atmometers  and  Free  Water 
Surfaces  with  the  Transpiration  Rate  oiMedicago  sati'va  (i).—  brkgs.IvYman  j . 

(Biophysicist  in  Charge  of  Biological  Investigations)  and  Shantz,  II.  I<.  (Physiologist, 
Alkali  and  Drought  Resistant  Plant  Investigations,  Bureau  of  Plant  Industry,  U.S.  Dept. 
of  Agric.),in  J oiirnal of  Agnciiltural Research,  Vol.  IX, No. 9  pp.  277-292, 4 Fig. +  3  Plates, 
Bibliography  of  11  Publications.  Washington,  D.  C,  May  28,  1917. 

The  rate  of  evaporation  from  a  free  Water  surface  or  from  a  moist 
porous  surface  is  usually  considered  the  single-valued  expression  of  the  in- 
tensity of  the  weather  factors  influencing  transpiration.  Such  a  relation- 
ship is,  however,  subject  to  the  uncertainty  arising  from  the  marked  dif- 
ferences in  the  energy-absorbing  and  energy-dissipating  properties  of  the 
transpiring  and  evaporating  surfaces.  It  is  evident  that  the  transpiring 
and  evaporating  surfaces  must  be  in  agreement  in  this  respect  if  the  de- 
parture of  transpiration  from  evaporation  during  the  day  is  to  be  taken  as 
evidence  of  a  change  in  the  transpiration  coefficient,  resulting  from  sto- 
matal  control  or  other  reversible  changes  within  the  plant  body. 

Fluctuations  in  transpiration  from  day  to  day  appear  to  be  reflected  with 
approximately  the  same  degree  of  fidelity  by  a  number  of  widely  different 
forms  of  evaporating  surfaces,  provided  precautions  are  taken  to  main- 
tain the  uniformity  of  these  surfaces  thjoughout  the  period  of  observation. 
When  the  hourly  transpiration  rate  is  under  consideration,  however,  the 
individuahty  of  the  evaporating  surface  to  which  the  transpiration  is  re- 
ferred cannot  be  ignored.  It  is  this  phase  of  the  question  that  forms  the 
subject  of  the  present  paper,  which  deals  with  a  comparison  of  the  hourly 
transpiration  rate  of  alfalfa  with  the  hourly  evaporation  rates  from  various 
tjrpes  of  porous  cup  atmometers,  a  filter-paper  evaporimeter,  a  blackened, 
shallow  tank,  and  a  deep  tank. 

The  comparison  between  the  transpiration  rate  and  the  evaporation  rate 
was  made  by  superimposing  the  hourly  transpiration  graph  on  each  of  the 
hourly  evaporation  graphs,  choosing  the  scale  of  ordinates  of  the  transpira- 
tion graph  so  that  the  total  area  under  the  transpiration  graph  was  equal 
to  the  total  area  under  the  evaporation  graph.  The  average  hourly  depar- 
ture of  each  of  the  evaporation  graphs  from  the  superimposed  transpiration 
graph  expressed  in  percentage  of  the  mean  transpiration  for  the  day  was  then 
determined.  For  the  shallow  tank  the  mean  hourly  departure  for  the  24- 
hour  period  was  17  per  cent ;  for  the  filter -paper  evaporimeter  31  per  cent  ; 
for  the  brown  cylinder,  white  sphere,  and  Bellani  plate  about  40  per  cent ; 
for  the  white  cylinder  about  50  per  cent ;  and  for  the  deep  tank  about  90  per 
cent  of  the  mean  hourly  transpiration.  The  corresponding  departures  for 
the  daylight  hours  from  6  a.  m.  to  6  p.  m.  were  as  follows :  —  For  the  shallow 
tank,  12  per  cent.  ;  filter-paper  evaporimeter,  22  per  cent;  brown cyhnder. 


(i)  Siealso  R.  February  1917,  No.  13.).  {Ed.). 
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white  sphere,  and  Bellani  plate  atmometers,  about  30  per  cent  ;  white  cy- 
linder atmometer,  38  per  cent ;  and  the  deep  tank,  93  per  cent.  Since  tbe 
hourly  evaporation  graphs  of  the  various  evaporation  systems  employed 
differ  widely  in  form,  it  does  not  seem  justifiable  to  attribute  the  discrepancy 
between  the  observed  hourly  transpiration  and  that  calculated  from  the 
evaporation  rate  of  any  particular  system  to  a  change  in  the  transpiration 
coefficient  of  the  plant  during  the  day,  unless  it  can  be  shown  that  under 
less  extreme  conditions  the  transpiration  rate  is  in  accord  with  the  evapora- 
tion rate.  The  plant  may  not  be  responding  freely  to  itj  emironment,  but 
a  departure  in  its  relative  transpiration  rate  from  the  evaporation  rate  of  an 
arbitrarily  chosen  physical  system  does  not  necessarily  establish  this  fact. 
A  close  correspondence  does  not  appear  to  exist  between  the  hourly  transpira- 
tion rate  of  normal  alfalfa  plants  and  the  hourly  evaporation  rate  of  any  of 
the  systems  employed  in  this  investigation.  The  best  agreement  in  this 
instance  was  obtained  with  the  shallow,  blackened  evaporation  tank. 

The  departure  of  the  hourly  evaporation  rate  of  the  porous-cup  at- 
mometer  from  the  hourly  transpiration  rate  of  alfalfa  is  due  largely  :  — 
i)  to  the  marked  increase  in  the  evaporation  over  transpiration  during 
the  night  hours  ;  2)  to  the  marked  response  of  the  atmometers  to  changes 
in  wind  \elocity,  which  w^ere  not  accompanied  by  corresponding  changes 
in  the  transpiration  rate  ;  and  3)  to  the  lack  of  a  proportionate  response 
on  the  part  of  the  atmometers  to  changes  in  solar  radiation. 

It  should  be  emphasised  in  this  connection  that  the  failure  of  an  eva- 
porating surface  co  show  a  high  correlation  with  the  hourly  transpiration 
rate  does  not  necessarily  imply  a  correspondingly  low  correction  on  the 
daily  basis.  This  is  strikingly  illustrated  by  the  hourly  evaporation  rate 
from  the  deep  tanl<,  which,  in  these  experiments,  shews  practically  no  cor- 
lelation  with  the  hourly  transpiration  rate,  but  wliich  on  a  daily  basis  was'  ■ 
found  in  1914  to  be  correlated  with  the  daily  transpiration  rate  to  the 
extent  of  0.63  4^  0.0 1. 

853  -  The  Influence  of  Certain  Organic  Substances  on  Plant  Growth.  —  Cl^mician,  b. 

and  Ravenna,  C,  in  the  Atti  della  Reale  Accademia  dei  Lincei,  Series  5,  Rendiconti,  Vol. 
XXVI,  First  Half- Year,  Part  i,  pp.  3-7.  Rome,  January,  1917;  Vol.  XXVII,  Part  7, 
pp.  38-42.     January,  191 8. 

The  authors  describe  experiments  on  the  influence  of  certain  organic 
substances  on  plant  growth,  especially  with  kidney-beans  germinated  and 
grown  on  absorbent  cotton. 

The  substances  tested  were  —  mandelic  nitrile;  benzylic  and  salicylic 
alcohols  as  potassium  salts  ;  vanillin  ;  eugenol ;  tannin  ;  acid  amides,  alanin 
and  asparagine  ;  uric  acid  and  x;antilin  as  potassium  salts  and  ccmpared 
with  caffeine;  pyridine  and  piperidine  compared  with  nicotine;  quinine, 
strychnine  and  morphine. 

In  the  germination  tests  the  seeds  were  placed  on  cotton  in  galvanised- 
iron  germinating  trays  the  bottom  of  which  was  covered  with  filter  paper, 
and  moistened  with  a  solution  at  i  per  i  000  strength  of  each  of  the  above 
mentioned  substances.  Mandelic  nitrile,  eugenol,  and  mustard  oil  com- 
pletely prevented  the  kidney-beans  from  germinating  ;  the  other  substances 
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were,  however,  less  toxic  for  germinating  seeds,  and,  on  the  contrary,  even 
alanin  and  strychnine,  and,  to  a  less  degree,  cocaine,  atropine,  quinine 
and  morphine,  caused  a  germination  that  was  premature  in  comparison 
with  that  of  the  seeds  moistened  with  water.  Vanilline,  tannin  and  aspara- 
gine  neither  retarded  nor  hastened  germination.  Mandelic  nitrile  and 
strychnine  had  an  antithetic  action,  considering  that,  when  the  seed  was 
moistened  simultaneously  with  both  the  solutions,  some  germinated,  viz. 
3  %  for  the  kidney-bean  and  26  %  for  the  lupin. 

When  the  young  plants  had  grown  sufficiently,  they  were  given  the 
various  solutions  at  i  per  1000  strength.  It  was  found  that  the  plants  in 
the  galvanised-iron  germinating  trays  suffered  less  from  the  toxic  sub- 
stances than  those  in  glass  traj^s  and  that  zinc  sulphate  hinders  the  toxic 
action  of  the  aromatic  compounds. 

Except  mandelic  nitrile,  the  other  aromatic  compounds  used  had  no 
specific  action  on  the  kidney-bean  plants  so  as  to  modify  their  external 
morphology.  On  the  contrary,  however,  kidney -bean  plants  fed  exclusively 
on  mandelic  nitrile  alone  or  with  that  substance  plus  a  nutritive  solution  free 
from  nitrogenous  compounds,  were  shorter  and  more  squat,  with  the  roots 
less  developed,  rounder  leaves  and  of  a  deeper  green  colour,  in  comparison 
with  control  plants  in  a  nutritive  solution.  Nevertheless  these  differences 
became  attenuated  as  growth  continued,  disappearing  at  maturity.  The 
eugenol  was  very  noxious;  the  saligenine,  benzylic  alcohol,  sodium  ben- 
zoate  and  salicylate  at  first  caused  some  harm,  which  later  disappeared  ; 
vanilline  and  tannin  had  no  effect ;  alanin  and  asparagine  had  a  favourable 
action. 

Whilst  pyridine  and  piperidine  only  result  in  a  darker  colour  of  the 
kaves,  all  the  vegetable  alkaloids  properly  so-called,  which  were  tried  by 
the  authors,  had  a  toxic  action.  Thus,  while  caffein  (trimethylxanthine) 
kills  kidney-bean  plants  in  2  days,  xanthine  and  uric  acid  favour  their 
growth  ;  thus  proving  that  methylic  radicals  can  also  cause  a  strong  phy- 
siological action  in  plants,  which  the  fundamental  compound  entirely 
lacks.  These  facts  are  in  contradiction  with  the  opinion  of  those  who  con- 
sider the  alkaloids  are  excretory  products,  and  the  methylic  radicals,  so 
common  in  plant  products,  as  a  means  of  protection  for  weakening  the 
action  of  too  active  radicals  such  as  oxyhydryles  or  imines.  Of  all  the 
alkalis  used  in  this  research,  the  least  toxic  was  morphine;  quinine  was 
more  toxic  and  strychnine  still  more  so. 

According  to  the  authors,  the  known  fa..ts  point  to  the  hypothesis 
that  alkaloids  have,  in  the  plant  organism,  a  function  as  yet  unknown  and 
undetermined,  which  might  be  that  of  plant  hormones.  The  various  spe- 
cies of  plants,  in  order  to  take  advantage  of  the  inutilisable  waste  products 
as  such,  might  change  their  composition  so  as  to  make  them  suited  to 
I  the  specific  functions  which  they  should  fulful,  just  as  animals,  for  exam- 
ple, produce  the  adrenalin  of  the  supra-renal  capsules  by  means  of  ty- 
rosine. 

As  regards  the  faculty  of  plants  to  free  themselves  of  useless  or  harm- 
ful substances,  the  authors  record  that  on  inoculating  young  maize  plants 

.  [853] 


938 


PI.ANT   BREEDING 


growing  in  the  open  soil  with  the  tartrates  of  nicotine  and  pyridine,  and  by 
keeping  the  upper  part  of  the  plant  closed  in  a  flask  whose  walls  were, 
damped  with  dilute  sulphuric  acid,  they  were  able  to  show  that  the  two  alka- 
loids left  the  leaves  by  transpiration.  Admitting  that  plants  are  not  un- 
provided with  elimination  systems,  if  very  active  substances  are  found  to 
be  present  in  them,  that  signifies  that  the  plant  has  produced  the  substance 
with  some  definite  purpose. 

PLANT  854  -  Selected  Wheat  in  India.  —  MACKEisfNA,  J.,  in  Report  on  the  Progress  of  Agrirtiltwe\ 

BRF.EDiNO  in  India  for  1916-1917,  pp.  17-20.  Calcutta,  1918. 

The  improvement  of  wheat  by  selection  and  hybridisation  has  beenj 
steadily  studied  and  has  already  given  excellent  results.     In  the  various 
provinces  of  India  the  old  native  forms  are  gradually  being  replaced  by 
more  productive  new  varieties,  distinguished  by  the  superior  quality  ofj 
their  grain. 

Pusa  No.  12,  early,  resistant  to  rust  and  lodging  is  very  popular  among! 
farmers  and  widely  grown  in  the  United  Provinces,  Punjab  (Hoshiarpur, 
Julluntur,  Gurdaspur,  and  Sialkot  districts),    as  well  as  in  South  Bihar.] 

Pusa  No.  4  does  well  in  Bundelkhand,  Central  India,  and  especially! 
in  the  North-West  Frontier  Province,  where  it  is  much  superior  to  the} 
native  types  in  yield  and  resistance  to  rust  and  lodging. 

Pusa  No.  12  and  Pusa  No.  loi  are  successfully  grown  in  the  Central! 
Provinces,  Southern  Circle.  In  the  Northern  Circle  No.  13  is  preferred] 
in  the  Nerbudda  Valle}^  No.  88  in  Jubbulpore,  and  No.  90  where! 
irrigation  is  used.  Hybridisation  work  (Evans)  iS/  being  continued  be-j 
tween  the  local  varieties  and  an  Australian  variety  with  the  aim  of  obtain- 
ing types  yet  more  resistant  to  rust. 

At  the  Pusa  Experiment  Station,  where  most  of  the  new  wheats  come] 
from,  Mr.  Howard  is  continuing  his  selection  and  hybridisation  work. 
At  present  four  series  of  crosses  are  being  studied,  two  of  which,  derived! 
from  Pusa  No.  6,  have  already  given  promising  results.  The  work  aims! 
at  combining  in  one  type  to  the  best  advantage,  good  root  development,! 
resistance  to  rust  and  lodging,  good  quality  grain,  and  a  high  yield. 

The  selected  wheat  Punjab  11  is  being  grown  more  and  more  in  thel 
irrigated  districts  of  the  Punjab.  Owing  to  the  good  quality  of  its  grainl 
and  its  high  yield,  this  wheat  assures  the  farmer  a  good  profit.  Pusa  No.  I2j 
is  grown  in  this  district  as  well  as  Punjab  11. 

In  the  United  Provinces  Mr.  I^EAKE  has  evolved  a  new  variety,  C awn- 
pore  No.  13,  with  very  strong  straw   and  grain  of  good  milling   qualities.| 

855  -  Selection  of  Native  Oats  and  Barley  in  Norway.  —  Christie,  w.,  in  Aarsberetnin^ 

an;;aaende  de  offentlige  foranstalfninger  til  landbyuks  freinme  i  (laret  1916,  pji.  481-515  + 
Tables.    Christiania,    1917. 

The  varieties  of  cereals  selected  in  England,  Denmark,  and  German] 
cannot  be  cultivated  in  Norway  because  of  its  diJBEerent  weather  and  agron 
geological  conditions  ;   they  have  been  repeatedly  tested  but  have  alwaysl 
given  negative  results  on  account  of  their  lateness.    Good  results  have,  how-T 
ever,  been  obtained  with  some  of  the  best  types  from  Svalof  (Sweden),  de-i 
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rived  from  the  hybridisation  of  selected  varieties  with  local  ones  character- 
ised by  their  earliness  and  resistance  to  cold.  Thus,  for  example,  in  200 
•cultural  tests  in  various  districts  white  [Guldregn  oats  (i)  always  gave 
I  excellent  yields  of  grain  and  straw.  All  the  Svalof  varieties  are,  however, 
very  exacting  as  regards  soil,  and  when  sown  in  the  shallow,  sand  or  peat 
soils  so  common  in  Norway  they  tiller  little  and  yield  less  than  the  native 
Romerike,  Tronde,  Hedemarken  and  Vestland  varieties.  It  is,  therefore, 
necessary  to  select  the  native  types  so  as  to  improve  them  and  fix  new 
strains  with  well  marked,  stable  characters,  capable  of  being  crossed  with 
the  productive,  ultra-selected  foreign  varieties. 

Norwegian  oats  and  barleys  include  numerous  forms  differing  in  yield, 
strength  of  straw,  earliness,  etc.  Selection  of  the  best  elements  is  sure  to 
lead  to  the  formation  of  groups  with  valuable  characters,  better  developed 
land  superior  on  the  average  to  the  native  varieties  both  in  yield  and  earli- 
ness. The  paper  under  review  gives  the  results  of  pure-line  selection  of 
Norwegian  oats  and  barley. 

Oats. — In  1905,  127  Hedemarken  plants  were  selected  at  Vindju, 

in  Ringsake,  and,  in  1906,  170  plants  of  the  same  variety  in  different  parts 

3f  the  province  of  Fumes.  It  should  be  noted  that  among  the  native  oats 

there  frequently  occur  forms  of  the  Propsteier  type  which  was  previously 

argely  cultivated  in  this  district.  During  the  years  following   the   first 

selection  a  comparative  study  of  the  various  strains  was  made  and  the 

east  promising  ones  eliminated,  thus  gradually  reducing  the  number  of 

plants  in  1912  to  4  only  i.  e.,  2  from  the  1905  selection  and  2  from  the  1906 

selection.  The  names  of  the  new  varieties  and  the  numbers  in  which  they  are 

nscribed  in  the  genealogical  register  are :  —  Moistad  Grenader,  34,  Moistad 

3din  0200,  Moistad  Perle  160,  Moistad  Thor  0207.  During  five  years  they 

.tiave  been  subjected  to  comparative  cultural  tests  with  the  native  Hede- 

juarken  variety  and  the  Swedish  oats  Giildregn  and  Mesdag.     The  grain 

,i[i''ields  (cwt.  per  acre)  are  given  in  Table  I. 

1  Table   I. 


n  soil  uncullivatedv 
the  previous  year  . 

n  soil  previously  ma- 
nurei  and  planted 
with  potatoes     .    . 


Moistad 

Grenader 

34 


20.47 
24-37 


Moistad 

Perle 

160 


Moistad 
Odin 

O  200 


Moistad 
Thor 
o  207 


Hede- 
marken 
(native) 


Guldregu 
(Swedish) 


Mesdag 
(Swedish) 


20.78 
20.63 


24.61 


24.29 


24.61 
23-65 


22.30 
21.26 


21.26 


22.78 


19.67 
18.95 


In  rich  soil  previously  fertilised  and  planted  with  potatoes  Grenader 
ind  Odin  did  best,  but  in  soil  not  cultivated  the  previous  year  Thor  and 


!       (i)  See  B.,  1912,  No.  1030.  {Ed.). 
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Odin  took  first  place.     In  all  cases  Odin  yields  best.     The  results  obtained 
are  shown  in  Table  II. 


Tabi,E  II.  —  Results  of  comparative  cultural  experiments 
with  different  varieties  of  oats  and  barley  at  Hjellum  and  Moistad. 


Oats: 

Greuader  34  . 
Perle  1 50  . 
Odin  o  200  . 
Thor  o  207  . 
Hedemarken  (native) 
Guldregn  (Swedish).  . 
Mesdag  (swedish).   .    . 

Barley: 

Mios 

Maskiu 

Bamse 

Hedemarken    (native) 


Duration 

of 
vegetative 
period  (i) 

days 


Resistance 

Yield 

Relative 

Weight 
of 

Percentage 

in   grain 

index 

to 

per  acre 

of  yield 
in 

grains 

of  hulled 

lodging  (2) 

cwt. 

grain 

gm. 

grain 

108 

97 

107 

105 
104 
105 

(98) 

90 

86 
88 
89 


Yield 
in  straw 
per  acre 

cwt. 


1.2        , 

20.47 

83 

48-59 

77 

1.4 

20.78 

84 

34-65 

73 

1.9 

24.61 

TOO 

4524 

74 

2.8 

24.61 

100 

39-22 

68 

3.7 

22.30 

91 

35-21 

70 

1.6 

21.26 

86 

42.24 

76 

3.2 

19.67 

80 

(34.56) 

(72) 

3.00 

18.63 

100 

4363 

1.25 

17.92 

96 

38.23 

3.16 

17.12 

92 

37-39 

4.00 

17.28 

93 

35.81 

• 

34-09 
31.69 

33-93 
34-52 
34-48 
36.63 

2  7-95 

27.31 
21.90 
25.09 

25.17 


(i)  Number  of  days  from  sowing  to  harvest.  —  (2)   This   resistance   is   expressed    according   to  a: 
empirical  scale  ranging  from  a  maximum  of  i  to  a  minimum  of  4. 


'  The  results  are  very  satisfactory  for  all  the  characters  considered  an( 
the  four  new  varieties  are  very  superior  to  the  original  ones.  The  resistanp 
to  lodging  (1.2)  of  the  Grenader  variety  is  nearly  three  times  that  of  the  He 
demarken  variety  (3.7).  The  vegetative  period  of  the  Perle  variety  does  no 
exceed  Sy  days.  The  varieties  Odin  and  Grenader  surpass  even  the  Swedis 
Guldregn  variety  in  the  weight  of  1000  grains.  Finally,  in  percentag 
of  nSked  grain  Grenader  again  leads  with  77  %,  exceeding  Guldregn  b; 
I  %  (76).  The  data  on  the  four  new  varieties  may  be  summarised  as  fo' 
lows  :  — 

i)  Grenader  34.  —  Comes  first  for  resistance  to  lodging,  percentag 
of  hulled  grain  and,  in  rich,  fertilised, soil,  yield  in  grain.  The  bright  yello^ 
grain  is  of  the  Propsteier  type,  short,  compact,  and  plump.  This  variet 
has  been  put  on  the  market  since  1917. 

2)  Odin  0200.  — A  very  productive  variety,  not  only  in  Hedemarket 
but  also  in  the  province  of  Romsdal.  Grain  of  the  Propsteier  type.  On  th 
market  since  1917. 

3)  Thor  0207.  —  In  the  provinces  of  Hedemarken,  Romsdal  an< 
Tronde  this  variety  is  very  productive,  even  in  very  poor  soils  and  has  a 
the  same  time  a  high  resistance  to  lodging.  It  is  certain  to  be  largely  use< 
in  Norway  owing  to  its  capacity  of  adapting  itself  to  unfavourable  weath 
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and  agro-geological  conditions.     White  grain  of  the  Norwegian  type,  large 
and  plump.     Will  be  put  on  the  market  in  the  spring  of  191 9. 

4)  Perle  160.  —  Remarkable  for  its  earliness  which  even  exceeds 
Ithat  of  the  Swedish  Mesdag  oats,  famous  for  this  quality.  It  is  equal  to 
jOdin  and  Guldregn  in  its  resistance  to  lodging.  Grain  pearl  white  of  the 
white  Norwegian  type,  very  short ;  a  little  inferior  in  dimensions  to  the 
common  Hedemark  oats,  but  has  a  higher  percentage  of  htdled  grain. 
iThis  variety  cannot  be  put  on  the  market  for  3  or  4  years. 

Six-rowed  barley,  —  Taking  as  a  basis  the  considerations  given 
above  for  oats  the  author  made  a  first  selection  of  85  barley  plants  in  1905, 
and,  in  1907,  a  second  selection  of  232  plants  in  the  districts  of  Bior- 
aeby,  Alu,  Trysil,  I^om,  Hovinsholm,  and  Helgeoen.  A  series  of  compara- 
ave  tests  with  the  ehmination  of  the  more  unpromising  plants  reduced  the 
lumber  of  strains  to  two  good  new  varieties  Mi5s  and  Maskin  —  designated 
n  the  genealogical  register  by  the  numbers  08  and  077.  The  results  ob- 
:ained  are  compared  in  Table  II  with  those  of  Bamse  barley  and  un selected 
:ommon  Hedemarken  barley.  The  results  were  distinctly  positive,  for 
:he  two  varieties  surpassed  the  original  ones,  especially  in  yield  in  grain 
md  resistance  to  lodging.    Tho  two  varieties  may  be  described  as  follows :  — 

Mios  08  is  distinguished  by  vigorous  growth,  high  yield  in  grain  and 
traw  and  size  of  grain.  In  earliness  and  strength  of  straw  it  is,  however, 
iqual  only  to  common  barley.  It  was  put  on  the  market  in  the  spring  of 
[917. 

Maskin  077  is  remarkable  for  earliness  (it  ripens  three  days  before 
;ommon  barley)  and  resistance  to  lodging  ;  it  also  gives  good  yields. 

156  -  Pure-line  Selection  of  Oats  and  Barley  in  Quebec,  Canada.  —  Murray,  james, 

in  The  Agricultur  .1  Gazette  of  Canada,  Vol.  V,  No.  2,  pp.  163-165.  Ottawa,  February,  1918. 

By  individual  selection  the  author  succeeded  in  isolating  strains  of 
[oanette  oats  differing  in  many  ways  from  the  parent  plant ;  these  strains 
ire  Nos.  407,  607,  2  007,  2  707,  and  3  307.  The  data  given  below  are  the 
iverages  of  a  five-3^ear  period. 

The  duration  of  the  vegetative  period  ior  Joanette  is,  on  the  average,  99.2 
lays  ;  No.  2  007  is,  however,  much  earher,  94  days ;  No.  407  is  much  later 
:han  the  original  variety,  105.6  days. 

The  percentage  of  kull,  26.9  for  Joanette,  is  28.8  for  No.  2  007  (an  un- 
lesirable  character),  but  drops  to  24.4  for  No.  3  307. 

Yield  in  grain.  —  Joanette  yields  59.67  bus.  per  acre;  it  is  exceeded  only 
)y  No.  607  which  yields  70.09  bus;  all  the  other  strains  are  more  or  less  in- 
erior  to  the  original  variety. 

Still  more  satisfactory  results  were  obtained  with  Mandscheuri  bar- 
ey,  as  is  seen  by  the  five-year  averages  for  the  original  variety  and  the 
elected  strains  Nos.  6  809,  7  008,  7  408. 

Duration  of  vegetative  period  Bushels  of  grain  per  acre 


86.8  days 62.84 

86.8       » 69.95 

84-6       )'  66.69 

86.2       1)  67.29 
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The  pure  strains  give  a  higher  yield  than  the  original  variety  and  one  is 
equally  early,  whereas  the  two  others  are  earlier. 

857  -  Experiments  in  the  Hybridisation  of  Maize,  in  the  Philippines.  —  Marquez,  f. 

D.,in  The  Philippine  Agriculturist  and  Forester,  Vol.  VI,  No.  4,  pp.  116-123.  lyos  Banos 

(Laguna),  December,  1917. 
Maize  hybrids  are  often  more  vigorous  and  more  productive  than  the' 
parent  plants,  so  that  hybridisation  may  be  advantageously  carried  out 
whenever  similar  varieties  are  available  so  that,  when  crossed,  they  giv( 
uniform  and  homogenous  progeny.  The  author  made  the  following 
crosses:  — 

I)  First  Prize  Mestizo  (357  F^  $    X  Iowa  Ideal  (1490  F^  (5 

II)  White  Flint  Moro  (2581)  $    X  Pasig  White  Flint  (2298)  ^ 

III)  Pasig  Yellow  Flint  (2802)  $    X  Old  College  Yellow  Fhnt  (184  F^)  (^ 

IV)  Bay  Moro  White  Flint  (3149)  $    X  Native  Yellow  Flint  (3150)  o 

V)  Pure  Moro  White  Flint  (3163)  9  x  Bay  Moro  "White  Flint  (3145)  (5  • 

The  Cross  IV,  between  white  and  yellow  varieties,  gave  lemon  colour;, 
hybrids  which  yielded  21.5  %  more  than  the  Native  Yellow  Fhnt.     The 
results  of  Cross  V  were  also  very  good,  the  yield  of  the  hybrids  exceeding 
that  of  the  parents  by  15.4  %. 

858  -  Lint  Percentage  and  Lint  Index  as  Important  Factors  in  the  Selection  of  Cot- 
ton Varieties.  —  See  no.  866  of  this  Review. 

859  -  Investigations  into  the  Colour  of  the  Fiuit  in  Hybridsof  Tomato,  Aubergine  and 

Pepper,  in   the    United  States.  —  Byron,  Halsted  D.,  in  The  Jonmnl  of  Heredity, 
Vol.  IX,  No,  I,  pp.  18-23.  Washingtou,  1918. 

Tomato  {Solanum  Lycopersicum) .  —  The  pulp  of  the  fruit  may  be! 
either  lemon  colour  (y),  or  red  (R)  ;  the  tegument  may  be  of  an  orangej 
shade  (0),  or  colourless  (0).  The  characters  0  and  R  are  dominant,  y  and 
0  are  recessive.    There  may  be  four  different  combinations : — 

1)  yellow  pulp  and  colourless  tegument :  yellow  fruit,  yyoo 

2)  »  »  »  orange  »  orange  »  yyOO 
3  Red  .  .  »  .»  colourless  »  pink  »  RRoo 
4)       »             »       »     orange                 »            red  »       RROO 

The  cross  1x2  gives,  in  F^,  hybrids  all  of  which  have  orange  fruit  (yy  Oo) 
as  a  result  of  the  dominance  of  0.  and  in  i^g  ^U  ^^  individuals  with  orange 
fruit  and  ^  with  yellow  fruit,  in  accordance  with  the  ratio  3:1. 

Similarly  the  cross  3x1  gives  an  i^j  composed  entirely  of  pink-fruit 
ed  hybrids  (Ry  00),  and  an  Fj including  three  pink-  fruited  plants.  RRoo,  Ryoo, 
yRoo  and  one  j^ellow-fmited  plant  yyoo. 

The  cross  3  X  2  is  less  simple.  In  F^  the  two  dominant  characters] 
combine  so  that  all  the  fruit  is  of  a  different  colour  from  that  of  thepar-| 
ents.  i.  e.,  red,  RyOo.  These  hybrids  produce  four  kinds  of  gametes  —  RO, 
Ro,  yO,  yo  —  which  combine  in  F2  in  16  different  ways,  as  is  seen  by  tb 
appended  figure,  giving  plants  with  red,  pink,  orange  and  yellow  fruit  re& 
pectively  in  the  ratio  9:3:3:1, 
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Crosses  between  type  4  and  the   others  gave  the  following  results  :  — 

a)  Cross  4x1  (red  fruit  X  ydlow  fruit) :  — 'All  the  Fj  hybrids  hav_ 
red  fruit '  F^  behaves  as  in  the  cross  3X1  (see  Figure) . 

b)  Cross  4x2  {red  fruit  X  orange  fruit) :  The  F^  hj^brids  all  have  red 
fruit  (RyOO)  ;  the5='  produce  two  sorts  of  gametes  —  RO  and  yO  —  which 
can  combine  in  Fg  in  four  different  ways,  tbree  giving  red  fruit  RROO, 
RyOO,  yROO  —  and  one  giving  orange  fruit  —  yyOO  —  so  that  ^4  of  the 
Fg  plants  have  red  fruit,  and  V^  orange  fruit.  The  hybrids  RROO  and  yyOO 
remain  constant,  whereas  RyOO  and  yROO  continue  to  divide  into  plants 
with  red  fruit  and  those  with  orange  fruit,  in  the  usual  ratio. 

c)  Cross  4X3  (;'^^ fruit  X  pinkhuit)  :  this  case  is  similar  to  the  pre- 
ceding one  except  that  in  the  cross  red  X  orange  the  constant  character  is 
that  of  the  tegument  (00),  whereas  here  {red  X  pinli),  it  is  that  of  the 
pulp  (RR). 

Aubergine  {Solanum  Melongena).  —  The  most  common  colour  of  the 
fruit  is  purple,  which,  however,  varies  greatly  in  the  difterent  varieties, 
as  may  be  seen  from  a  comparison  between  the  varieties  Black  Beauty  and 
Dwarf  Purple.  In  some  cases  this  colour  occurs  beneath  the  calyx,  in  others 
only  in  these  parts  of  the  fruit  exposed  to  the  sun.  There  are,  therefore, 
two  pigments,  distinguished  by  their  manner  of  reacting  to  light.  The  fruit 
of  plants  which  do  not  contain  the  factor  determining  the  purple  colour  have 
a  colourless  tegument,  and  the  ripe  pulp  may  be  either  ivory  white  or  green. 
There  are,  then,  four  cases  to  be  considered  :  —  a)  green  pulp ;  h)  white  pul]) ; 
c)  purple  tegument;  (^colourless  tegument.  The  characters  "purple" 
and  "  green  "  appear  to  be  dominant,    Four. combinations  are  possible:  — 

GGPP 

ggPP 
QQpp 

ggPP. 

The  cross  1x2  gives,  in  all  the  generations,  hybrids  with  constantly 

purple  tegument.     On  the  other  hand,  in  F,  the  pulp  of  the  fruit  is  always 
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green,  whereas,  in  F2  ^4  of  the  plants  have  fruit    with   green  pulp  (GO; 
Gg  gO)  and  %  fruit  with  white  pulr  ''gg")  in  the  usual  ratio  of  3:1. 

In  the  cross  1x4,  or  GGPP  X  ggpp,  the  hybrids  of  F^,  with  the 
formula  GgPp  produce  4  kinds  of  gametes  —  GP,  Gp  gP,  gp.  —  which 
combine  in  16  different  ways,  giving  in  ^2'  9  plants  with  green  pulp 
and  purple  tegument  (purple  fruit),  3  plants  with  white  palp  and  purple 
tegument  (pink  fruit),  3  plants  with  green  pulp  and  colourless  tegument 
(green  fruit) ;  i  plant  with  white  pulp  and  colourless  tegument  (white  fruit). 
These  combinations  give  a  figure  similar  to  that  for  the  tomato.  These 
theoretical  results  may  be  obtained  by  crossing  the  variety  I/Ong  White 
(white  fruit)  and  the  variet)'  Dwarf  Parple  (  purple  fruit). 

Besides  the  four  types  already  discussed  there  is  anothv^r  with  variegated 
fruit.  When  this  is  crossed  with  a  white-fruited  variety  hybrids  with 
slightly  variegated  fruit  are  obtained  in'  F^,  but  when  it  is  crossed  with  a 
purple-fruited  variety  the  hybrids  of  i^^  have  purple  fruit,  and  in  F^most  of 
the  plants  have  purple  fruit  and  only  a  few  have  variegated  fruit,  showing 
this  :3econd  character  to  be  recessive. 

Pepper  (Capsicum  spp.)  —  Before  ripening  the  fruit  may  be  li-jhi.  or 
dark  green,  when  ripe,  red  or  orange  (red  being  dominant).  In  some  cases 
at  the  period  of  ripening,  instead  of  an  immediate  change  from  i^recn  to 
red  or  orange,  int^^rmediate  colours  occur,  such  as  a  bright  lemon  colour, 
turning  first  to  orange,  then  to  red.  In  this  case  the  more  or  less  ripe  fruit 
has  many  shades  varying  from  green  in  the  parts  not  exposed  to  the  sun, 
to  orange  and  red.  This  colour  variation  is  due.to  a  genetic  factor  which,  a  tthe 
time  of  ripening,  determines  the  regular  and  immediate  passage  from  green 
to  red  or  orange.  The  most  common  colour  combinations  are :  —  i)  lemon 
and  orange  ;  2)  green  and  orange ;  3)  orange  and  red  ;  4)  green  and  red. 

Some  pepper  plants  have  a  purple  pigment  especially'  in  the  nodes  and 
stem,  but  sometimes  in  the  flowers  and  fruit.  Before  ripening  this  appears 
black.  IJttle  is  as  yet  known  on  the  inheritance  and  genetic  value  of  this 
character. 

To  sum  up,  in  all  the  species  considered  the  colour  of  the  fruit  tends  to 
be  yellow  or  red.  In  the  tomato  and  aubergine  the  colour  of  the  tegument 
is  the  fundamental  character  in  selection  and  hybridisation  tests.  In  the 
pepper  plant  various  chromatic  factors  occur  before  the  ripening  phase, 
some  of  which  are  very  similar  to  those  of  the  aubergine.  The  puiple  co- 
lour occurs  particularly  in  the  fruit  of  aubeigine.  It  is  also  common  in 
that  of  pepper,  but  less  marked  in  tomatoes.  In  each  case  it  is  very  sensi- 
tive to  the  action  of  external  agents. 

860  -  The  Cultivation  of  Cereals  in  Spain.  —  I.  Quintanilla,  G.,  Cultivation  of  Cereals  in 
New  Castile,  in  Bolelin  de  la  Asociacion  dc  Agricultores  dc  Espana,  Year  X,  No.  105,  pp.  64- 
84.  Madrid,  Febmary,  1918.  —  ILDan'tiN,  Cereceda,  J.,  Experiments  in  the  Dry  Farm- 
ing of  Cereals  in  Spain,  in  Boletin  de  Agricultura  tecnica  y  economica,  Year  X,  No.  112, 
pp.  316-325.      Madrid,  April,  191 8. 

I.  —  Cultivation  of  Cereals  in  New  Castile.  —  The  great  obsta- 
cle to  an  increased  cereal  production  in  this  district  is  the  climate  (i).     In 


(i)  See  R.  July,  1918,  No.  725.  [Ed.) 
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the  provinces  of  Guadalajara,  Cuenca  and  Madrid  there  are  frosts  every 
year  from  November  to  April  or  May:  in  that  of  Toledo,  from  November 
to  March.  During  the  last  15  years  the  minimum  and  maximum  tem- 
peratures were  —6.50  and  +40.4^^  C  respectivelyin  the  province  of  Toledo, 
—12.50  and  +38.50  in  that  of  Cuenca,  —13°  and  +39.60  in  that  of  Guada- 
lajara, and  — 140  and  +40.5°  in  that  of  Madrid.  The  differences  are,  there- 
fore, considerable,  and    to  these  are   added   another  unfavourable  factor 

—  snow  during  8  or  9  months  of  the  year.  This  accounts  for  the  low  yields. 
During  the  10  years,  1903-1912,  the  average  yields,  incwt.  per  acre,  were  : 

—  Toledo,  wheat  6.30  (this  average,  which  is  very  low,  includes  the  yield 
of  irrigated  wheat),  barley,  13.38;  oats,  9-55;  rye,  4.38;  Cuenca,  wheat, 
4.93;  barley,  9.55;  oats,  4.38;  Guadalajara,  wheat,  6.56;  barley,  8.36; 
oats,    6.66;   rye,  7.44;    Madrid,    wheat,    8.36;  barley,    13.14;  oats,   7.16; 

'  rye,  6.37.  For  the  whole  of  New  Castile  the  averages  were:  —  wheat,  6.28 ; 
barley,  11.53;  oats,  6.29;  rye,  6.03.    It  is  seen  that  all  these  yields  are  low. 

On  the  other  hand,  rain  is  plentiful  and  weU  distributed—  361,  477, 
410,  417  mm.  for  the  provinces  of  Toledo,  Cuenca,  Guadah  jara  and  Madrid 
respectively. 

There  are  three  soil  types  in  New  Castile  :  —  i)  that  from  decomposing 
rocks,  very  sdicious  with  only  6  °/oo  to  7  %(,  of  clay,  and  containing  only 
o.5°/oo  to  5  ^Iqo  of  lime  (the  larger  amount  in  the  Moucloa  district),  0.6  7oo 
of  phosphoric  acid,  but  i;p  to  6  %o  of  potash  ;  2)  calcareous  soil  not  used 
for  crops  ;  3)  soil  derived  from  feldspathic  rocks  with  more  than  i  "/oq  cf 
phosphoric  acid,  containing  a  fair  amount  of  potash  and  nitrogen,  but 
heavier  than  the  soil  of  class  i. 

In  the  experimental  plots  of  the  Agricultural  Station  of  Alcala  de  He- 
nares  the  author  found  12  to  14  %  of  moisture  at  a  depth  of  23  Y2  inches, 
and  9  to  II  %  at  the  surface.  There  are  also,  however,  at  the  Station 
sandy  soils  nearly  5  feet  deep,  which,  at  2  feet,  have  barely  5%  of  moisture 
so  that  plants  can  derive  little  from  it.  Experiments  made  at  the  Station 
showed  that  soil  5  feet  deep  and,  if  sHghtly  heavy,  3%  feet  deep,  is  suit- 
able for  cultivation  (according  to  WidtsoE  the  reqioisite  depth  for  sandy 
soils  in  the  United  States  is  9.84  feet). 

Judging  by  scientific  observations  and  his  own  experience  as  a  f aimer, 
the  author  dbes  not  advise  for  the  "  Meseta  Central  "  (central  table-land) 
of  Spain  the  dry  farming  methods  usually  recommended  for  dry  soils,  be- 
cause he  observed  that  in  this  district  they  dry  up  the  soil  instead  of  pre- 
serving its  moisture.  Instead  he  advises  a  single  preparatory  ploughing, 
as  deep  as  possible,  care  being  taken  not  to  turn  the  sub-soil  onto  the  surface. 

The  most  satisfactory  fertilisers  are  phosphatic  and  nitrogenous  ones  ; 
as  a  rule  little  potassic  fertiliser  is  required. 

In  view  of  the  great  climatic  variations  from  one  year  to  another  it  is 
impossible  to  lay  down  rules  for  the  best  time  for  sowing,  but  at  any  rate 
it  should  be  sufficiently  early  to  avoid  injury  from  late  frosts.  With  regard 
to  the  quantity  of  seed,  in  many  parts  of  New  Castile  187  lb.  or  more  per 
acre  are  used.     Cultivation  consists  of  one  or  two  hoeings  to  destroy  weeds. 

The  author  studies  the  different  American  wheats  which,  on  the  whole. 
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are  adapted  neither  to  the  particular  cUmatic  conditions,  nor  to  the  soil 
of  New  Castile. 

II.  —  Experiments  on  the  dry  farming  of  cereals  in  Spain.  — 
The  author  refers  to  the  work  done  by  Senor  Jose  Gascon  at  the  "  Granja 
agricola  "  of  Palencia  and  by  Senor  QuinTanH^IvA  at  the  Miralcampo  farm 
near  Azuqueca,  Guadalajara.  The  former  concluded  that  the  factor  de- 
termining the  quantity  of  seed  to  be  used  is  not  the  nature  of  the  soil,  but 
the  climate.  At  Palencia,  where  the  average  annual  precipitation  is  399  mm. 
the  best  quantity  is  1.4  bushels  per  acre.  With  this  quantity  and  good, 
cultural  methods  the  Agricultural  Station  of  Palencia  obtained,  as  a  nine- 
year  average,  21.38  cwt.  of  wheat  per  acre,  or  3,27  times  more  than  the  aver- 
age production  (hardly  6.53  cwt.)  for  the  whole  of  Spain  (i).  The  amount 
of  seed  commonly  used  is  excessive  and  sometimes  exaggerated. 

For  more  than  a  century  excellent  Spanish  agriculturists  have  tested 
and  recommended  sparse  sowing.  Augtjstin  CordERO  tested  it  near 
Madrid  on  behalf  of  the  "  Real  Sociedad  economica  Matritense  "  and,  in 
1771,  obtained  for  wheat,  using  0.92  bushels  of  seed  per  acre,  18.88  bushels  of 
grain  ;  in  1772,  with  0.74  bushels  of  seed,  he  obtained  21.88  bushels  of  grain. 
The  seed  was  sown  in  lines  in. three  rows  with  a  space  of  one  unsown  line. 
In  1773,  also  with  sparse  sowing,  he  obtained  59.27  bushels  per  acre  of 
barley  using  1.96  bushels  of  seed,  and  43.18  bushels  of  grain  with  1.4 
bushels  of  seed.  The  results  of  his  experiments  led  him  to  recommend 
sowing  in  pockets,  four  seeds  to  each,  in  squares  i  foot  apart  leaving  i  line 
unsown  to  every  3.  He  based  his  calculations  for  the  number  of  seeds  to  use 
on  the  work  of  Vai^cArcEL,  who  had  already  determined  the  number  of 
seeds  per  unit  of  weight.  In  181 8  this  method  was  confirmed  and  recom- 
mended by  Prof.  Arias  y  Costa  in  his  text -book  entitled  Lecciones  de 
AgricuUura  explicadas  en  el  Jardln  botdnico  (Madrid,  1818). 

861  -  Yields  of  Spring  Grains  in  Illinois.  —  burlison,  w.  i,.,  and  allyn,  o.  m.,  in  The 

University  of  Illinois,  Agricultural  Experiment   Station,  Bulletin,  No.  195,  pp.  499-508. 

Urbana,  Illinois,  January,  1917. 
Spring  grains  form  a  large  proportion  of  the  crops  produced  in  Illinois. 
Owing  to  the  marked  cUmatic  and  soil  differences  in  the  State,  varieties 
suited  to  one  district  are  not  necessarily  desirable  in  another.  The  experi- 
ments described  were  carried  out  to  determine  the  varieties  best  adapted 
to  northern,  central  and  southern  Illinois,  as  represented  by  the  experiment 
fields  at  Dekalb  (Dekalb  County)  ;  Urbana  (Champaign  County)  ;  Fair- 
field (Wayne  County).  The  methods  of  culture  used  were  similar  to  those 
of  the  corn  belt. 


(i)  According  to  Prof.  M-iRRO  {Corso  generate  di  Agronomia,  Vol.  II,  p.  152,  Rome,  190G) 
the  average  wheat  yield  in  Spain  is  17.5  bushels  per  acre.  According  to  Senor  GUMERSI^fDO 
Fernandez  dela  Rosa  during  the  last  20  years,  on  an  average  about  10  of  the  40  million  acres 
of  the  arable  land  of  Spain  have  b;en  used  for  wheat,  with  an  average  annual  yield,  according 
to  official  statistics  (which  he  considers  higher  than  the  actual  yields),  of  over  115^/2  million 
bushels,  or  13.17  bushels  per  acre  [Revista  de  Monies,  Year  Xlyll,  No.  992,  pp.  338-339.  Ma- 
drid, May  15,  1918).  (Ed.) 
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Northern  Itxinois.  —  (Soil :  brown  silt  loam ;  rainfall  :  33,64  inches 
per  year)  :  —  The  rotation  was  chiefly  maize,  maize,  oats,  and  clover,  but 
tests  were  also  made  with  oats,  spring  wheat  and  barley  in  the  rotation 
maize,  oats,  spring  wheat  and  clover. 

Oats.  —  Of  the  varieties  tested  for  6  years  Silvermine,  Schoenen  and 
American  Banner  gave  the  highest  yields  with  an  average  of  64.0,  63.3, 
61. 1  bushels  per  acre  respectively.  Great  American,  Scottish  Chief  and 
White  Kherson  (Iowa  103),  tested  for  2  years  only,  gave  very  satisfactory 
yields  (70.8,  70.2  and  68.6  bushels  per  acre  respectively).  Tests  made 
over  6  years  with  northern  oats  and  home-grown  oats  showed  that  the  first 
produced  an  average  of  3.0  bushels  per  acre  more  than  the  second  ;  this 
difference  is  not  sufficiently  great  to  justify  the  extra  expense  incurred 
by  shipping  northern  seed  oats. 

Spring  wheat,  barley,  rye  and  emmer.  —  The  tests  with  these  cereals 
have  been  too  limited  to  justify  any  conclusions  as  to  the  relative  value 
of  the  varieties. 

Central  Illinois.  —  (Soil:  broWn  silt  loam;  rainfall :  35.76  inches 
per  year).  —  The  crops  Were  grown  in  two  rotations,  i)  maize,  maize, 
oats  or  other  spring  grain,  and  clover  ;  2)  wheat,  maize,  oats  and  clover. 

Oats.  —  The  best  varieties  tested  over  a  number  of  years  were  :■ — 


Variety 

Average  yield 
^bushels  per  acre) 

Variety 

Average  yield 
(bushels  per  acre) 

Sixty  Day  (n  yrs.) 

Swedish  Select  (6  yrs.)    .    .    . 

Schoenen  (g  yrs.) 

White  Bonanza  (12  yrs.).   .    . 

58.1 
54.6 
5I.I 
49.9 

Irish  Victor  (11  yrs.)    .    .    . 

Silvermine  (8  yrs.) 

Siberian  (13  yis.) 

American  Baimei-  (13  yrs.)  . 

49.9       ' 
49.2 
49.0 
47.0 

The  most  promising  of  the  varieties  grown  over  2  years  only  were  :  — 
Great  American  (72,1  bushels  per  acre).  Yellow  Kherson  (Iowa  105)  (68.9 
bushels  per  acre).  Big  Four  (68.8  bushels  per  acre),  and  Wisconsin  Pedigree 
No.  I  (67.9  bushels  per  acre). 

Spring  wheat.  —  This  crop  is  not  ever  likely  to  become  important 
in  Central  Illinois,  though  it  offers  possibilities,  especially  where  there 
is  a  danger  of  winterkilling.  The  results  obtained  in  1916  were  :  —  Spring 
(a  home-grown  variety),  27.9  bushels  per  acre  ;  Durum,  24.6  bushels  per 
acre  ;  Marquis,  21.8  bushels  per  acre  ;  Red  Fife,  18.3  bushels  per  acre. 

Barley.  —  Common  barley,  with  a  5  year  average  of  40.1  bushels 
per  acre,  seems  the  most  promising  of  the  varieties  tested.  It  is  very 
similar  to  Oderbrucker,  which  gave  a  4  year  average  of  38.1  bushels  per 
acre.  The  trials  carried  out  so  far  are,  however,  insufficient  to  give  any 
definite  results. 

Southern  Illinois  —  (Soil :  grey  silt  loam  on  tight  clay ;  rainfall : 
40.25  inches  per  year).  —  Climatically  southern  Illinois  is  not  well  adapted 
to  spring  cereals,  though,  in  favourable  seasons,  fair  yields  may  be  obtained. 
Texas  Red  and  the  early  varieties  of  oats  give  better  results  than  the  late 
varieties. 
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The  bulletin  concludes  with  a  table  setting  out  the  characteristics 
of  the  varieties  of  oats  tested. 

862  -  Researches  on  the  Gases  of  Swamp  Rice  Soils,  in  India.  —  See  No.  843  of  this 

Review. 

863  -  The  Recurving  of  Milo  and  Some  Factors  Infhiencing  It.  —  Conner,  a.  b.  and 

Karper,  R.E.,  in  Texas  Agricultural  Experiment  Station,  Bulleliti  No.  204,  30  pp.  -f- 
10  Tables  +13  Figs.  Austin,  Texas,  February,  191 7. 

Recurving  or  "  goosenecking  "  in  milo  and  certain  other  sorghums  is 
undesirable  on  account  of  impracticability  of  harvesting  the  crop  with  ma- 
chinery, and  the  probable  reduction  in  yields  by  loss  of  heads  during  the 
early  stage  of  development. 

Climatic  conditions  at  the  lyubbock  station,  where  experiments  were 
conducted,  were  very  favourable  to  the  study  of  the  fundamental  cause, 
or  causes,  of  recurving  and  the  factors  influencing  it. 

Tallness  or  dwarf ness  in  the  same  strain  is  the  result  of  lengthening  or  . 
shortening  of  the  internode.  No  apparent  difference  Was  observed  in  the 
tenderness  of  the  peduncle  of  different  grain  sorghums  at  similar  stages 
of  development.  In  every  case  noted  the  normal  inclination  of  the  peduncle 
was  toward  the  side  of  the  leaf  sheath  opening.  The  removal  of  a  vertical 
section  of  the  back  of  the  upper  leaf  sheath,  however,  always  resulted  in 
complete  recurving  of  the  peduncle  in  the  direction  of  the  opening,  this  fo?t 
indicating  that  the  support  from  the  leaf  sheath  alone  controlled  the  direc- 
tion in  which  the  head  incUned,  Dwarfness  in  stature  is  associated  with  a 
high  percentage  of  erect  heads,  while  tallness  is  attended  by  a  high  percent- 
age of  pendant  heads.  Rapid  growth  of  the  plant  is  conducive  to  tallness, 
while  slow  growth  is  conducive  to  dwarfness.  Root-pruning  and  consequent 
limitation  of  food  supply  increased  the  number  of  erect  heads  and  decreased 
the  number  of  pendant  heads.  Limitation  of  moisture  and  food  of  indivi- 
dual plants,  by  reducing  the  feeding  area  per  plant,  resulted  in  an  increase 
in  the  number  of  erect  heads  and  a  decrease  in  the  number  of  pendant  heads. 
Measurements  of  internode  and  sheath  lengths  in  both  milo  and  kafir  have 
shown  that  while  the  internode  varies  widely  under  different  environmental 
conditions,  the  sheath  length  remains  quite  stable.  A  shortening  or  a  length- 
ening of  the  internode  without  a  corresponding  change  in  the  length  of 
the  sheath  results  in  the  sheath's  overlapping  the  internode  in  varying  de- 
grees when  the  same  plant  is  grown  under  different  conditions.  Long  over- 
lapping of  the  sheath  undoubtedly  lends  support  to  the  stem,  including  the 
peduncle,  while  a  shori:  overlapping  of  the  sheath  lends  correspondingly  lit- 
tle support.  The  removal  of  the  inrolled  sheath  tip  before  any  part  of  the 
head  appeared  resulted  in  increasing  the  percentage  of  erect  heads.  It 
seems  conclusive  that  in  milo  a  tightly  inrolled  upper  leaf  sheath  tip 
influences  the  position  of  the  head.  Plants  of  tall  stature  showed  a  long ' 
inroll,  as  compared  with  dwarf  plants,  and  long  inroU  of  the  upper  sheath 
seems  to  be  associated  with  a  large  number  of  pendant  heads. 
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864  -  Important  Root  Crops  of  the  Philippines.  —  Kingman,  f.  c.  andDoRVLAND,  e.  d.,      starch  crops 

in  The  Philippine  A'^HcuUiiral  Review,  Vol.  X,  No.  4,  pp.  410-433.     Manila,  191 7. 

The  following  plants  are  largely  cultivated  throughout  the  Archipelago, 
usually  as  secondary  crops.  Their  produce  is  on  the  market  all  the  year 
round,  and  though  the  total  production  is  unknown,  they  play  an  im- 
portant part  in  the  food  supply  of  the  population. 

Ginger.  —  It  is  of  good  quality  and  consumed  entirely  locally.  Be- 
sides Zingiber  officinale  4  other  varieties  are  cultivated.  The  3d  eld  per  acre 
is  from  4.77  to  7.16  metric  tons  of  roots  which  lose  70  %  of  their  weight 
when  dried.  It  is  sold  coated  or  uncoated  and  scraped  (decorticated  when 
fresh  and  dried  ;  this  is  "  white  ginger  ").  Ginger  ale  is  made  from  a 
water  extract  of  dried  ginger  root  mixed  with  sugar,  lemon  juices,  and 
yeast. 

Arrowroot.  —  Although  all  the  different  species  used  in  the  manufac- 
ture of  arrowroot  {Maranta  arundinacea,  M.  nobilis,  Manihot  utilissima 
[cassava],  Canna  Achiras,  C.  edtdis,  C.  flaccida),  except  Maranta  nobilis 
and  Canna  Achiras,  are  grown  in  the  Philippines,  only  ilfamw/a  arundinacea 
and  Tacca  pinnatifida  are  used  largely.  The  former  occurs  wild  in  some 
localities.  Under  favourable  conditions  it  yields  4.98  metric  tons  of  roots 
per  acre,  which,  with  the  local,  crude  processes  of  manufacture,  yield  15  % 
of  starch.     The  latter  plant  grows  wild,  especially  near  the  coast. 

Cassava.  —  There  are  many  varieties  in  the  Philippines,  both  bitter  ^ 

{Manihot  utilissima)  and  sweet  {M.  Aipi=M.  palmata),  but  they  are  not 
named.  The  average  yield  per  acre  is  at  least  9.95  tons  of  fresh  roots  con- 
taining 25  to  30  %  of  starch,  80  %  of  which  is  extracted  by  modern 
methods.  Cassava  does  best  in  sandy  soil,  alone,  at  intervals  of  one  year, 
in  squares,  or  with  a  leguminous  crop  (cowpeas  or  mungos,  etc.)  between  the 
lines,  which  should  then  be  5  feet  apart.  All  the  roots  (sweet  and  bitter) 
contain  hydrocyanic  acid,  which  is  removed  by  washing,  drying,  roasting 
or  prolonged  boiling.  The  roots  are  best  for  human  food  between  6  and 
9  months  after  harvest. 

SiNCAMAS  [Pachyr/hizus  erosus  =  P.  angulatus).  —  A  lycguminous 
vine,  which  has  become  acclimatised  and  grows  wild  in  the  Philippines. 
It  is  propagated  from  seed  sown  sparsely  in  rows  about  23  inches  apart, 
allowing  from  15  to  20  seeds  to  the  metre  (3.28  feet).  The  plant  matures 
completely  in  about  ^  years,  but  is  harvested  5  or  6  months  after  sowing, 
*.  e.,  when  the  root,  which  is  the  edible  part,  is  still  tender  and  not  yet 
fibrous.     The  yield  is  about  6  tons  per  acre. 

EivEPHANT  Ear  Pi,ant  {Colocasia  esctdentum  =  C.  antiquorum),  known 
locally  as  "  gabi  ".  The  edible  part  is  the  starchy,  acrid  stalk,  or  corm, 
the  acrid  constituent  of  which  is  removed  by  boiling.  The  average  yield 
is  about  23  cavans  (46.86  bushels)  per  acre. 

Some  years  ago  the  Bureau  of  Agriculture  of  the  Philippines  made  a 
collection  of  21  species  and  varieties  of  gabi,  most  of  which  had  to  be  dis- 
carded because  of  their  liability  to  fungoid  diseases. 

Sweet  potato  [ipomoea  Batatas).  —  The  sweet  potato  is  known  in 
the  Philippines  by  the  Mexican  name  of  "  Camote  "  under  which  it  was 
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introduced  centuries  ago.  Tliere  are  several  good-producing  native  varie- 
ties, but  none  of  them  are  equal  to  the  best  varieties  imported  from  North 
America,  the  best  of  which  are  New  Jersey  'Yellow,  known  locally  as  Mo- 
mungan,  New  Jersey  Red,  and  California  Large  White.  The  second  variety 
holds  the  record  for  productivity,  having  yielded  256.78  cwt.  per  acre. 
In  the  Philippines  the  sweet  potato  is  propagated  by  cuttings  from  young 
vines  or,  in  sandy  soil,  by  planting  whole  or  half  potatoes.  When  trans- 
planting the  plants  are  placed  in  the  centre  of  the  ridges  (flat -ground  plant- 
ing gives  low  yields  and  bad-shaped  roots,  as  was  shown  at  the  Singalong 
Agricultural  Station).  The  best  time  for  planting  is  towards  the  end  of 
the  rainy  season,  but  if  irrigation  water  is  available  the  potatoes  may  also 
be  planted  during  the  dry  season.  Cultivation  consists  in  working  with  a 
cultivator,  followed  by  hoeing  ;  it  is  rarely  necessary  to  repeat  the  process. 
The  most  common  diseases  are  mosaic  disease,  due  to  physiological  causes, 
and  rots  of  the  tuber  during  storing.  The  most  injurious  insect  is  Cylas 
formicarius,  which  lays  its  eggs  near  the  collar.  The  larvae  bore  holes 
in  the  root,  where  they  pupate.  Control  measures  consist  in  early  har- 
vesting, rotation,   and  the  burning  of  all  root  refuse. 

Yam.  —  In  1912  the  Philippine  Bureau  of  Agriculture  collected  116 
species  and  varieties  of  the  genus  Dioscorea  from  all  parts  of  the  Tropics, 
and  cultivated  them  for  several  years.  The  96  which  became  acclimatised 
were  subjected  to  a  complete  chemical  analysis,  and  to  growing  and  feeding 
tests.  Only  34  (10  varieties  of  D.  fasciculata,  18  D.  sp.,  i  D.  Daemona, 
4  D.  alata,  i  D.  aculeata)  were  considered  adapted  to  PhiHppine  conditions. 
These  are  being  propagated  for  distribution  purposes  at  the  Agricultural 
Station  of  L,amao,  Bataan. 

D.  fasciculata  grows  wild  in  some  parts  of  the  PhiUppiues.  Propagation 
is  by  tubers  or  crowns  of  tubers  in  lines  2. 36  to  3.28  feet  apart  at  distances  of 
3.28  feet ;  trelhses  are  erected  later.  The  roots  are  harvested  7  to  9  months 
after  planting.  The  production  is  equal  to  or  belter  than  that  of  the  best 
varieties  of  sweet  potato  ;  some  of  the  larger  varieties  yield  nearly  23  metric 
tons  per  acre,  but  as  the}'  are  difficult  to  harvest  they  are  rarely  grown. 

A  table  is  given  showing  the  results  of  analyses  made  by  the  Burean 
of  Science  of  Manila  of  the  roots  of  96  species  and  varieties  of  Dioscorea 
grown  in  the  Phihppines.  In  most  cases  the  tubers  weigh  about  500  gm. 
and  contain  about  70  %  of  water,  0.2  %  of  ether  extr^t,  0.3  %  of  sacchar- 
ose, 0.4  %  of  reducing  sugar,  2  %  of  protein,  less  than  i  %  of  ash,  about 
20  %  of  starch,  less  Lhan  i  %  of  fibre,  and  about  5  %  of  undetermined 
substances. 

FIBRE  CROP.s        865  -  Cotton  in  Algeria  in  1917  (i).  —  Trabut,  in  Comptes  rendus  des  Seances  de  V  Academie 
d' Agriculture  de  France,  Vol.  IV;  No.  16,  pp.  512-513.     Paris,  May  8,  1918. 
Owing  to  the  difiiculties  of  the  present  times  cotton  growing  in  Al- 
geria is  still  locaUsed  in  the  Orleansville  and  Oranie  districts.     Neverthe- 
less, very  good  results  have  been  obtained.     The  only  varieties  ciUtivated 


(i)  See  R.  March,  igifi.  No.  243.  [Ed.) 
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are  derived  from  Egyptian  cotton  and  the  product,  which  is  very  good, 
commands  high  prices. 

Two  varieties  selected  by  the  Botanical  Department  from  seed  from 
the  Yuma  Station,  Cahfornia,  have  given  good  results. 

The  "  Yuma  "  variety,  selected  from  Mit-Afifi,  yielded  at  Orleansville 
16.9  cwt.  of  raw  cotton  per  acre.  Under  the  same  conditions  Mit  Afifi 
yielded  13.5  cwt.  per  acre.  At  present  prices  a  yield  of  13.5  cwt,  gives  fibre 
worth  £56  per  acre.  No  other  crop  can  give  such  good  results  in  the 
Chelif  plain. 

At  the  Ferme-blanche  Experiment  Station  the  best  results  were  obtained 
with  a  variety  called  temporarily  "  California ",  which  proved  there 
superior  to  Yuma,  especially  in  earliness.  This  vaiiety  seems  well  .^uited 
to  the  soil  and  climate  of  North  Africa. 

For  some  years  Egyptian  planters  have  suffered  much  loss  through 
injury  done  by  the  larvae  of  Geleichia  gossy-piella,  which  attacks  the  pods. 
The  larvae  hibernate  in  the  seed  and  may  be  carried  in  it.  As  disinfection 
experiments  with  the  seed  gave  unsatisfactory  results,  it  is  most  important 
that  no  more  seed  should  be  imported  from  Egypt.  At  present  sufficient 
selected  seed  is  produced  in  Algeria  to  meet  the  local  requirements.  The 
Co-operative  Society  of  Orleansville,  the  Cotton  Association  of  Oran  and 
the  Ferme-blanche  Experiment  Station  at  Habra,  are  in  a  position  to 
supply  all  the  demands  for  seed  in  Algeria,  Tunis  and  Morocco. 

866  -Lint  Percentage  and  Lint  Index  of  Cotton  and  Methods  of  Determination;  investi- 

.  gations in  the  United  States.  —  Meloy,  G.S.,in  the    U.  S.  Department  of  Agriculture, 
Bulletin  No.  644,  pp.  1-12  +  2  Figs.  +4  Plates.  Washington,  January  18,  1918. 

The  danger  of  diminishing  the  vitality  and  earliness  of  varieties  o- 
cotton  by  breeding  those  with  undesirable  characters  by  over-emphasis- 
ing the  percentage  of  lint  as  a  measure  of  their  comparative  values  was 
pointed  out  in  1908  by  Mr.  O.  F.  Cook  (i).  It  has  been  suggested  that 
instead  of  the  percentage  of  lint  only,  the  weight  of  lint  ginned  from  100 
seeds  should  be  used  as  an  additional  standard  for  judging  varieties. 
This  standard  of  comparison  was  called  the  lint  index.  Subsequent  ex- 
perience has  shown  not  only  the  desirability  of  using  this  standard,  but 
has  also  led  to  improved  methods  and  apparatus  for  determining  the  lint 
index  and  the  lint  percentage  in  samples  of  seed  cotton  used  by  selectors. 

The  lint  percentage  is  the  ratio  between  the  weight  of  the  fibre  and  the 
weight  of  the  seeds  from  which  the  fibre  is  ginned  expressed  as  a  percentage 
of  the  unginned  seed  cotton.  The  buyers  of  seed  cotton  were  the  first 
to  use  this  lint  percentage.  It  should  be  very  carefully  used  if  adopted 
by  breeders  and  growers  as  a  measure  of  the  comparative  value  of  varieties 
as  it  is  misleading  unless  used  in  connection  with  the  lint  index. 

An  increase  in  the  lint  percentage  may  be  due  entirely  to  a  reduction 
in  the  size  of  the  seed  without  any  corresponding  reduction  in  the  amount 
of  fibre,  and  vice-versa. 


(i)  Cook,  O.  P.,  Danger  in  Judging  Cotton  Varieties  h\  l^int  Percentages.  V .  S.  Dept. 
!    As,r.,  Bur.  Plant  Industry,  Circ.  N"  11,  pp.  16.  1908.  (Aiiihor). 
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The  lint  index  is  a  measure  of  the  abundance  of  the  fibre  rather  than 
the  measure  of  the  ratio  between  the  weight  of  the  fibre  and  the  weight 
of  the  seed,  as  for  the  percentage  of  lint. 

The  lint  index  shows  the  number  of  seeds  and  consequently  the  number 
of  bolls,  producing  i  lb.  of  fibre.  The  number  of  seeds  and  bolls  required 
to  produce  i  lb.  of  fibre  is  constant  for  all  varieties  of  cotton  having  the 
same  lint  index  regardless  of  J;he  percentage  of  lint. 

An  increased  lint  index'corresponds  to  an  increase  in  the  weight  of 
the  seeds  and  reduces  the  number  of  bolls  required  to  produce  i  lb.  of  fibre. 

The  lint  index  is  an  important  factor  in  the  cost  of  production  of  cotton. 
An  increase  of  a  single  gram  in  the  weight  of  fibre  per  loo  seeds,  without 
any  change  in  the  lint  percentage,  reduces  the  labour  of  picking  cotton, 
thus  increasing  the  amount  picked  by  each  worker.  It  is  essential  that 
a  planter  should  know  the  lint  index  of  a  variety  as  well  as  the  lint  percent- 
age when  choosing  a  variety  to  be  planted. 

Methods  for  determining  the  lint  index  and  the  seed  weights. 
—  After  having  weighed  a  standard  sample  of  lOO  gm.  of  seed  cotton  and 
determined  the  percentage  of  lint,  which  is  the  actual  weight  of  the  lint, 
the  lint  index  and  the  weight  of  loo  seeds  are  obtained  by  the  following 
formulae  :  — 

Percentage  of  lint 


Number  of  seeds  in  sample 
Percentage  of  seed 


X  100  =  lint  index. 


X  loo  =  weight  of  loo  seeds. 


Number  of  seeds  in  sample 

The  lint  index  may  be  determined  as  follows  :  —  loo  average  seeds 
fairly  ginned  are  weighed  on  a  sensitive  balance,  or  still  better,  the  average 
weight  of  two  lots  of  loo  seeds  is  determined.  The  following  formula 
may  then  be  used  :  — 

Weight  of  100  seeds 

X  li^t  percentage  =  lint  index. 

Percentage  of  seed 

A  method  is  described  by  which  the  lint  index  and  the  size  of  seeds  of 
a  variety  of  cotton  may  be  determined  without  a  balance  by  means  of 
tables  given  in  the  bulletin.  A  description  is  also  given  of  a  balance  for 
the  direct  reading  of  the  lint  percentage.     This  balance  is  on  the  market. 

867  -  The  Cultivation  of  Gombo  as  a  Textile  Plant;  Experiments  in  Mexico.  —  La  Re- 
vista  a'p'icDla,  Organo  oficial  cle  la  Direccion  de  Agricultural,  Secretaria  do  Agricultwa  y 
Fomento,  Vol.  i,  No.  10,  pp.  398-400  +  2  Figs.  Mexico,  January  15, 1918. 

This  paper  contains  the  results  of  experiments  carried  out  a  few  years 
ago  by  Senor  h.  B.  Martinez  at  the  Agricultural  Station  of  Villa  Hermosa, 
Tabasco,  of  which  he  Was  the  director. 

Gombo  or  "  chimbombo  ",  as  it  is  called  in  Mexico,  includes  two  spe- 
cies, the  dwarf  Hibiscus  abelmoschum  and  the  giant  H.  csciilentum,  which, 
in  hot  climates,  reaches  a  height  of  nearly  10  feet. 

This  Malvaceae  is  very  strong  and  adapts  itself  to  the  most  varied 
climates  (it  only  sufiers  from  hard  frosts)  and  to  all  soils.  It  does- 
best,  however,  in  sandy  humus  soils  which  have  not  long  been  cleared 
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of  trees  and  in  alluvial  soils.  In- Warm  countries  it  can  be  sown  throughout 
the  year,  in  temperate  countries  in  spring  and  summer.  As  the  tegument 
of  the  seed  is  hard  it  is  Well,  if  possible,  to  irrigate  before  sowing,  otherwise  it 
is  best  to  Wait  for  the  period  following  the  first  rains.  If  gombo  is  cultivated 
especially  as  a  vegetable,  i.  e.,  for  its  green  fruit,  it  should  be  sown  in  lines 
6  Y2  feet  apart  with  3  14  feet  between  the  plants  ;  if  grown  for  its  fibre  these 
distances  should  be  reduced  by  half.  The  only  cultivation  needed  is  hoeing. 
The  plant  begins  to  bear  fruit  2  months  after  sowing.  If  the  fruit,  espe- 
cially the  first,  is  cut  as  soon  as  it  forms,  the  plant  develops  better  and  in 
6  months  grows  to  a  height  of  10  feet  or  more  ;  it  should  then  be  cut  and 
not  left  till  it  loses  its  fine  texture  and  sheen.  The  stalks,  cut  and  put 
up  in  bundles,  are  macerated  for  8  days ;  if  possible  the  water  should  be 

ij  renewed  and  the  bundles  washed  frequently  ;  finally  they  are  rinsed  in  clean 
I  ir  soapy  water  and  laid  out  in  the  sun  to  dry  and  bleach. 

An  ordinary  sized  gombo  plant  yields  from  50  to  100  gm.  or  more  of 

>  clean  fibre,  corresponding  to  ii  to  16  cwt.  per  acre.  Before  macerating 
the  stalks  the  capsules  are  collected  ;  the  seeds  obtained  (4  to  8  cwt.  per 
ere)  yield  an  edible  oil  and  a  cake  which  may  be  used  either  as  a  concen- 
trated food  or  as  a  fertiliser.  Roasted  they  are  used  as  a  substitute  for 
ciffee.  The  tender  fruit  is  prepared  in  various  ways  ;  cut  in  slices  and  dried 
in  the  sun  it  keeps  til! winter.  The  wood  of  the  stalk  and  the  fibrous  cover- 
ing of  the  capsule  are  excellent  material  for  paper-making.  The  leaves 
and  tender  parts  of  the  plant,  if  ensilaged,  form  excellent  fodder  for  cattle ; 
dried  naturally  they  may  serve  as  a  substitute  for  tobacco,  for  they 
resemble  it  in  appearance  and  when  burning  have  almost  the  same  smell. 

S6S  -  Results  of  Growing  Sweet  Sorghum  in  Piedmont,  Italy.  —  jacometti,  g.,  in  Cro- 

naca  aricola,  Organo  Ufficialc  dclV Associazionc  Ai;raria  Piemonfese,  Year  ^KllI,  No.  9, 
p.  44    -f  3  Figs.     Turin,  May  16,  1918. 

The  author  grew  sweet  sorghum  at  Villafranca  Piemonte  (province 
ri  Turin).  On  a  plot  45  ^  sq.  yds.  in  size  he  obtained,  as  an  average  of 
-everal  years,  220  lb.  of  stalks  and  22  lb.  of  seed.  The  220  lb.  of  stalks 
yielded  from  90  to  120  lb.  of  juice,  and  from  99  lb.  of  juice  were  obtained 
from  15  ^  to  17  14  lb.  of  sweet  syrup.  The  author  recommends  the  cul- 
tivation of  this  sorghum  in  Italy,  especially  for  the  preparation  of  the  syrup 
for  home  use  (simply  by  concentrating  and  removing  the  scum). 

^  39  -  Plants  Suitable  for  Paper-Making  in  South  Africa.  —  lyEiGHToN  j.,  in  The  South 

African  Journal  of  Science,  Vol.  XIV,  No.  6,  pp.  287-289.  Cape  Town,  January,  1918. 
vSouth  Africa  can  furnish  large  quantities  of  Tambookie  grasses  {An- 
dropogon  spp.)  suitable  for  making  paper  pulp. '  Samples  of  such  paper,  pre- 
jiared  bA^  Bertrams,  Ivimited,  of  Edinburgh,  were  quite  satisfactory.  The 
commonest  Tambookie  grasses  are. -4.  hirtus,  growing  to  a  height  of  from  2 
to  3ft.,  and  A.Nard'US,  growing  to  a  height  of  5  or  6  ft.  The  former-species 
!>  common  throughout  South  Africa,  while  the  latter  occurs  in  patches 
.idjoining  forests  and  in  moist  places. 

Cypenis  iextilis  and  C.  hexangulare,  common  near  rivers  and  wet  locali- 
;  ties  in  South  Africa,  produce  a  very  strong  paper ;  5  to  10  %  of  their  pulp 
[mixed  with  Tambookie  grass  pulp  produces  an  extra  strong  paper. 
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Among  other  plants  suitable  for  paper-making  are  :  Sansevieria  tkyr- 
siflora,  an  underbush  plant  common  in  the  eastern  regions  ;  Fleurya  -pedun- 
cularis,  a  nettle  common  in  moist  places  ;  Agave  americana,  introduced 
all  over  the  country  ;  maize  cob  husks  and  plantain  fibre. 

FRUIT  870  -  Investigations  into  the  Autumn  Growth  of  Fruit,  in  Italy.  —  manaresj.  angelo, 

GROWING  in  II  Coltivatore,  Year  I^XIV,  iSJo.  9,  pp.  180-183,  and  No.  12,  pp.  246-248  -f  i  Diagram. 

Casale  Monferrato,  1918. 

The  experiments  described  were  carried  out  by  the  author  in  an  orchard 
at  Imola  planted  in  1903  with  pears  {Curato  and  Bergamotta  Esperen  varie- 
ties) grafted  on  quince,  with  apples  {Reinette,  Belle  fleur  jatine,  Rosa  rommia, 
Garofana,  Rosmarina  varieties),  grafted  on  doucine  and  quinces  {Van  De- 
mon and  Geante  de  Vranja  varieties)  grafted  on  stock  sprung  from  seed. 

The  author  summarises  the  results  of  his  invstigations  carried  out  to 
verify  the  studies  of  Riviere  and  Bailhache  in  France  (i)  and  of  White- 
HOUSE  in  the  United  States  (2),  according  to  whom  winter  pears,  like 
apples,  grow  most  during  the  period  immediately  preceding  harvest. 

i)  The  volume  (and,  naturally,  the  circumference  as  well)  increases 
till  a  little  after  mid-October  for  winter  pears,  till  after  mid-November 
for  late  apples.  '  Quinces  are  intermediate  between  the  two,  but  resemble 
pears  rather  than  apples.  Consequently  it  would  be  well  to  bear  these 
facts  in  mind  when  gathering  these  fruits  unless  other  circumstances  make 
an  earUer  harvest  preferable. 

2)  The  development  curve  of  these  fruits  shows  clearly  that,  contrary  to 
the  results  obtained  by  the  above  mentioned  workers  in  France  and  America, 
growth  decreases  as  the  season  advances. 

3)  The  specific  weight  of  these  fruits  continualh^  decreases  during  the 
last  weeks  before  they  fall. 

4)  The  growth  of  the  fruit  depends  on  their  more  or  less  favourable 
situation  and  the  number  of  fruits  on  the  branch  or  on  the  plant. 

871  -  The  Common  Honey  Bee  as  an  Agent  in  Plum  Pollination.  — hendrickson, 

A.  H.,in  the  Cotle-ge  of  Agriculture,  Agricultural  Experiment  Statioii,  Berkeley,  California, 
Bulletin  No.  291,  pp.  215-236  -\-  13  Figs.  Berkeley,  January,  1918. 
The  results  of  these  experiments,  which  are  a  continuation  of  those  of  ' 
the  preceding  year  (3),  may  be  summarised  as  follows  :  • — 

•  The  average  yield  per  tree  of  French  (Agen)  plums  was  increased  by  tlu 
use  of  bees  in  the  orchard,  but  there  was  no  increase  in  the  yield  of  the  Imper- 
ial variety.  The  percentage  of  setting  was  greatly  reduced  for  both  varie 
ties  when  all  pollen-carrying  insects  were  kept  away  from  the  trees.  The 
percentage  of  setting  in  a  French  plum  tree  enclosed  in  a  tent  of  mosquito 
netting  with  wooden  supports  alone  or  with  an  Imperial  tree  and  a  colony 
of  bees  was  higher  than  the  orchard  average  for  the  variety.     An  Imperial 


(i)  G.  RivifeRE  and  G.  Bailh.\che,  Etude  sur I'accroissement  dit volume  dcs fruits  (Jcurnol 
de  la  Societe  nat.  d' Horticulture  de  France,  December,  1917).  —  (2)  W.  E.  Whitehotjse,  A 
Study  of  Variation  in  Apples  During  the  Growing  Season  {Oregon  Station  Bull.  134 ,  1916,  3-13) 
(Author).  —  (3)  Sec  R.  June,  igiB.No.  649.  (Ed.) 
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tree  gave  a  good  crop  when  alone  in  a  tent  with  bets,  but  a  slightly  higher 
yield  than  the  orchard  average  when  enclosed  with  a  French  plum  tree  and 
bees.  The  French  plnm  tree  which  had  given  a  heavy  crop  in  1916  when 
enclosed  in  netting  with  bees,  gave  a  very  light  crop  in  1917  when  left  free. 
A  plum  tree  which  had  given  a  small  crop  in  1916  when  under  a  tent  alone, 
gave,  in  1917,  a  percentage  of  setting  which  was  satisfactory  although  be- 
low the  general  orchard  percentage.  Both  the  Imperial  trees  which  had 
given  a  small  yield  in  1916,  gave  heavy  crops  in  1917  under  open  orchard 
onditions.  The  percentage  of  setting  of  the  French  varieties  was  in 
inverse  proportion  to  their  distance  from  the  Imperials. 

The  results  of  the  two  year's  work  led  to  the  following  conclusions:  — 
i)  Both  French  and  Imperial  plum  trees  set  better  if  hives  are  placed 
in  the  orchard  during  the  flowering  period,  provided  the  trees  are  in  nor- 
mal healthy  condition. 

2)  If  there  are  no  bees  in  the  orchard  the  percentage  of  setting  of 
these  varieties  may  be  low.  * 

3)  The  French  plum  does  not  absolutely  require  to  be  interplanted 
ivith  the  Imperial,  though  such  interplanting  may  prove  beneficial  to  both 
irarieties. 

J72  -  The  Mulching  of  Orange  Groves  in  California  and  its  Effects,  —  See  No.  84c  of  this 

Review. 

J73  -  The  Chasselas  x  Berlandieri  41  B.  Vine  in  Sicily.  —  Paulsen,  f.,  in  Le  Progres     vine  growing 

ai^ricolc  ct  viticole.  Year  XXXY,  No.  i6,  pp.  367-369.     Montpellier,  April  21,  1918. 

For  some  years  Sicilian  vine-growers  have  re-constructed  their  vine- 
yards with  two  stock  only:  ■ — Aramon  X  Rupestris  Ganzin  No.  i  and, 
yy  preference,  Rupestris  du  Lot.  They  should  realise  that  other  hybrids 
nay  be  used  many  of  which,  especially  those  of  Berlandieri,  are  superior 
Rupestris  du  Lot  under  certain  soil  conditions. 

One  of  these,  little  known  and  little  used  in  Silily,  is  Chasselas  X  Ber- 
andieri  41  B,  a  hybrid  created  by  Mii^lardet  which  was  successfully 
ised  in  reconstituting  the  Charentes  vineyard  in  France,  in  a  district  where 
:here  is  a  predominance  of  tertiary  limestones,  which  are  most  apt  to  cause 
hlorosis.  Under  these  very  difiicult  conditions  of  gro\\i;h  the  most  reli- 
ible  and  satisfactory  reconstitution  of  these  vineyards,  planted  with 
?olleblanche,  which  give  the  best  cognac  of  world-wide  fame,  was  obtained 
^dth  41  B. 

Chasselas  X  Berlandieri  was  not  readily  used  in  the  foremost  Sicilian 
xperimental  yards  because  there  were  numerous  phylloxera  growths  on 
ts  roots  and  its  resistance  in  the  Sicilian  climate  was  doubted.  Time, 
lowever,  has' shown  that  in  spite  of  its  susceptibility  to  phylloxera  it  is  suf- 
iciently  resistant.  The  author  has  never  seen  it  die  either  in  stock  plan- 
ations  or  even  in  the  oldest  experiment  fields.  He  considers  it  a  stocky 
^hich  might  be  advantageously  used  for  reconstituting  Sicilian  vineyards 
E  it  is  judiciously  employed  and  adapted  particularly  to  the  conditions  it 
)refers.  It  is  especially  suited  to  very  calcareous  soils  with  marly  sub- 
oil.     In  the  Sicilian  climate  it  resists  well  in  soils  containing  80  to  90  % 
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of  lime.  The  author  has  also  observed  it  in  ver}-  good  condition  in  cal- 
careous loam  and  even  in  sandy  loams  where  clay  predominates  without 
any  trace  of  lime.  It  should  not  be  used  in  arid,  poor  soils  and  those  re- 
taining an  excess  of  water  which  are  cold  and  wet  in  spring.  'The  soil^ 
which  suit  it  best  are  those  which  warm  rapidly  but  have  a  cool  sub-soil 

It  did  well  in  the  Marsala  experiment  vineyards  in  ground  with  ricl 
calcareous  marly  sub-soil,  but  failed  in  dry  soil  the  sub-soil  of  which  con- 
sisted of  arid  calcareous  tufa.  Excellent  results  were  obtained  with  it  ii 
the  experiment  field  of  S.  Giuseppe  I^ata,  on  the  estate  of  Prince  Campo- 
REALE  in  calcareous  loam,,  and  it  also  does  well  in  the  stock  yard  of  the 
Royal  Nursery  of  American  Vinefe  in  the  I,uparello  district,  in  rather  hear 
sandy  loam. 

Chasselas  X  Berlandieri  41  B  is  very  satisfactory  for  budding  and  hae 
a  good  affinity  for  most  of  the  local  vines.  It  is  one  of  the  plants  mosi 
resistant  to  bramble-leaf  disease. 

874  -  The  Influence  of  the  Stock  and  Other  Factors  on  the  Quality  of  the  Wine :  Ex 
periment§  Carried  Out  in  Sicily.  —  paulsek,  f.  and  Maggioni,  n.,  pp.  47+3  Table 

4-  4  Diagrams.  Palermo,  1915.  Abstract  in  Le  Progris  azricole  et  viticolc.  Year  XXXI\ 

Nos.  42  and  43.  Montpellier,  1917. 
The  results  of  comparative  experiments  carried  out  at  Marsala  fron 
1907  to  1912  are  given  :  — 

i)  The  quality  of  the  wine  depends  in  part  only  on  the  scion  and  ti 
stock  and  much  more  on  other  conditions  which  are  quite  independent  <  > 
the  grafted  vine  —  good  or  bad  seasons,  soil  conditions,  date  of  harvest 
condition  and  quantity  of  produce,  etc.  It  is  a  character,  therefore,  div 
partly  to  internal  (intrinsic)  and  parti}'  to  external  (extrinsic)  condition 
or  due  to  the  environment  in  and  conditions  under  which  the  vine  is  cul 
tivated. 

2)  A  high  yield  is  not  always  proof  of  an  inferior  quality  produce 
on  the  contrarj'  "there  is  sometimes  no  connection  between  qualit}^  am 
quantity  in  the  case  of  very  productive  stock  planted  in  fresh  ant 
fertile  soil. 

3)  The  differences  in  the  alcohol  degree  of  wines  due  to  variatio 
in  weather  condition  from  one  year  to  another,  are  very  marked  and  ranu 
from  a  minimum  of  1.3°  to  a  maximum  of  3.4°,  according  to  the  qualitA"  ( 
the  stock,  but  are  much  less  in  dry  years  (1.5°)  than  in  wet  years  (2.60). 

4)  The  differences  in  the  alcohol  degree,  due  to  variations  in  soil  ar 
less  marked  than  the  preceding  ones,  and  range  from  a  minimum  of  0.3*^  t 
a  maximum  of  1.30,  according  to  the  stock.  The  limits  within  which  the>^ 
variations  occur  are  the  same  in  dry  as  in  moist  soils. 

5)  Differences  due  to  the  nature  of  the  stock  are  still  less  marked  an 
do  not  exceed  an  average  of  ^/j^  of  a  degree. 

6)  Such  variations  in  tne  alcohol  degree  of  "one  stock  or  another  ijia 
be  obscured  by  other  components  of  the  wine,  so  that  they  are  hard  to  d 
tect  by  the  taste. 

7)  An  average  of  four  j^ears  of  experiment  shows  that  tlie  varioi 
stock  may  be  classed  in  the  following  decreasing  order  with  regard  to  tl 

[8T3-8T4] 


n 


VINE  GROWING  957 


M 


m 


w 


quality  of  tbe  produce  :—  420  A,  Aramon  X   Rupestris  1202   and  17-37 

(both  of  the  same  degree)  and  Rupestris  du  Lot. 
^n|  8)  The  stocks  which  gave  produce  of  the  most  constant  quality  and 

quantity  were  17-37  and  420  A.     As  a  rule  these  are  vines  of  average  3"ield 

and  vigour,  earlier  or  less  sensitive  to  seasonal  influences  and  various  other 
n(i|  factors.     Aramon  X  Rupestris,  Rupestris  du  Lot,  and  1202  gave  irregular 

produce,  though  with  a  high  alcohol  degree,  especially  the  first  two. 
itJH  9)  The  differences  from  one  year  to  another,  and  even  in  the  same 

year,  between  the  yield  of  Grille  and  that  of  the  native  vines  grown  in  the 
tl  Marsala  district,  are  very  marked,  even  when  the  plants  are  grafted  on  the 

same   stock. 

10)  The  quality  of  the  produce,  within  certain  limits  at  least,  is  in 

inverse  ratio  to  the  drought-resistance  of  the  stock,  their  vigour  and  the 

delay  in  the  ripening  of  the  grapes  in  moist  soils  or  wet  years,  and  vice 

versa.     It  improves  in  proportion  to  the  lateness  of  the  harvest,  and  is  in 
iiEi  accordance  with  the  facility  with  which  the  vines  adapt  themselves  to 
m  very  calcareous  soil. 
XXB  What  is  the  practical  importance  of  the  variations  produced  by  the 

scion  on  the  different  stocks,  and  how  can  they  be  combined  with  those  pro- 
iioi  duced  by  environment  and  other  known  causes  so  as  to  produce  the  best 

results  ?  First  of  all  it  is  possible  to  obtain  with  grafted  vines  wine  of 
iicltli  excellent  quality  even  surpassing  that  of  the  wines  obtained  in  the  past ; 
:ento  the  same  applies  to  5deld. 

•nesl  There  are  many  causes  accounting  for  differences  in  the  quality  of  the 
e,  dttroroduce  —  larger  productive  capacity  of  native  vines  grafted  on  American 
litiolones,  earlier  development  and  riper  grapes,  more  careful  selection  of  the  graft 
iscmcuttings  and  the  native  varieties,  simultaneous  and  concordant  action  of 
Jthe  variations  caused  by  the  scion  with  that  of  the  other  factors,  or  of  the 
odaAompensation  between  the  effects  of  the  scion  and  those  of  other  causes 
ityalacting  in  the  opposite  sense. 

sh  m        Grafting  on  American  vines  is  an  efi&cient  method  of  regulating  the 
■vegetation  and  yield  of  the  vines.'    All  depends  on  a  choice  of  a  scion  which, 
[iatiw^rithout  prejudice  to  the  yield  and  life  of  the  plant,  develops  best  the  desired 
draMqualities. 

alityi  On  the  other  hand,  however,  experience  has  shown  that  the  ^deld  of 

'2.6").  no  stock  is  positive,  but  only  relative,  according  to  the  year,  nature  of  the 
soilsi  soil,  etc.  Therefore,  whereas  on  one  hand  preference  should  be  given  to 
to.fi  certain  stock  which  give  a  high  yield  of  the  best  quality  fruit,  it  would  on 
chtln  ;he  other  hand  be  well  to  be  able  to  dispose  of  several  stock  to  take  advant- 

ige  of  the  character  of  each,  according  to  the  year.  The  system  of  planta- 
tedsi  pions  of  mixed  stock  and  that  of  cultivating  too  many  different  varieties 

)f  native  vines  which,  though  they  produce  well  are  not  to  be  recommended 
ieiiii  :or  quality,  is  to  be  condemned.  At  Marsala  such  varieties  should  be 
j^toil  imited  to  Grillo  and  Cataratto ;  only  in  special  cases  should  Catanese  and 

Damaschino  be  used. 

Many  Sicilian  vine-growers  have  been  too  easily  led  to  favour  Aramon 
Rupestris,  a  stock  which  certainh'  has  undeniable  advantages,  amongst 
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which  is  the  very  important  one  of  giving  very  high  yields,  but  which  for 
various  reasons  should  not  form  the  sole  base  of  reconstitution  or  the  risk 
of  making  a  serious  mistake  is  incurred.  In  reconstitution  more  import- 
ance should  be  given  to  the  Berlandieri  hybrids,  hitherto  little  used  as  com- 
pared with  Aramon  X  Rupestris,  but  for  which  a  great  future  is  in  store 
by  reason  of  their  characteristic  qualities  and,  above  all,  the  excellent 
and  regular  yield  obtained  from  native  vines  with  them.  Of  these  may 
be  specially  recommended  420  A,  17-37,  34  E.  M  and  also  41  B,  to  which 
may  perhaps  be  added  in  time  other  good  hydrids  obtained  in  Sicily  by 
Paui,sen,  Rug'geri,  and  Grimaldi. 

Another  stock  which  has  given  excellent  results  in  the  Marsala  district 
is  Mourvedre  X  Rupestris  i  202,  especially  when  grafted  with  Grillo,  not 
only  by  reason  of  its  luxuriant  vegetation,  but  also  because  of  the  high 
alcohol  degree  and  fineness  of  the  wines  made  from  it. 

The  system  of  using  a  single  stock,  even  in  the  case  of  the  quality,  has 
been,  and  always  will  be,  a  great  mistake,  as  great,  or  even  greater,  than 
that  of  mixing  many  different  vines. 

From  a  point  of  view  of  wine-making,  the  authors  found  that  at  Marsala, 
beside  the  typical  liqueur,  it  would  be  possible  to  produce  an  excellent, 
almost  colourless  white  wane,  alcoholic,  but  of  an  acid  and  slightly  tart 
flavour.  This  is  obtained  especially  from  Grillo  grafted  on  Aramon  X  Ru 
pestris  or  other  late-ripening  stock.  Such  wine  would  be  valuable  in  the 
export  trade.  To  make  it,  apart  from  the  use  of  the  varieties  mentioned 
above,  it  is  only  necessary  to  subject  the  wine  as  little  as  possible  to  the 
action  of  air  and  heat,  which  are  the  two  essential  factors  in  the  manufac- 
ture- of  Marsala.  .These  conditions  may  easily  be  obtained  by  bottling 
the  new  wine  when  a  few  months  old,  after  decanting  it  with  a  pump  fo 
avoid  contact  with  the  air,  closing  the  bottles  hermetically  and  keeping 
them  in  a  coldish  cellar.  If  this  is  not  done,  in  time  the  wine  changes  colour 
and  flavour,  acquiring  the  characteis  of  Marsala  without  any  specjal  process. 


LIVE   STOCK    AND    BREEDING. 
HYGIENE  875  -  Observations  on  Abortion  Disease,  in  the  United  States.  —  Schroeder,  e.  c 

and  CoxTOX,  W.  E.  (Bethesda,  Md.,  Experiment  Station,  Bureau  of  Anlmallndustryi 
U.  S.  Department  of  Agriculture),  in  The  Jourml  of  Agricultural  Research,  Vol.  XI,; 
No.   I,   pp.   9-16.  Washington,  April  2,  1917. 

As  far  as  the  writers  have  been  able  to  learn  in  their  wide  experience 
with  the  "disease,  the  abortion  bacillus  is  an  obligatory  parasite.  It  may 
live  and  retain  its  virulence  for  a  long  time  in  infected  material  expelled 
from  the  uteri  of  infected  cows,  but  no  data  are  available  to  support  the, 
belief  that  it  can  maintain  itself  or  multiply  under  natural  conditions  as  a 
saprophyte.  Hence,  the  chronic  persistence  of  the  microparasite  in  the 
bodies  of  infected  cows  is  probably  the  most  important  among  the  causes 
responsible  for  the  propagation,  the  perpetuation,  and  wide  prevalence  of 
the  disease. 
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The  favourite  habitat  of  the  abortion  bacillus  in  the  bodies  of  cows  i:? 
the  udder,  and  the  udder  is  seemingly  its  only  habitat  in  the  bodies  of 
non-pregnant  cows.  One  cow  under  test  for  7  years  gave  abortion  bacilli 
continuously  in  her  milk.  The  bacillus  was  never  found  in  the  milk  from  a 
cow  unless  both  her  milk  and  her  blood  serum  possessed  agglutinating  pro- 
perties for  it,  but  repeatedly  cows  were  found  which  reacted,  but  the  bacilli 
were  not  found  in  the  milk.  By  experimental  inoculation  of  a  cow,  the 
authors"  were  able  to  demonstrate  that  the  bacilli  passed  from  the  udder  to 
the  uterus.  They  believe  that  the  abortion  bacilli  in  ingested  milk  do  not 
penetrate  deeply  or  abundantly  into  a  calf's  body. 

876  -  Contribution  to  the  Study  of  the  Mortality  of  Calves  :  Coli-baeillary  Broncho- 
pneumonia.— -CoMiNOTTi^,  1,.  (Stazioiie  spcriiiicntale  per  le  Malattie  intettive  del  be- 
stiamo  in  Milano),  in  La  Clinica  veterinarin.  Year  LXT.No.  7,  pp.  167-173.  Milan,  April  15, 

1918. 

Under  the  general  term  of  mortality   ("  moria  ")  of  calves  various 
morbid  forms  are  included  that  are  classified  differently  by  various  authors.   ' 
The  predominating  form  is,   however,   coli-bacillosis,   though  it  appears  ' 
under  different  clinical,  anatomical  and  pathological  aspects.   The  appended 
observations  were  made  by  the  author  during  protracted  researches. 

Coli-bacillosis  of  calves  may  develop  under  the  clinical,  anatomical  and 
pathological  form  of  an  acute  broncho-pneumonia. 

The  articular  form  of  coli-bacillosis  may,  in  certain<cases,  represent  a 
complication  of  the  septicoemic  form  of  uncertain  course,  owing  to  a 
secondar}'  infection  b}''  common  organisms. 

Bacterium  coli  may  cause  nodular  formations  in  the  liver  of  calves, 
as  was  observed  by  Langer  for  a  bacillus  of  the  sub-group  EnteritiMs 
Paratijo  B.,  and  by  Vallee  in  pseudo-tuberculosis  of  calves. 

877  -  Msthod  for  Freeing  Pigs  from  Lice.  —  Chacaras  e  Quintaes,  Vol.  XVII,  No.i,  pp.  13- 

15  +  2  Figs.     Sao  Paulo,  January  15,  1918. 

The  following  mixture  is  recommended  for  destroying  lice  and  all  ecto- 
parasites of  pigs  :  oil  (any  quality)  1.75  pints  ;  paraffin  0,88  pints  ;  essence 
of  turpentine  0.44  pints;  about  2  gallons  of  hot  water.  This  preparation 
should  be  applied  twice  at  an  interval  of  ten  days.  When  breeding  on  a 
large  scale  baths  should  be  constructed,  or  it  may  be  applied  by  the  pigs 
themselves  by  means  of  special  apparatus  (one  is  sufircient  for  250  ani- 
mals) consisting  of  a  support  firmly  fixed  into  the  ground  against  which 
the  animals  rub  themselves,  surmounted  by  a  vessel  containing  the  mixture 
and  fitted  with  valves  which  open  when  the  support  is  slightly  raised  by 
the  pigs  rubbing  themselves.     The  sties  must  also  be  disinfected. 

878  -  On  the  Hereditary  Transmission  of  Rabies  (i)  —  i  Lanfranchi,  a. and  i,enzi,  f.. 

Transmission  of  the  Virus  of  Rabies  from  Mother  to  Fcetus,  Comptes  rendiis  dcs  Seances 
de  la  Societe  de  Biologic,  Vol.  I^XXXI,  No.  8,  pp.  396-398.  Paris,  April  28,1918. — 
II.  RemliNGEr,  p.,  On  the  Possibility  of  Conceptional  Rabies.  Ibid.,  pp.  418- .119. 

•       I.  —  The  authors  record  ^  new  case  of  the  transmission  of  the  virus  of 
rabies  from  mother  to  fcetus,  observed  in  a  bitch  which  had  lix^ed  for  some 


(i)  See  R.,  April  igi6,  No.  413.     {Ed.)  .    ' 
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time  in  contact  with  a  mad  dog,  6  months  before  conception.     At  the  post- " 
mortem,  Negri  corpuscles  were  found  in  the  region  of  the  cornu  of  the 
brain  ;  the  biological  test  (injection  of  dilute  marrow  in  rabbits)  gave  posi- 
tive results.     This  proves  that  the  virus  of  rabies  in  the  blood-stream  can 
pass  the  placental  filter  and  infect  the  fcEtus. 

II.  —  The  possibihty  of  conceptional  rabies  presupposes  the  presence  of 
the  virus  of  rabies  in  both  the  sperm  and  ovule.  For  this  reason  the  au- 
thor sought  for  it  in  the  contents  of  the  seminal  vesicles,  in  the  testicles, 
and  in  the  ovaries  of  rabid  guinea-pigs.  The  results  were  always  negative. 
The  author  concludes  that  conceptional  rabies  does  not  exist  and  that  all 
the  cases  of  inherited  rabies  are  to  be  traced  back  to  placental  infection. 

879  -  Studies  on  Sarcoma  in  Chickens.  —  Jablons,  B.,  in  CompUs  rendus  des  Seances  de  la 
Sociefe  de  Biologic,  Vol.  I<XXXI,  No.  7,  pp.  327-328.     Paris,  April  13,  1918. 

The  author  first  studies  the  spread  of  sarcoma  virus  through  the  chick- 
en's organism.  The  virus  enters  the  blood.  The  serum  of  an  infected 
.  chicken  (prepared  either  by  coagulation  or  by  centrifugalisation  of  freshly- 
drawn  blood)  injected  into  a  new  chicken  in  amounts  of  i  cc.  reproduces 
sarcoma  with  the  characteristic  fusiform  cells,  if  the  chicken  shows 
general  sarcomatos;s  of  the  peritoneum  the  virus  passes  into  the  ascitic 
liquid. 

The  increase  in  the  virulence  of  the  serum  of  infected  chickens 
kept  10  days  in  ihe  incubator  at  37°  C.  was  then  studied.  Under  these 
conditions  the  serum  was  four  times  as  virulent  and  reproduced  lesions 
in  a  fresh  chicken  when  injected  in  quantities  of  0.25  cc.  The  author 
does  not  believe  this  to  be  a  case  of  true  increase  in  virulence,  but  rather 
of  an  increased  number  of  micro-organisms  which  have  multiplied  at  the 
temperature  of  the  incubation.  The  passage  of  the  virus  through  the  chick- 
en increases  its  virulence  and  shortens  the  incubation  period  of  the  di- 
sease (after  the  7th.  passage  of  the  virus  the  lesions  developed  in  13  daj's 
instead  of  27  to  42). 

The  fleshy  tumour  dried  and  kept  in  the  ice-chest,  retained  its 
virulence  for  twelve  months,  but  lost  it  at  the  end  of  the  thirteenth. 

S80  -  Mallophaga  Ectoparasitic  on  Birds,  in  Formosa.  —  uch/da,  Seinosuee,  in  the 

Journal  of  the   College  of  Agriculture,   Imperial    University  of  Tohyo,  Vol.  Ill,  N°  4,  pp; 

171-188  -|-  I  Plate.  Tokio,  June  15,  191 7. 

The  author  describes  21  species  (17  being  new  to  science)  belonging 
to  8  genera  of  Mallophaga  ectoparasitic  on  birds  killed  in  Formosa.  These 
are ;  —  Laemdbothrium  loomisii  on  Nannocnus  cinnamomea  ;  Lipeurus  varia- 
bilis and  Nirmus  vittatus  on  Accipiter  virgahts  ;  Colpocephalum  osborni 
on  Milv'us  ater  govinda ;  Colpocephalum  pachyaster  on  Pandion  halicetus ; 
Nirmus  ovatus  n.  sp.,  Lipeurus  variabilis,  L.  intermedius  var.  major  n.  var., 
Goniodes  intermedius,  Menopon  productum,  M.  mikadokiji  n.  sp.,  on  Calo 
phasis  mikado;  Lipeurus  formosanus  n.  sp.,  L.  rubrifasciatus ,  Goniocotes 
microcephahis  n.  sp.,  Menopon  pallescens,  Mjfiongipectum  n.  sp.,  on  Arbori- 
cola  crudigularis ;  Colpocephalum  rimbrinum  var.  trilotatum  on  Tringa 
subminuta  ;    Nirmus  inccenis  on   Tringa  nificollis  ;  Lipeurus  baculus  on 
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Turtur  chinensis  ;  Lipeurus  baculus  and  Goniocotes  kurodai  n.  sp.  on  Speno- 
cercus  sororius  ;  Docophorus  communis  on  Pericrocotus  griseigularis  :  Lipeur- 
us baculus  and  Goniocotes  kurodai  on  Grancalus  rex-pineii ;  Menopon  uro- 
cissae  n.  sp.  on  Vrocissa  ccerula. 

88i  -  A  Study  of  the  Dietary  Essential, Water-Soluble  B,  in  Relation  to  its  Solubility  feeds 

and  Stability  towards  Reagents.  —  McColltjm,  E.  v.  andi  Simmonds,  N.  (I,aboratory        and  feeding 
of  Agr-cultural  Chemistry  of  the  University  of  Wisconsin,  Madison),  in  The  Journal  of 
Biological  Chemistry,  Vol.  XXXIII,  No.  i,  pp.  55-89,  11  Diagr.,  Bibliogiap hj  of  18  Publi- 
cations. Baltimore,  Md.,  January,  1918. 

In  conducting  the  work  reported  in  this  paper  the  authors  fed  rats 
on  a  diet  of  purified  food  substances  together  with  5  per  cent  of  butter 
fat  to  supply  an  abundance  of  the  fat-soluble  A.  This  diet  was  com- 
plete except  that  it  was  free  from  the  water-soluble  B.  The  rats  were 
confined  to  this  food  mixture  until  they  either  had  become  stationary  in 
weight  or  were  decHning.  By  the  5th  week  nearly  all  were  either  station- 
ary in  weight  or  were  failing  and  they  almost  invariably  showed  signs  of 
paralysis  at  about  this  time.  When  the  rats  were  thus  prepared,  the  mate- 
rial to  be  tested  for  the  water-soluble  B  was  put  into  the  diet.  The  animals 
then  either  contiiaued  to  decline  or  responded  with  growth.  This  method 
served  to  show  within  2  weeks  whether  the  substance  B  was  contained  in 
significant  amount  in  the  preparation  under  investigation. 

In  the  experimental  part  of  this  paper  it  is  shown  that  the  water- 
soluble  B  is  not  extracted  directly  from  beans,  wheat  germ,  or  pig  kidney 
by  ether,  benzene,  or  acetone,  but  it  is  readily  extracted  in  great  part  by 
alcohol.  After  being  removed  by  alcohol  it  is  shown  to  be  soluble  in  ben- 
zene, but  very  slightly  soluble  in  acetone.  The  probabihty  that  there 
should  be  two  or  more  physiologically  indispensable  substances  in  what  is 
termed  water-soluble  B,  both  or  all  of  which  should  show  the  same  solu- 
bihty  relations  with  three  solvents,  is  relatively  small  and  lends  support 
to  the  authors'  view  that  the  substance  which  protects  animals  against 
polyneuritis  is  the  only  essential  complex  in  the  extract  described'.  In 
other  words,  the  data  support  the  view  that  there  are  no  specific  substances  . 
present  in  these  extracts  which  protect  against  such  diseases  as  scurvy, 
rickets,  pellagra,  sprue,  etc.,  and  tend  to  confirm  the  contention  that  the 
latter  are  not  due  to  specific  starvation  as  in  the  case  with  beri-beri  and 
xerophthalmia    (i). 

882  -  A  Comparative  Study  of  the  Behaviour  of  Purified  Proteins  towards  Proteolytic 

Enzymes.  —  Frankel,  E.  M.  (Sheffield  I^aboratory  of  Physiological  Chemistry,  Yale 
University,  New  Haven),  in  The  Journal  of  Biological  Chemistry,  Vol.  XXVI,  No.  i, 
pp.  31-59  -f  9  Tables  -1-  4  Diagrams.  -|-  Bibliography  of  33  Publ'cat-ons.  Baltimore, 
Md.,  August,  1916. 

After    having   rapidly   considered    the    methods  —  physico-chemical,  . 
optical,  colorimetric,  purely  chemical  —  used  up  to  the  present  for  studying 
the  processes  of  digestion,  the  author  describes  his  experiments  for  the  pur- 


(i)  See  R.  Januarj.  1918,  No.  2.  [Ed.) 
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pose  of  studying  the  digestibilitj'  of  the  white  of  egg  by  mean's  of  pepsin, 
tjypsin  and  erepsin  ;  the  results  obtained  by  the  author  are  given  below,    i  I 

It  has  been  demonstrated  that  pepsin  is  the  effective  agent  in  pepsin- 
hydrochloric  acid  digestion,  since  hydrochloric  acid  alone  in  the  concentra- 
tions ordinarily  emploj^ed  has  very  little  proteolytic  eft'ect.  As  a  result 
of  a  series  of  experiments  the  conclusion  seems  justified  that  comparable 
results  in  proteolysis  studies  are  to  be  obtained  only  when  the  substrates 
are  in  solution ;  otherwise  deviations*f  lo  to  15  percent  maybe  encountered 
in  duplicate  experiments.  An  examination  of  the  digestion  of  thirteen 
proteins  shows  that  there  iS  a  parallelism  in  the  cleavage  curves  of  all  the 
proteins,  if  the  cleavage  is  calculated  as  the  ratio  of  the  amino-nitrogen 
liberated  at  any  one  time  to  that  obtained  on  total  hydrolysis  of  the  protein 
with  strong  acid. 

Pepsin-hydrochloric  acid  can  liberate  about  20  per  cent,  of  the  total 
amino-nitrogen  of  a  protein  in  less  than  100  hours.  Trypsin  acting  upon 
proteins  partially  digested  with  pepsin  effects  a  cleavage  of  about  70  per 
cent.  The  action  of  trypsin  upon  native  proteins  can  cause  a  cleavage  of 
about  50  per  cent  of  the  peptide  linkages.  Further  addition  of  tr^^sin 
ma3^  cause  further  disintegration  of  the  protein.  • 

Erepsin  following  the  action  of  pepsin  is  a  ver^^  effective  agent  in  caus- 
ing the  disruption  of  the  protein  molecule.  In  two  series  of  experiments 
cleavage  of  about  85  per  cent  of  the  protein  could  be  demonstrated.  The 
successive  action  of  pepsin,  trypsin,  and  erepsin  liberates  about  85  to  90 
per  cent  of  the  total  amino-nitrogen  of  the  protein  studied. 

883  -  Study  of  the  Proteins  of  Certain  Insects  with  Reference  to  their  Value  as  Food 

for  Poultry. — -McIIargue,  J.  S.  (I,aboratory  of  Chemical  Research,  Kentucky  Agri- 
cultural Bxperiuient  Station),  in  the  Journal  of  Agricultural  Research,  Vol.  X,  No.  12, 
PP-   633-637  +  Bibliographj'  of  9   Publications.     Washington,  September  17,    1917. 

Thomas  was  the  first  to  demonstrate  experimentally  that  animal  pro- 
teins are  much  superior  to  vegetable  proteins  in  maintaining  the  nitrogen 
equilibrium  of  the  animal  body.  He  showed  that  the  minimum  daily 
quantities  necessary  to  protect  body proteinfromloss were: — meatprotein 
30  gm.,  milk  protein  31  gm.,  rice  protein  34  gm.,  potato  protein  38  gm., 
bean  protein  54  gm.,  bread  protein  76  gm.,  maize  protein  102  gm. 

The  author  determined  the  percentage  of  growth-promoting  acids 
in  the  proteins  of  two  common  insects  —  the  June  bug  {Lachnostema  sp.) 
and  the  grasshopper  {Melanoplus  spp.)  as  compared  with  the  percentage 
of  proteins  in  roast  beef  and  turkey  white  meat.  "  He  found  the  fol- 
lowing values  for  each  of  the  two  insects  respectivelj' :  —  Ammoniacal  ni- 
trogen, 8.96,  9.14;  melanin,  6.78,  3.42;  arginin,  11.53,  14-98;  histidin, 
6-57,  5.62  ;  cystin,  0,35,  0.23  ;  lysin,  8.02,  8.04  ;  amino  nitrogen  (in  filtrate; 
from  bases),  50.80,  52.87  ;  non-amino  nitrogen  (in  filtrate  from  bases), 
5.84,  4.32.  There  is,  on  the  whole,  a  great  similarity  in  the  proteins  from 
such  different  sources.  There  is  a  close  agreement  in  the  lysin  and  arginin 
contents  of  the  two  insects  studied  and  beef  and  turkey  meat.  In  the 
beef  and  turkey  the  percentage  of  cystin  is  almost  double  and  that  of  histi- 
din   two  to  three  times  that  of  the  insects. 
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The  protein  content  of  grasshoppers,  killed  by  potassium  cyanide, 
dried  at  100°  C,  ground  in  a  mortar,  and  kept  in  a  closed  bottle  for  seven 
months,  underwent  no  alteration,  thus  showing  that  the  dried  material 
can  be  kept  indefinitely.  An  analysis  of  the  dried  matter  gave  the  follow- 
ing percentages  :  —  'Protein,  75.28  ;  ether  extract,  7.21 ;  crude  ash,  5.61. 
Dried  grasshoppers  contain  more  protein  than  commercial  meat  meal 
and  would  probably  be  an  excellent  substitute  for  it  in  poultry  feeding. 

884  -  Utilization  of  Farm  Wastes  in  Feeding  Live  Stock  in  U.  S.  A.  —  ray,  s.  H.,in 

U.  S.  Department  of  Agriculture,   Farmers'  Bulletin  873,  pp.   1-12.  Washington,  p.  C, 
April,  1917. 

More  than  ^  of  the  total  production  of  cereal  straw  in  the  United  States 
is  not  used  to  advantage,  and  ^  of  this  amount  is  a  total  loss,  the  value 
of  which  is  estimated  at  more  than  %  100  000  000.  In  a  three  years'  study 
of  corn-belt  cattle  the  Ofi&ce  of  Farm  Management  found  that  the  breeding 
herds  maintained  most  largely  on  oat  or  wheat  straw,  maize  stover,  etc. 
(with  a  very  small  quantity  of  concentrated  feed  such  as  cottonseed  meal, 
maize,  etc.) ,  returned  the  largest  profits. 

Of  all  the  uses  to  which  straw  and  maize  stover  may  be  put,  the  only 
really  economical  ones  are  as  food  or  bedding,  and,  of  these  two,  their  use 
as  food  is  by  far  the  most  satisfactory. 

To  prepare  stover  for  feeding  purposes  it  should  be  cut  and  shocked  ;  it 
may  be  chopped  or  shredded  if  cheap  power  and  labour  are  available,  but 
otherwise  the  cost  is  disproportionate  to  the  advantages  gained.  Waste 
is  greatly  decreased  by  shredding  or  cutting  dry  corn  stover  and  putting 
it  in  the  silo  with  water.  Of  all  the  methods,  ensiUng  is  the  most  economic- 
al. Straw  and  stover  should  be  used  in  the  fattening  rations  of  all  animals 
except  hogs,  and  should  compose  the  larger  part  of  all  winter  or  mainten- 
ance rations  for  cattle,  sheep  and  horses.  Breeding  herds  of  beef  cattle, 
and  dairy  cows  do  well  on  rations  composed  largely^f  these  products  ;  the 
same  applies  to  ewes  if  some  grain  is  added.  Horses  doing  very  light  work 
or  none  at  all  need  little  grain  if  they  have  a  liberal  allowance  of  clean  straw 
or  stover.  Rye  straw  should  not  be  fed  to  dairy  cattle,  because  of  its 
toughness  and  the  danger  from  ergot,  and  buckwheat  straw,  on  account  of 
its  low  food  value,  should  only  be  given  when  oth^r  roughages  are  not  avail- 
able. When  barley  straw  is  used  the  mouths  of  the  cattle  should  be  ex- 
amined occasionally  as  the  dry,  stiff  beards  are  apt  to  set  up  irritation. 

The  -following  rations  are  proposed  for  various  classes  of  animals  :  — 

Beef  cattle.  Winter  rations.  — 

i)  Straw,  10  lb.  ;  silage,  20  lb.  ;  cottonseed  or  linseed  meal,  i  lb. 
•2)  Straw,  20  lb. ;  cottonseed  or  oilcake,  2  lb. 
.      3)  Straw,  ID  lb.  ;  maize  fodder,  10  lb.  ;  cottonseed  or  linseed  meal,  I  lb. 
4)  Stover,  35  lb.  ;  cottonseed  or  linseed  oil  meal,  i  lb. 
Fattening  rations  {for  i  000  lb.  steers).  — 

i)  Straw,  5  lb. ;  silage,  18  lb.  ;  maize,  12  lb. 

2)  Straw,  8  lb. ;  leguminous  hay,  6  lb.  ;  cottonseed  or  linseed  cake,  5  lb. 
•3)  Stover,  10  lb.  ;  silage,  15  lb.  ;  maize,  12  lb. 
4)  Straw,  5  lb.  ;  stover,  15  lb.  ;  maize,  6  lb.  ;  cottonseed  meal,  3  lbs. 
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Dairy  cattle.  Ration  for  dry  cows,  bulls  and  heifers.  —  ' 

Maize  stover  and  straw,  unlimited;  clover  hay,  10  lb.;  maize  silage,  20  lb. ;  cotton- 
seed meal,  i  lb. ;  maize-  and-cob  meal,  2  lb. 
Ration  for  cows  about  to  calve.  ■ — 

Maize  stover,  5  lb.  ;  clover  hay,  12  lb. ;  maize  silage,  25  lb.  ;  wheat  bran,  3  lb. 
Ration  for  cow  giving  16  lb.  of  4  %  milk.  — 

Maize  stover  and  straw,  unlimited  ;  clover  ha^j-,  12  lb. ;  maize  silage,  20  lb.  ;  cottonset  d 
meal,  2  lb. ;  maize-and-cob  meal,  3  lb. 

Ration  for  cow  giving  from  20  to  25  lb.  of  4  %  milk.  — 

Maize  stover  and  straw,  imlimited  ;  clover  hay  ;  12  lb. ;  maize  silage,  25  lb. ;  cottonseti' 
meal,  2  lb. ;  maize  and  cob  meal,  3  lb. ;  gluten  feed,  3  lb. 
Sheep.  (Supplementary  rations  with  a  little  grain).  — 

i)  Maize  stover,  2  lb.  (amount  eaten,  not  amoimt  fed)  ;  leguminous  haj-,  2  lb. 

2)  Oat  straw,  2  lb. ;  leguminous  hay,  2  lb. ; 

3)  Oat  straw  or  maize  stover,  i  lb. ;  silage,  1  1/2  lb. ;  leguminous  hay,  2  lb. 
Horses.  Maintenance  rations  for  1000  lb,  idle  horse.  — 

1 )  Maize  stover,  9  lb. ;  alfalfa  haj',  3  lb. ;  maize  on  cob,  5  lb. 

2)  Oat  straw,  8  lb. ;  alfalfa,  8  lb. ;  cane  molasses,  3  lb. 
Daily  ration  for  1000  lb.  horse  at  light  work.  — 

Maize  stover,  5  lb. ;  Bermuda  hay,  5  lb.  ;  cottonseed  meal,  1/2  lb. ;  ccwpeas,  2  lb.  : 
sheUed  maize,  5  lb. 

Daily  ration  for  1000  lb.  horse  at  heavy  work. — 

Maize  fodder,  4  lb. ;  alfalfa,  12  lb. ;  ground  S03'  beans,  i  lb. ;  shelled  maize,  12  lb. 
Daily     .ations  for  1250  lb.  idle  horse. — 

i)  Maize  stover,  11  lb.  ;  alfalfa,  5  lb.  ;  ear  maize,  4  lb. 

2)  Oat  straw,  10  lb.  ;  pea  hay,  4  lb. ;  common  tjeets  (or  other  roots  or  silage),  4  lb  : 
oats,  4  lb. 

Daily  ration  for  1250  lb.  horse  at  light  work.  — 

Barley  straw,  5  lb.  ;  alfalfa  hay,  6  lb.  :  rolled  barley,  8  lb. 
Daily  ration  for  1500  lb.  idle  horse.  — 

Maij.e    fodder    (with   ears),    18   lb.;   alfalfa,    5    lb.  ( 


885  -  Observatiqps  on  the  Inheritance  of  Colour  and  Distribution  of  Sex  in  Certain 
Animals  at  the  Government  Cattle  Farm,  Hissar,  Punjab,  India.  —  erakford.  k. 

(Superintendent,  Government  Catilc  Farm,  Hissar),  in  7 he  .AcricuUv-rnl  Jcwr.al  of  hidui, 
Vol.  XII,  Pt.  IV,  pp.  573-578.     Calcutta,  October,  191 7. 

Inheritance  of  colour  in  mules.  —  Several  years  of  breeding 
gave  the  following  resulj;s  : 


Number  and  colour  of  mares 


Colour  of  donkev 


Number  and  colour  of  mules 


bay  or  brown 
'  bay  or  brovsTi 
1 3     chestnut 
I  chestnut 

13  roans 

14  grey 

6  grey 
4  dmi 

1  dun 

2  skewbald 


black  or  dark  brown 

mouse-colour 

black  or  dark  bro%vn 

mouse-colour 

black  or  dark  brown 

black  or  dark  brown 

mouse-colour 

black  or  dark  brown 

mouse-colour 

black  or  dark  brown 


III  baj'  or  brown 

6  bay  or  brown. 
41  bay  or  bro^nii 

I  bay  I 

18  bay  or  brown  ;  2  dun 
1 8  bay  or  brown  ;  6  gre j'- ; 
dun  ;  I  mouse-colour. 

6  bay  or  brown. 

4  bay  or  brown. 

I  bay 

3  bay  or  brown. 
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It  is  seen,  therefore,  that  by  crossing  brown  or  mouse-coloured  donkej's 
with  brown  or  chestnut  mares  bay  or  brown  mules,  are  sure  to  be  obtained. 
The  army  prefers  dark  mules.  Chestnut  colour,  which  is  recessive  in  mares 
and  does  not  exist  in  donkeys,  is  rarely  found  in  mules  though  it  does  occur. 
Of  I  200  mules  entered  in  the  register  of  the  Government  Cattle  Farm, 
Hissar,  8  were  chestnut.  Similarly,  by  crossing  dun,  roan  or  skewbald 
mares  with  dark  donkeys,  bay  or  brown  mules  are  nearly  aways  obtained. 
Uniform  colour  in  donkeys  seems  dominant  to  white  spots  on  the  head 
and  legs  in  mares,  as  mules  practically  never  have  these  spots. 

From  two  chestnut  mares  and  one  skewbald  mare  served  by  a  zebra 
were  obtained  three  hybrids  with  coats  having  a  light  bay,  rather  yellow 
ground,  and  the  distinctive  black  ma5:kings  o^  the  zebra. 

Inheritance  of  colour  and  distribution  op  sex  in  don:keys. 
—  The  "following  data  are  compiled  from  the  Government  Cattle  Farm, 
Hissar  register.  It  is  pointed  out  that  mistakes  may  easily  be  made  in 
describing  a  donkey  as  grey ;  this  largely  discounts  the  value  of  the  figures : — 

Number  and  colour  of  mares  Colour  of  stallion  Number  and  colour  of  foals 

r6  brown  black  or  dark  brown  82  brown  ;  8  grey  ;  3  mouse-colour. 

4  brown  mouse-colour  2  mouse-colour;  i  grey;  i  brown. 

9  mouse-colour  black  or  dark  brown  1 4 mouse-colour;  i7brown  ;  6 grey; 

I  mouse-colour  moirse-colour  i  mouse-colour. 

4  white  black  or  dark  brown  12  grey  ;  i  brown  ;  6  mouse-colour 

13  grey  black  or  dark  brown  2  6brov\'n;  5  mouse-colour,  27  grey. 

It  seems  that,  as  a  rule,  black  or  dark  brown  donkeys  transmit  this 
colour  to  their  progeny.  The  striking  tendency  of  the  coats  of  grey  horses 
and  mules  to  turn  lighter  with  age  is  not  observed  in  donkeys,  whose  coats 
tend  to  become  darker.  During  the  last  10  years  530  donkeys,  of  which 
272. were  colts  and  258  fillies,  were  born  at  the  Government  Cattle  Farm, 
Hissar. 

Inheritance  of  colour  in  sheep.  —  Seven  lambs  of  five  black 
ewes  served  by  an  Australian  white  Merino  ram  were  all  black. 

inheritance  of  colour  and  distribution  of  sex  in  cattle.  — 
Red  Sihwal  cows  bred  to  a  red  bull  of  the  same  race  gave  48  red  calves 
and  2  grey  ones.  Sihwal  cattle  may  be  \>i  various  colours,  but  red. is 
usually  preferred.  During  the  last  10  ^ars  there  were  born  on  the  Hissar 
Government  Farm  7  642  calves,  of  which  3  927  were  inale  and  3  715  female. 

886  -  Oatless  Rations  for  Draught  Horses.  —  dechambre,  m.  p.,  in  c^mptes  rendus  'aes  horses 

Seances  del' Academie  d' Agriculture  de  h'rance,  Vol. IV, No.  15,  pp.  480-497.  Paris,  May  i, 
1918. 

This  is  a  paper  presented  to  the  "  Academie  d' Agriculture  ",  indicating 
the  substitutes  which  may  be  advantageously  used  at  the  present  time  in 
the  feeding  of  draught  horses,  and  giving  formulae  for  mixing  them  so  as  to 
obtain  a  food  value  equal  to  that  of  oats,  as  well  as  complementary  rations 
containing  rough  and  concentrated  foodstuffs. 

The  food  value  of  a  substitute  is  based  on  the  amount  required  to  re- 
place I  lb.  of  oats.    The  proportion,  however,  is  not  constantly  exact ;  to 
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obtain  a  good  ration  of  substitutes  the  foodstufis  must  be  judiciously  mixed 
in  order  to  obtain  the  essential  result ;  i.  e.,  to  give  the  animal  amounts  of 
food  equal  to  its  original  ration  without  modifying  perceptiblj'-  the  volume 
and  bulk  of  the  ration  or  the  equilibrium  established  by  determining  its 
nutritive  ratios. 

Equivalency  in  oats  of  the  'principal  substitjites  (weight  in  lbs.  equal  to 
I   lb.  of  oats)  : 

Groundnut  cake 0.745  Molasses  straw  (25  %  saccharose)    .  i 

lyocnst  bean i  Palm  kernel  cake 0.850 

Copra  cake 0.800  Paddy i 

Dried  brewer's  grains i.ioo  Sesame  cake 0.760 

Barley  germ 0.90c*  Soya  cake 0.725 

Cottonseed  cake *  .  0.800  Soya  meal 0.750 

Nut  cake 0.750  , 

Formulae  for  mixing  concentrated  foods  capqhle  of  replacing  oats  (in  lbs.), 
i)  Groundnut  cake  i,  cottonseed  cake  0.500,  barley  germ  i,  molasses 
straw  1.500. 

2)  Palm  kernel  cake  i,  soya  cake  0.500,  bran  i. 

3)  Dried  brewer's  grains  1.500,  rice  residue  0.750,  groundnut  cake 
0.500,  copra  cake  0.500. 

4)  Groundnut  cake  2,  bran  2,  molasses  straw  2. 

5)  Rice  residue   2.  groundnut  cake  0.400,  meat  meal  0.150. 

One  pound  of  each  of  these  mixtures  will  replace  i  lb.  of  oats  ;  the  final 
ration  should  be  completed  with  hay  and  straw. 

The  following  simpler  mixtures  are  intended  for  partial  substitution  by 
available  materials ;  each  has  Ihe  same  food  and  energy  value  as  i  lb.  of 
oats  : 

1)  Equal  weights  of  dried  brewer's  grains,  rice  residue,  wheat  bran,' 
cottonseed  or  copra  cake. 

2)  Equal  weights  of  wheat  bran,  dried  brewer's  grain,  groundnut 
meal. 

3)  Equal  weights  of  sorghum  or  barley  bran,  dried  brewer's  grains, 
soya  meal. 

4)  Wheat  bran  0.900  lb.,  rice  residue  0.600  lb, 

5)  Rice  bran  0.750,  groundnut  caki  0.150, 

6)  Barley  roots  0.700,  braft  0.400;  mixture  recommended  for  the 
preparation  of  mash. 

These  lorpiulae  may  be  varied  in  numerous  ways.  Chopping  hay  and 
straw  makes  possible  other  combinations  of  which  the  following  two  are 
samples  :  — 

i)  Groundnut  cake  15  lb.,  cottonseed  cake  5,  bran  20,  molasses  20, 

chopped  straw  25, chopped  hay  20;  i.i  lb.  of  this  mixture  equal  lib  of  oats. 

2)  Cake  (groundnut,  sesame)   i  lb.,  soya  meal   5,  cottonseed  cake  2, 

bran  18,  molasses  20,  chopped  straw  25,  hay  20  ;  o.c8  lb.  equal  i  lb.  of  oats. 

Other  foodstuffs  —  sorghum  and  buckwheat  brans  (which  contain 
four  times  more  cellulose  than  ordinary  bran),  sainfoin  seed  unsuitable  for 
germination  (food  value  similar  to  that  of  oats  ;  should  be  used  in  small 
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quantities,  in  the  natural  state  and  mixed  with  oats  or  after  soaking),  beet 
seed  also  unsuitable  for  sowing  (value  =  about  ^/^  that  of  wheat  bran.) 

Aqueous  foodstuffs.  —  Tubers  and  roots  may  be  used  in  feeding  horses 
to  a  larger  extent  than  is  customary,  thus  allowing  a  reduction  in  the 
quantity  of  oats.  The  amount  to  be  substituted  cannot  be  calculated  with 
as  much  precision  as  for  the  preceding  foods  because  of  the  difference  in 
chemical  composition  and  especially  in  Ibe  volume  and  water  content  of 
this   produce. 

Carrots.  —  i  lb.  of  oats,'  i  lb.  of  hay,  i  lb.  of  straw  may  be  replaced  by 
6  lb.,  3  lb.,  and  2  lb.  of  carrots  respectively.  Th^e  usual  carrot  ration  is 
12  lb.  for  a  horse  of  the  average  weight  of  i  000  lb. 

Parsnip.  —  Preferred  to  carrot  in  Brittany ;  same  proportion  for  sub- 
stitution. 

Beet.  —  As  much  as  22  to  26  lb.  may  safely  be  given  to  horses  used 
for  field  work 

Jerusalem  artichoke.  —  A  ration  of  22.  to  26  lb.  may  be  safely  fed  ;  3.5 
to  4  lb.  equal  6  lb.  of  carrots.  A  heav3^  draught  horse  (to  which  this 
foodstuii  is  better  suited  than  to  a  carriage  horse)  can  consume  13.2  lb.  of 
Jerusalem  artichoke,  therely  replacing  3.3  lb.  of  oats  or  similar  produce. 

Boiled  potatoes.  —  An  amount  equal  to  o.glh.  of  dry  matter  is  equal  to 
I  lb.  of  oats ;  thus,  3.60  lb.  of  average  quality  potatoes  containing  25  %  of 
dry  matter  can  replace  i  lb.  of  oats.  The  ordinary  ration  i§  11  lb.  as  a 
substitute  for  2.97  lb.  of  oats. 

All  these  substitutes  should  be  worked  on  to  gradually,  beginning  with 
small  quantities ;  this  is  essential  to  avoid  refusal  to  eat  them  and  consequent 
waste. 

Horses  may  be  profitably  put  co  grass  and  fed  on  alfalfa  and  green 
clover  to  economise  maintenance  expenses,  but  they  must  be  put  on  oats 
again  as  soon  as  they  re-start  heavy  work.  The  amount  of  green  fodder 
which  can  be  fed  daily  to  a  horse  of  i  000  to  i  300  lb.  without  danger  of  di- 
gestive trouble,  varies  from  88  to  no  lb.  according  to  the  nature  of  the  soil 
and  the  forage. 

887-  Winter  Steer  Feeding  Experiments  in  Indiana,  U.  S.  A.  (i ).  —  Skinner,  j  .  h.  and  cattle 

King,  F.  G.,   in  Purdue    University    Agricultural   Experiment  Station  Bulletin  No.  206, 

Vol.  XX,  pp.  1-28.  lyafayette,  Indiana,  September,  1917. 
The  :attle  feeding  trials  reported  in  this  bulletin  were  conducted  under 
exceptional  economic  conditions.  The  object  of  the  trial  was  to  olDtain  ad- 
ditional information  on  the  comparati\'e  value  of  leguminous  hay  alone  and 
in  conbination  with  maize  silage  as  roughage  for  fattening  cattle,  to  test  the 
comparative  value  of  clover  hay  and  alfalfa  hay  as  roughage  for  full-fed 
cattle,  and  to  test  the  value  of  difi'erent  rations  with  a  limited  feed  of  maize 
with  maize  silage  as  compared  with  a  full  feed. of  maize  for  finishing  steers. 
Plan  of  experiments.  —  Seventy  medium,  feeding  cattle  were  secured 


(i)  For  similar  experiments  conducted  under  normal  conditions  see  also  R.  June  1918, 
No.  668.     (Ed.) 
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•and  divided  into  seven  lots  of  ten  steers  each,  as  nearly  alike  as  possible  in 
size,  condition,  quality,  thrift  and  breeding. 

Each  lot  of  cattle  Was  placed  in  similar  surroundings  and  fed  for  140 
days.  The  only  differences  between  lots  were  in  the  rations  fed  which  were 
as  follows  :  — 

Lot  I.  No  maize  during  the  first  month  and  a  gradually  increasing 
amount  of  shelled  maize  for  the  remainder  of  the  period,  cottonseed  meal 
2.5  lb.  daily  per  i  000  lb.  live  weight,  maize  silage,  clover  hay  throughout 
entire  period. 

Lot  2.  Shelled  njaize,  cottonseed  meal  2.5  lb.  daily  per  i  000  lb. 
live  weight,  clover  hay. 

Lot  3.  Shelled  maize,  cottonseed  meal  2.5  lb.  daily  per  i  000  lb.  live 
weight,  alfalfa  hay. 

Lot  4.  Shelled  maize,  cottonseed  meal  2.5  lb.  daily  per  i  000  lb.  live 
weight,  maize  silage,  clover  hay.  , 

Lot  5.  No  maize,  cottonseed  meal  2.5  lb.  daily  per  i  000  lb.  live  weight, 
maize  silage,  clover  hay. 

Lot  6.  One-half  feed  maize,  cottonseed  meal  2.5  lb.  daih'  per  i  poo  lb. 
live  weight,  nw.ize  silage,  clover  hay. 

Lot  7.  Shelled  maize,  cottonseed  meal  2.5  lb.  daih'  per  i  000  lb. 
live  weight,  maize  silage,  alfalfa  hay^ 

The  prices  of  feeds  used  in  presenting  financial  results  are  based  on  the 
actual  market  prices  at  the  time  the  experiment  was  in  progress.  The 
avera,ge  price  of  maize  in  La  Fayette  was  as  follows :  — ^ first  month  88.3  cents, 
secpnd  month  93.9  cents,  third  month  $  1.007,  fourth  month  $  1.13S, 
fifth  month  $  1.431  per  bushel,  cottonseed  meal  $  45 -oo  per  ton,  clover 
hay  and  alfalfa  hay  $  12.00  per  ton,  maize  silage  $  6.00  per  ton.  All. financial 
statements  are  based  on  the  above  mentioned  prices  of  feeds. 

Each  lot  of  cattle  also  contained  ten  hogs.  They  were  of  good  quality 
and  averaged  approximately  105  lb.  per  head  at  the  time  the  experi- 
ment started.  All  lots  of  hogs  received  maize  in  addition  to  droppings 
from  the  cattle.  Table  I  shows  a  summary  of  the  feeding  operations  and 
their  results  as  relating  to  the  7  lots,  comparing  :  — in  lots  2,  4,  3,  7  (Part  I) 
maize  silage  and  leguminous  hay  vs.  leguminous  hay  as  roughage ;  in  lots 
4,  I,  6,  5  (Part  II),  a  limited  feed  of  maize  with  a  full  feed  of  maize  ;  in  lots 
2,  3,  4,  7  (Part  III),  clover  vs.  alfalfa  hay  as  roughage. 

In  the  determination  of  costs  no  charge  was  made  for  straw  used  for 
bedding  nor  for  labour  of  feeding;  neither  is  any  credit  given  for  any  man- 
ure produced  by  the  cattle,  it  being  considered  that  this  by-product  will 
pay  for  the  labour  of  feeding  and  the  straw  used  for  bedding. 

The  principal  results  of  these  experiments  may  be  summarized,  as 
.follows  :  — 

Part  I.  (Maize  silage  and  leguminous  hay  vs.  leguminous  hay  as  rough- 
age for  fattening  steers;  I,ots  2,  4,  3  and  7). 

The  addition  of  33.88  lb.  of  maize  silage  to  a  ration  of  shelled  maize, 
cottonseed  meal  and,  clover  hay,  decreased  the  daily  maize  consumption 
2.79  lb.  per  head  and  the  daily  hay  consumption  11.46  lb.  per  steer. 
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Summary  of  Experiments. 
Part    1,  II,  III. 


Ration 


Lot  I 

Lot  2 

Lot  3  (2) 
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Lot? 


Initial  value  per  100  lb $ 

Initial  weight lb. 

Final  weight » 

Total  gain » 

Average  daily  gain » 

Total  feed  consumed: 

shelled  maize » 

cottonseed  meal .*  .    .   .  » 

maize,  silage. 

clover  hay » 

alfalfa  hay » 

Daily  feed  per  steer  : 

shelled  maize  .   .    -. » 

cottonseed  meal » 

maize  silage » 

clover  hay » 

alfalfa  hay »  " 

Cost  of  gain  per  100  lb $ 

Necessary  selling  price » 

Actual  selling  price  in  lots  without 

shrink » 

Profit  per  steer  not  including  pork  » 

Pork  produced lb. 

Maize  fed  to  hogs. » 

Shorts  fed  to  hogs » 

Tankage  fed  to  hogs » 

Profit  per  steer  including  pcft-k    .    .  $ 

(1)  Fed  limited  grain  ration. 

(2)  Nine  steers  in  Lot  3. 


8.15 

10472 

13, 143 
2671 
1.91 


8  500 

4059 
61635 

5615 


6,07 
2.90 

44-03 
4.01 


17.51 
10.50 


8.15 


8.15 


10408 

13637 
3229 
2.31 


22455 
4059 


j  9513 

!X«235 
2  722 

2.16 


20350 
3693 


18  900        [  

—         118394 


16.04 
2.90 

13.50 


19.99 
10.95 


12.00 

11.75 

20.93 

10.85 

1275 

1479 

1996 

2594 

210 

210 

210 

210 

35.65 

•27.60 

16.15 
2.93 


14.60 

* 

21.77 
11.18 

11.75 

7.74 

1586 
2594 

210 

210 


28.20 


8.15 

10443 
13943 
3500 
2.50 


18555 
4184 

47425 
2860 


13.25 
2.99 

33.88 
2.04 


17.51 
10.50 

12.00 
20.93 

1275 
1996 

210 

210 

35.65 


*  8.15 

10452 
12727 
2275 
1.63 


4014 

74  495 

4076 


2.87 

53-21 

2.91 


14.87 
9.35 

10.75 
17.80 


748 
4324 


21.21 


8.15 

10448 

12713 
2  265 
1.62 


9480 

3999 

59710 

3830 


6.77 

2.86 

42.65 

2.74 


20.97 
10.43 

10.85 
5.30 

1035 
3  374 


14.95 


8.15 


10442 

13258 
2816 


18325 

4049 

47891 

2237 


13.09 

2.89 
34-21 

r.6o 

21.36 
10.96 

12.00 
13.84 


990 
1959 


25.48 


The  addition  of  34.21  lb.  of  maize  silage  to  a  ration  of  shelled  maize, 
cottonseed  meal  and  alfalfa  hay,  decreased  the  daily  maize  consumption 
3.06  lb.  per  head  and  the  daily  hay  consumption  13.00  lb.  per  steer. 
.         The  addition  of  maize  silage  to  a  ration  of  shelled  maize,  cottonseed 
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meal  and  clover  hay,  increased  the  rate  of  gain  0.19  lb.  daily  per  steer. 
The  addition  of  maize  silage  to  a  ration  of  shelled  maize,   cottonseed  meal      «'r 
and  alfalfa  hay,  decreased  the  rate  of  gain  0.15  lb.  daily  per  head. 

The  addition  of  maize  silage  to  the  ration,  decreased  the  cost  of  gain     lu^- 
%  2.48  per   hundred  pounds  when  clover   hay  was  fed  and  41  cents  per 
hundred  pounds  when  alfalfa  hay  comprised  a  part  of  tBe  ration. 

Maize  silage  in  the  ration  increased  the  selling  value  of  the  cattle  25 
cents  per  100  lb. 

The  profit  per  steer  not  including  pork  was  increased  $  10.08  per  steer 
by  adding  maize  silage  to  a  ration  of  shelled  maize,  cottonseed  meal  and 
clover  hay  ;  the  profit  per  steer  not  including  pork  was  increased  $  6.ro 
by  the  addition  of  maize  silage  to  a  ration  of  shelled  maize,  cottonseed  meal 
and  alfalfa  hay., 

Part  II.  (A  limited  feed  of  maize  as  compared  with  a  full  feed  of  maize 
for  fattening  steers.  I^ots  4,  i,  6  and  5). 

The  elimination  of  maize  from  the  ration  of  shelled  maize,  cottonseed 
meal,  maize  silage  and  clover    hay  induced   the    cattle   to   increase   the 
roughage  consumption  19.33  lb.  of  maize  silage  and  0.87  lb.  of  hay  daily 
'per  head. 

The  elimination  of  one-half  the  maize  m  the  ration  of  shelled  maize, 
cottonseed  meal,  maize  silage  and  clover  hay  induced  .the  cattle  to  increase 
the  roughage  consumption  8.77  lb.  of  maize  silage  and  0.7  lb.  of  hay  daily 
per  head.  Feeding  no  maize  during  the  fijst  month  and  afterwards  a  grad- 
ually increasing  amount  until  the  fifth  month,  when  it  amounted  to  II  lb. 
daily  per  head,  induced  the  cattle  to  increase  the  consumption  of  roughage 
10.15  lb.  of  maize  silage  and  1.97  lb.  of  hay  daily  per  head.  Cattle  receiving 
a  full  feed  of  shelled  maize  in  addition  to  cottonseed  meal,  maize  silage  and 
clover  hay,  gained  2.50  lb.  daily  per  head  at  a  cost  of  $  17.51  per  100  lb. 
gain.  Cattle  receiving  no  maize  in  addition  to  cottonseed  meal,  maize  sil- 
age and  clover  hay,  gained  1.63  lb.  daily  per  head  at  a  cost  of  $  14.87 
per  100  lb.  gain.  Cattle  receiving  one-half  feed  of  shelled  maize  in  addition 
to  cottonseed  meal,  maize  silage  and  clover  hay,  gained  1,62  lb.  daily  per 
head  at  a  cost  of  $20.97  per  100  lb.  Cattle  receiving  a  gradually  increasing 
amount  of  maize  in  addition  to  cottonseed  meal,  maize  silage  and  clover 
hay  gained  1.91    lb.  dail^^  per  bead  at  a  cost  of    S  18.12   per  100  lb. 

Part  III  (Clover  hay  vs.  alfalfa  hay  as  roughage  for  fattening  steers  ; 
Ivots  2,  3,  4  and  7). 

Cattle  fed  a  ration  of  shelled  maize,  cottonseed  meal  and  clover  hay 
consumed  slightly  less  maize  and  considerablyless  hay  than  cattle  fed  alfalfa 
hay  instead  of  clover  hay. 

Cattle  fed  a  ration  of  shelled  maize,  cottonseed  meal,  maize  silage 
and  clover  hay  consumed  slightly  more  grain  and  hay  but  less  silage  than 
cattle  receiving  a  similar  ration  vnth  alfalfa  hay  replacing  the  clover  hay. 

Cattle  fed  hay  in  addition  to  shelled  maize  and  cottonseed  meal,  gained 
2.31  lb.  daily  per  head  when  clover  hay  was  fed  and  2.16  lb.  dail}*  per  head 
when  alfalfa  hay  was  fed. 

Cattle  fed  clover  and  alfalfa  hay  in  addition  to  shelled  maize,  cotton- 
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seed  meal  and  maize  silage  gained  2.5  lb.  daily  per  head  when  the  hay  was 
clover  and  2.01  lb.  daily  per  head  when  it  was  alfalfa. 

Gains  on  cattle  were  made  at  a  cost  of  $  19.99  P^r  ioo  lb.  when  the 
roughage  was  clover  hay  and  S  21.77  per  100  lb.  when  it  was  alfalfa  hay  ; 
at  a  cost  of  $  17.51  per  100  lb.  when  the  roughage  fed  consisted  of  maize 
silage  and  clover  ha}^  as  compared  to  a  cost  of  $  21.36  per  100  lb.  when  the 
roughage  consisted  of  maije  silage  and  alfalfa  hay. 

Cattle  fed  a  ration  of  shelled  maize,  cottonseed  meal  and  clover  hay, 
were  valued  at$  11.75  per  loo  lb.  and  returned  a  profit  not  including  pork 
of  S  10.85  per  head,  as  compared  to  a  value  of  $  11.75  per  100  lb.  and  a 
profit  of  S  7.74  per  head  when  clover  hay  was  replaced  by  alfalfa  hay. 

With  maize  silage  added  to  the  same  ration,  cattle  Were  valued  $  12.00 
per  100  lb.  and  returned  a  profit  not  including  pork  of  $  20.93  as  compared 
with  $  13.84  per  head  when  clover  hay  was  replaced  b^^  alfalfa  hay. 

888  -  The  Relation  of  the  Quality  of  Proteins  to  Milk  Production.  —  hart,  e.  b.  and 

Humphrey,  G.  C.  :  I.  with  the  cooperation  of  Schaal,  A,  A.  II.  with  the  cooperation  of 
Sure,  BarNett  (Department  of  Agricultural  Chemistry  and  Animal  Husbandry  of  the 
University  of  Wisconsin,  Madison),  in  The  Journal  of  Biological  Chemistry,    Vol.  XXVI. 
No.  2,  p.  457-471  +  4  Diagr.   September,    1916  ;  Vol.   XXXI,   No.  2,  pp.    445-460  +  7 
Diagr.  August,  191 7,  Baltimore,  Md. 
I.  —  In  1915  the  authors  presented  data  showing  marked  inequality 
n  the  efficiency  of  the  protein  mixture  of  rations  for  milk  production  (i). 
These  further  studies  furnish  additional  evidence  that  the  nutritive  ratio* 
51  plane  of  protein  intake  for  milk  production  may  vary  according  to  the 
lature  of  the  concentrates  and  basal  ration  used. 

Data  are  presented  on  the  comparative  value  for  milk  production  of 
;he  proteins  of  gluten  feed,  oil  meal,  distiller's  grains,  casein,  and  skim 
nilk  powder.  These  concentrates  furnished  50  per  cent  of  the  total  di- 
gestible protein  of  the  ration  and  were  used  to  supplement  a  basal  ration 
)f  maize  stover,  maize  silage,  and  maize  meal.  The  total  protein  intake 
constituted  about  10  per  cent  of  the  dry  matter  of  the  ration  and  the  nu- 
;ritive  ratio  was  approximately  i  :  8. 

With  a  daily  production  of  40  to  45  lb.  of  milk  carrying  10  to  12  per 
'ent  of  total  solids,  negative  nitrogen  balance  persisted  throughout  the 
experiment  of  16  weeks'  duration.  Only  during  the  period  of  skim  milk 
>owder  feeding  was  one  of  the  animals  storing  nitrogen.  In  spite  of  this 
ong  negative  balance  milk  secretion  continued  at  th.e  expense  of  cata- 
)olizing  tissue.  The  total  3'-ields  and  total  sohds  of  the  milk  declined 
lightly  after  2  months  of 'continuous  negative  nitrogen  balance. 

There  was  a  marked  dift'erence  in  the  utilisation  of  the  concentrates  ; 
[luten  feed  showed  a  percentage  efficiency  of  45,  oil  meal  61,  distiller's 
[rains  60,  casein  59,  and  skim  milk  powder  60.  These  data  represent  the 
fficiencv  in  the  mixture  used. 


(i)  See  B.  August,   1915,  No.   834.  (Ed.) 
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II.  —  In  the  preceding  article  the  writers  pointed  out  that  the  com- 
parison would  probably  hold  only  for  the  mixture  studied  and  that  a 
different  behaviour  might  be  expected  should  the  basal  ration  be  varied. 
These  expectations  were  entirely  confirmed  by  the  results  given  in  this 
paper,  which  are  summarised  as  follows  :  — 

The  concentrates  invol\ing  gluten  feed,  oil  meal,  distiller's  grains, 
and  cottonseed  meal,  furnished  approximately  40  per  cent  of  the  digestible 
prote^'n  of  the  ration  and  were  used  to  supplement  a  basal  ration  of  maize 
meal,  maize  silage,  and  clover  hay.  The  total  protein  intake  constituted 
about  12  per  cent  of  the  dry  matter  of  the  ration  and  the  nutritive  ratio  was 
approximately  i  :  8.5.  On  this  low  protein  intake  positive  nitrogen  bal- 
ances were  maintained  during  most  of  the  period  of  observation  (16  weeks) 
with  a  slow  shrinkage  in  milk  volume,  but  a  maintenance  of  the  percen- 
tage composition  of  the  milk. 

EarHer  records  showed  the  inferiority  of  the  proteins  of  gluten  feed 
as  a  supplement  to  the  proteins  of  maize  meal  and  maize  stover  for  milk 
production  to  those  of  oil  meal,  distiller's  grains,  or  milk.  These  records 
show  an  equaUty  in  efficiency  between  the  proteins  of  gluten  feed,  oil 
meal,  distiller's  grains,  and  cottonseed  meal  as  supplements  to  the  proteins 
of  maize  meal  and  clower  hay  for  milk  prodction. 

These  facts  must  emphasize  in  a  very  striking  manner  the  limitations 
of  an}'  classification  of  natural  foods  in  respect  to  the  efficiency  of  their 
'proteins,  based  on  the  determination  of  such  nutritive  worth  in  a  single 
food  material  or  a  single.food  mixture. 

889  -  A  Cross  Between  a  Goat  and  a  Ram,  in  Brazil.  — seixas,  danton  de,  in  a.  Estancia, 

Year  VI,  No.  3,  pp.  57-fio  +  4  Figs.     Porto  AJegre,  JMarch,  1918. 

An  common  3-year  black-marked  goat,  served  by  a  common  white  ram 
bore  two  healthy  kids  having  the  characters  of  both  the  parents.  A  photo 
accompanying  the  article  shows  one  of  them  with  white  wool  (belonging  to 
the  author  at  Porto  Alegre,  Brazil). 

890  -  Study  on  the  Land  and  Fresh-water  Snails  of  Indo-China.  —  demange,  v.,in  the. 

Bulletin  iconomique  de  V Indochine,  Year  XXI,  New  Series,  No.  128,  pp.  88-100  -f  6  Plates 

of  27  coL  Figs.  Hanoi-Haiphong,  January-February,  1918. 

The  poorer  classes  in  Indo-China  use  land,  and  especiall}.'  fresh- water, 

snails  very  largely  as  food,  enormous  quantities   being   consumed.     The 

mother  of  pearl  has  only  recently  been  exploited  and  will  probably  be  of 

importance  in  the  future. 

A  description  of  20  fresh-water  and  3  land  species  is  given,  together 
with  the  Latin  and  Annamite  names.  , 

FARM  ENGINEERING. 
891 -Electricity  in  Agriculture:    Consumption,  Distribution   and  Ploughing.— 

Tarchetti,  a.,  in  II  Giornale  di  RisicoUura,  Year  VIII,  N"  2,  pp.  25-30,  Ko.  3,  pp.  41-46. 
Vercelli,  February  28  and  March  31,  191 8. 

,  Consumption.  —  From  the  standpoint  of  Piedmontese  conditions, 
where  the  soil  is  mostly  average,  with  a  resistance  of  40  to  60  kg.  per  sq. 
metre  of  soil  ploughed,  the  author  calculated  that,  for  a  normal  ploughirg 
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at  15  to  25  cm.  deep,  the  theoretical  work  per  hectare  would  be  an  aver- 
age of  I  000  000  X  50  X  0.20  =  10  million  kilogrammetres,  corresponding 
to  a  consumption  of  27.2  kw.-hour,  but  as  electric  ploughs  do  not  yield  more 
than  50  %,  the  average  energy  consumed  would  not  be  less  than  50  kilo- 
watt-hours per  hectare  (i).  The  societies  for  the  appHcation  of  electricity  ro 
agriculture  in  Piedmont,  where  a  million  hectares  could  be  cultivated* in 
this  way,  ought  to  study  the  outline  of  the  chief  lines,  the  quality  and  tension 
of  the  current,  and  the  conditions  of  sale  of  electrical  energy  to  farmers. 

DiSTi^BUTiON.  —  As  the  plough  has  to  be  moved  from  one  field  to  an- 
ot*i.er,  the  electric  motor  has  to  be  supplied  with  current  no  matter  wheie 
it  moves.  Thus  a  short,  movable,  low-tension  line  is  needed,  joined  to 
a  fixed  or  movable  transformer  :abin,  which  is  connected  to  the  main  sup- 
ply by  a  second,  high-tension  line,  eithei  fixed  or  loose.  The  author  is  con- 
vinced that  to  assure  safe  and  easy  electiic  ploughing,  it  is  absolutely 
necessary  to  fix  permanent  secondary  lines  and  establish  transformer 
stations.  The  supply  companies  should  be  paid  to  fix  the  secondar}'  lines 
and  run  the  transformer  stations  themselves,  without  which  the  author  is 
certain  that  there  will  never  be  any  great  development  of  electric  ploughing. 

The  author  thinks  that  economic  and  practical  difiiculties  could 
be  solved  by  using  motors  of  as  high  tension  as  possible,  always  providing 
for  the  safety  of  the  workmen,  so  that  the  low-tension  line  would  allow  of 
the  :abin  being  moved  without  any  notable  fajl  of  potential ,  while  making 
it  lighter  and  easier  to  handle. 

Taking  the  case  of  a  cable  machine  that  can  plough  100  hectares  per 
station,  there  is  a  maximum  radius  of  550  metres  ;  if  the^ow-tension  wire 
can  be  prolonged  up  to  500  metres  from  the  transformer,  a  single  station 
cotild  serve  about  350  hectares,  which  would  correspond  to  the  annual  work- 
ing capacity  not  of  i,  but  of  2  ploughing  machines.  But  if  a  continuous 
current  was  available  (or  if  the  alternating  current  was  transformed  in  the 
same  cabin  by  means  of  a  converter  or  a  static  mercury  lectifier),  at  the 
same  time  raising  the  tension  up  to  500  volts  even  and  eliminating  anxiety 
for  losses  in  yield  from  the  3-phase  motors  on  account  of  the  deciease  of 
the  power  factors,  the  effective  radius  of  the  cabin  might  be  increased  to 
more  than  i  300  metres,  or  over  an  area  of  more  than  500  hectares. 

It  is  obvious  that,  under  such  conditions,  the  installation  co^t  of  g  shoit, 
permanent,  secondary  line  and  a  fixed  transformer  station  is  slightly  com- 
pensated for  by  the  surplus  energy  that  the  station  can  supply  without 
including  :— 

i)  the  small  cost  of  upkeep  and  greater  working  safety; 

2)  the  possibility,  even  the  desirability,  of  using  ^xed,  secondary 
lines  of  steel,  iron  or  even  copper  ; 

3)  the  possibility  of  using  oil-cooled  transformers,  surer  and  better 


(i)  In  the  ricefields  in  the  Vercelli  region  (Sig.SEMENZAand  A.  Tarchetti,  '%e  prove  di 
araturaelettricainrisaia",  Ed.  Societa  An.  d'ElettricitA  Alta  Italia,  1915),  on  light  soils 
(37kg.  persq.  dm.)  at  23  cm.  deep,  a  consumption  of  48.3  kw.-hour,  measured  at  the 
transformer,  was  found  "for  a  cable  machine. 
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yielding  and  of  such  a  power  tbat  several  machines  could  be  working 
simultaneously. 

Ploughing.  —  The  author  reviews  the  Fowler,  Howard,  and  Zim- 
MERMANN  (i)  systems  as  regards  their  use  in  Italy.  He  notes  that  the  last 
system  (cable  haulage)  has  been  recently  applied  to  a  Patl^zo  machine  by 
tl^  engineer  G.  GoLA.  In  the  GoLA  apparatus,  the  insulated  and  live 
conductor  consists  of  a  movable  aerial  wire  parallel  to  the  furrows,  easily 
transportable,  mounted  on  terminal  stretchers  and  intermediate  posts  ; 
an  ingenious  counterpoise  arrangement  assures  the  constant  ^contact  of 
the  tackle,  which,  sliding  on  the  line,  transmits  the  current  to  the  motor, 
through  a  ^rolle}^  However,  the  author  .states  that  it  is  awkward  to 
move  the  line  in  practice,  two  such  lines  being  required  for  continuous 
working,  and  they  have  to  be  moved  every  8  or  lo  yards  of.  breadth  of 
ploughing. 

As  regards  direct  electric  traction,  the  author  thinks  that  the  difficulty 
of  supplying  current  when  turning  necessitates  the  di.suse  of  one-wa}^ 
motor  ploughs,  and  that  the  system  should  only  be  applied  to  balance 
plough.,. 

892  -  The  Transformation  of  Motorcars  and  Motor-lorries  into  Agricultural  Tractors 

andWindlasses  (Landrin  System).  —  Premier,  v.,  in  Le  Genie  Rural,  Year  X,  No.  81 , 

pp.  g-io    +   2  Figs.   Paris,  1918. 

M.  Marcel  Landrin,  of  Soissons  (Aisne,  France),  has  devised  two  ar- 
rangements for  transforming  existing  motorcar  frames  and  motor-lorries 
into  agricultural  tractors  and  windlasses. 

In  t,he  first^evice,  between  the  ordinary  driving  and  steering  wheels 
are  fitted  2  large  diameter  driving  wheels  with  narrow  tyres,  which,  pro 
vided  with  projections  on  each  side,  give  a  good  grip  on  any  soil  without 
causing  any  damage.  These  wheels  are  chain-driven  from  chain- wheels 
keyed  onto  the  hub  of  the  ordinary  driving  wheels.  Under  direct  drive, 
the  reduction  gives  a  speed  of  about  3  miles  per  hour.  The  special  wheels 
are  connected  to  the  frame  by  springs  that  allow  of  sufficient  suppleness  to 
avoid  strain.  When  the  vehicle  runs  on  the  road  the  springs  of  the  ordinary 
driving  wheels  are  free,  whilst  the  springs  of  the  special  y^^heels  are  kept 
compressed,  so  that  the  latter  wheels  are  raised  some  8  inches  above  the 
ground.  For  work  in  the  fields,  however,  the  compression  on  the  springs 
is  reversed,  by  means  of  an  easy  lever-movement,  and  the  special  wheels 
are  used  for  dri\'ing  while  the  ordinary  driving  wheels  are  lifted  above  the 
ground  and  only  serve  to  convey  the  power.  The  axle  of  the  special  wheels 
is  such  that  it  carries  nearly  all  the  weight  of  the  frame,  using  it  to  obtain 
grip.  •  • 

The  wheel  base  being  thus  much  reduced,  turning  is  carried  out  in  a 
very  short  radius.  Turning  is  facilitated  by  independant  brakes  for  each 
wheel  and  by  detachable  hoops,  mounted  by  the  side  of  the  steering  wheels 
and  which  penetrate  an  inch  or  so  in  the  soil .     The  draw  bar  hook  for  at- 


(i)  See  R.,  1917,  No.  1202.  {Ed.) 
[8»I-S92] 
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taching  the  implements  is  fixed  as  low  as  possible  in  front  of  the  axle  of  the 
special  wheels.  Traction  thus  helps  steering  while  adding  to  the  grip 
of  the  driving  wheels.  Thi^r  de\dce  allows  of  a  vehicle  being  used  equally 
well  as  a  tractor  or  for  transport.  The  device  for  transforming  a  motor 
lorry  into  an  agricultural  windlass  is  recommended  for  high-powered 
machines.  It  consists  of  a  shaft  placed  on  the  frame  above  the  back  axle. 
The  shaft  carries  2  large  windlass  drums  with  internal  teeth  which  engage 
with  2  wheels  fixed  on  the  interior  of  the  driving  vv'heels.  The  reduction 
is  such  that  the  cable  speed  is  3  miles  per  hour,  in  direct  drive,  the  engine 
running  at  its  normal  rate. 

The  cables  unroll  in  a  direction  parallel  to  the  longitudinal  axis  of  the 
frame,  passing  through  two  guides  ;  because  of  the  large  diameter  of  the 
drums  and  the  reduced  breath  of  the  groove,  the  cables  unroll  quite  easih'. 
The  equal  tension  of  the  two  cables  is  provided  for  by  the  differential,  which 
is  an  excellent  compensator. 

For  moving  sideways  the  front  of  the  frame  is  carried  on  a  small  truck 
with  4  steering  wheels  and  the  back  part  on  2  detachable  wheels.  The 
movement  is  obtained  by  a  capstan  fixed  on  the  drums  or  by  a  small  windlass 
hauling  on  a  fixed  point.  The  back  axle  is  held  by  grips  that  keep  it  in 
the  required  position.  To  move  from  the  field,  the  drums  are  freed  from 
the  gears,  the  detachable  wheels  are  removed  and  the  back  axle  freed,  and 
the  small  cart  removed  that  supported  the  front  frame.  Thus  small  cart, 
which  carries  the  accessories,  is  hooked  behind  the  frame  together  with 
the  plough,  so  that  the  whole  machine  moves  under  its  own  power.  The 
machine  can  be  removed  and  set  up  again  verj^  quickly.  It  would  be  par- 
ticularly useful  to  sugar  manufacturers,  as  by  means  of  it  they  could 
haul  their  stores  with  5  to  6  ton  lorries  towing  trailers  and  then  plough  the 
land  of  the  farmers  that  grow  sugar-beets  for  them, 

893  -  A  Study  of  the  Plough  Bottom  and  its  Action  upon  the  Furrow  Slice.  — white, 

E.  A.  (Assistant  Prof,  of  Farm  Mechanics,  College  of  Agric.  of  the  University  of  Illinois), 
in  the  Joifiial  of  Agricultural  Research,  Vol.  XII,  No.  4,  pp.  149-182  -)-  26  Figs.-}-  4  Plates. 
Washin£;ton,  January  28,  1918. 

Geometrically  exact  niouldboards  (plough  bottoms)  have  often  provided 
the  basis  for  more  perfect  developments,  bu.t  the  results  obtained  by 
empirical  plough  designers  were  so  far  superior  to  the  results  obtained 
in  the  laboratory  that  the  theories  were  abandoned,  the  makers  basing 
their  work  on  practical  experience  only. 

This  paper  is  an  attempt  to  begin  a  fundamental  analysis  of  the  plough 
bottom  and  its  work,  in  the  hope  that  some  light  may  be  thrown  on  the 
work,  and  other  attempts  stimulated  to  study  the  theory  "of  this  important 
implement.  The  writer's  work  can  be  divided  into  3  parts  :  —  i)  a  study 
of  the  forms  of  plough  bottoms  ;  2)  an  attempt  to  analyse  the  motion  of  the 
soil  particles  as  they  pass  over  the  surface,  and  3)  a  mathematical  analysis 
of  the  surfaces  o,f  the.  most  important  historical  plough  bottoms  which 
were  designed  to  be  geometrical!}^  exact. 

For  this  work  the  author  developed  the  equation  for  determining  the 
surface  of  a  plough  bottom.  •  « 
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In  studying  the  motion  of  the  soil  particles  in  ploughing,  observations 
were  carried  out  in  grass-land  with  a  so"d  plough  in  order  to  determine  the 
compression  or  stretching  of  the  furrow  slice  and  the  movement  (speed  and 
acceleration)  of  the  soil  particles  composing  the  furrow  slice.  The  obser- 
vations obtained  are  discussed  in  detail,  and  some  are  supported  by  the 
mathematical  results  obtained. 

The  mathematical  analysis  of  the  mould  board  surfaces  includes  a  study 
of  the  mould  boards  of  Jefferson,  IvAmbruschini,  Smai^l,  Stephen, 
Rham,  Ejstox,  Mead,  and  Holbrook. 

The  author  also  discusses  mould  boards  by  Davis  (i8i8),  Witherow 
&  Pierce  (1839),  for  which  he  had  not  sufficient  data  to  enable  him  to 
develop  the  equations  for  calculating  the  surface. 

894  -  The  Russell  Turnip  Thinner.  —  The  implement  and  Machinery  Review,  Vol.  XXXXIV, 
No.  517,  p.  72  +  I  Fig.  lyondon.  May  i,  1918. 

There  exists  no  turnip  thinner  that  leaves  only  a  single  plant,  but  with 
a  good  machine,  it  is  possible  to  leave  a  very  small  bunch  of  plants  at  regu- 
lar intervals.  A  satisfactory  machine  which  has  proved  its  worth  has  been 
constructed  by  the  Mai,den  Iron  WORks  Co.,  I,td.,  Maldon,  Essex.  It 
may  be  used  for  thinning  roots  in  general. 

.  The  RusgELL  thinner  shown  in  the  appended  figure  is  provided  with  a 
serrated  cutter,  which  can  be  quickly  adjusted  to  leave  very  small  or  large 
bunches  of  plants.  The  thinning  apparatus  is  nicely  balanced,  and  is  en- 
tirely under  the  control  of  the  man  working  tbe  machine.  If  the  crop  is 
patchy,  the  attendant  can  lift  the  cutters  so  that  plants  required  to  be  left " 
in  are  not  taken  out.  The  machine  is  fitted  with  5  speeds,  for  gapping 
8,  10,  12,  14  or  16  inches,  whilst  the  cutting  apparatus  and  road  wheels  are 
arranged  to  slide  along  the  axle  to  suit  varying  widths  of  row. 


The  Russell  turnip  thinner. 
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895  -  The  "Universal"  Electric-drive  Thresher.  —  Schweizci-ische  LaiUiwnischi.jUui.c 

Zeit^chrift,  Year  XI,VI,  No.  22,  pp.  .162-465  +  2  Figs.     Zurich,  Maj-  31,  1918. 

This  thresher,  built  by  H.  Wolf  &  Co.,  of  Zurich  (Switze.rland),  in- 
cludes a  wagon  frame  mounted  on  4  wheels,  at  the  back  of  which  is  placed 
the  closed  box  containing  the  motor.  The  box  contains  the  motor,  the 
cut-out,  and  a  drum  with  325  to  65c  feet  of  cable.  On  the  front  of  the 
frame  a  thresher  is  mounted  with  a  straw  shaker,  caving  screen,  elevator 
and  bagging  device.  The  machine  is  driven  directly  by  the  motor.  The 
belts  can  be  tightened  as  required,  a  spring  friction-roller  being  provided. 
The  feeding  table  and  the  straw  delivery  should  not  be  removed  for  trans- 
port, so  that  the  machine  can  start  working  in  a  few  minutes.  When 
the  threshing  season  is  over,  the  thresher  can  be  removed  by  unscrewing 
4  screws  ;  a  circular  saw  or  other  machine  can  then  be  mounted  on  the 
frame  so  that  the  motor  can  be  used  all  the  year  round,  which,  is  a  distinct 
advantage. 

896  -  Safety  Devices  for  Chaff-cutters.  —  i.  massarelli,  f.,  in  Lasicwcz'.a  eriunr.c 

nell'lndusirta.  Year  III,  No.  6,  pp.  131-147  -{-  19  Figs.  Milan,  December  31,  1916.  — 
H.  Bertoni,  C,  ill  II  Coliivatore,  Year  I<XIV,  >,o.  i.  pp.  6-10,  -f  3  Figs.  Casale, 
January  10,  1918. 

The  author  considers  fly-wheel  chaff  cutters,  which  are  the  most  used, 
and  the  means  of  preventing  the  accidents  that  are  so  common  with  these 
machines.  These  accidents  can  be  classified  as  :  — -  a)  accidents  due  to  the 
fly-wheel  ;  h)  accidents  due  to  the  feed  rollers  ,  c)  accidents  dup  to  the  gear- 
ing and  drive  in  general.  The  safety  devices  applied  to  chaff-cutters  are 
based  on  two  different  principles :  — 

i)  Devices  stopping  or  changing  the  movement  of  the  feed  rollers 
and  platform  by  quickly  moving  suitable  mechanisms  by  the  hand  or  foot. 
The  devices,  though  improving  the  working  qualities  of  the  machine,  are 
only  relatively  efiicacious,  as  they  are  rather  attenuaiifp:  than  preventive 
devices  and  should  be  supplemented  by  others. 

2)  Devices,  automatic  or  not,  that  make  it  impossible  to  pass  the 
arm  or  hand  beyond  a  certain  limit  into  the  mouth  where  the  forage  enters. 
For  hand-driven  fly-wheel  chaff-cutters,  the  author  describes  guards,  made 
of  wood,  cast  iron,  sheet  iron,  or  grating.  As  regards  protection  against 
accidents  that  might  happen  when  feeding  the  machine,  a  board,  fixed 
on  the  edge  of  the  hopper,  and  of  sufficient  length,  will  prevent  the  arm 
passing  beyond  a  safe  limit. 

One  of  the  essential  conditions  for  the  safety  of  machine-driven  chaff- 
cutters  is  that  there  sliould  be  both  a  fixed  and  free  pulley  together  witl: 
the  disengaging  gear  that  is  so  often  lacking  in  the  older  machines.  It 
should  be  so  made  that  the  belt  cannot  suddenly  slijj  from  the  free  on 
to  the  fixed  pulley  and  thus  start  the  machine.  A  lever  disengaging  gear 
mounted  on  a  bracket  is  very  suitable  for  belt-driven  chaff-cutters,  whicli 
should  have  a  guard  for  the  fly-wheel  and  a  lattice  protecting  the  knives. 

This  lattice,  even  when  lovvered  on  the  feed-tiougb,  allows  the  work- 
man to  see  the  position  of  his  hands  and  watch  the  work  more  closely,  and 
as  it  is  connected  by  a  lever  to  the  side  mechanism  controlling  the  cylin- 
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ders  and  feed  platform,  if  the  workman's  hands  happen  to  pass  into  a 
dangerous  position,  the  lattice  lifts,  thus  stopping  or  reversing  the 
movement 

897  -  Balance  for  the  Direct  Reading  of  the  Lint  Percentage  of  Cotton.  —  See 

No.  866  of  this  Review. 

898  -  The  Gibaudan  Alcohol-meter.  —  FouRNiER,i,.,in  Le  Genie  Ci?j7,  Yearxxxviii, 

Vol.  EXXII,  No.  19,  pp.  338-340  +  7  Figs.     Paris,  May  11,  1918. 

The  Company  for  the  manufacture  of  .meters,  and  supplies  for  gas- 
works, France,  makes  an  alcohol-meter  for  use  in  agricultural  and  com- 
mercial distilleries,  to  measure  separately  the  production  of  pure  alcohol  and 
distillation  waters.  The  meter  consists  of  a  retangnlar  box  rounded  on 
its  upper  part.  The  front  face  bears  the  thermometric  and  alcohol-metric 
graduations  on  an  arc  of  a  circle  placed  high  up,  between  the  dials  of  the 
clockwork  registering  the  distillation  waters  and  pure  alcohol.  Two  air- 
bubble  levels  enable  the  apparatus  to  be  levelled.  Behind  are  the  con- 
nections by  which  the  liquid  arrives  and  flows  awa}',  together  with  a 
by-pass  so  that  the  apparatus  can  be  cut  out  without  stopping  distillation. 

The  measurement  and  recording  of  the  pure  alconol  are  done  auto- 
matically in  the  new  meter,  which  discharges  in  quantities  equal  to  the 
capacity  of  an  interior  measuring  fly-wheel  (constant  volume),  recorded 
by  the  distillation-water  clockwork,  then  estimates  the  alcohol  for  each 
of  them,  the  pure  alcohol  at  150  C  being  shown  on  a  second  dial. 

The  meter  includes  :  —  i)  a  measuring  fly-wheel  consisting  of  a  metal 
cylinder  with  thin  walls,  divided  internally  into  5  compartments  by  oblique 
partitions  and  worked  by  the  weight  of  the  liquid,  which  enters  by  an 
axial  pentroLigh  and  then  passes  from  the  first  compartment  into  the  se- 
cond, and  so  on  ;  2)  an  alcohol-meter  ;  3)  a  thermometer  ;  4)  a  registering 
device. 

A  detailed  description,  ilkistrated  by  the  necessary  drawings,  is  given 
of  the  construction  of  the  meter ;  the  mechanical  connection  of  the  various 
parts  is  also  described  in  order  tt)  show  the  relation  between  them  and  the 
device  recording  the  volumes  of  distillation  water  and  pure  alcohol. 

S99  -  Review  ol  Patents. 

TiXEAGE  Machines  and  Impi^emEnts.  —  Canada :  181634  Plough ; 
181699  Plough  share  ;  181935  Scraper  for  disc  plough. 

Denmark:  22816  Motor  plough. 

France  :  486652  System  of  ploughing  and  windlass  apparatus  for  its 
actuation. 

S'weden :  41808  Moss  plough. 

United  Kingdom  :  114516  Combined  motor  plough  arid  tractor  ;  114894 
Self  propelled  plough. 

'United  States  :  1261150. Stalk  cutljng  attachment  for  ploughs  ;  1261579 
Cultivating  implement ;  1261591-1262867-1262949-1262950  Ploughs ; 
1261876  Clod  crusher ;  1261881  Rotary  harrow ;  1262176  Two  furrow 
plouglx ;  1262232  Convertible  hillside  reversible  plough,  1262253  Soil 
pulverizer  ;  1262722  Two  wa^'  plough  ;  1262791-1262792-1263352  Rotar)^ 
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tillers ;  1262983-1264447-1264678  Harrows  ;  1262995  Wbeeled  plough  ; 
1263422  Wheel  harrow  ;  1263423  Harrow  tooth  cleaner  ;  1263690  Harrow 
attachment  for  plough. 

Irrigation.  —  United  States  :  1261031  Ditching  machine. 

ManIjres  and  Manure  Distributors.  —  Sweden :  41960  Manure 
spreader. 

United  States:  1261025  Fertilizer;  1261116  Process  for  making  a  mixed 
potash,  nitrogenous  and  phosphatic  feitilizer  ;  1261117  Process  of  making 
a  mixed  potash  and  nitrogen,  fertilizer  ;  1262685  Fertilizer  distributor  and 
planter  ;  1263105  Seed  and  fertilizer  distributor  ;  1264409  Straw  spreader 
and  grain  separator. 

DriIvIvS  and  Seeding  Machines.  —  Canada :  181 787  Potato  planter. 

Sweden  :  42039  Distributor    regulating    device  for  seeding    machine. 

United  Kingdom  :  114455  Potato  planter. 

United  States :  1261291-1262084-1264454  Planters  ;  1262142  Potato 
planter  ;  1262283-1264153  Grain  drills  ;  1263070  Harrow  attachment  for 
planters  ;  1263105  Seed  and  fertilizer  attachment  ;  1263111  Combined  cul- 
tivator and  seed  and  fertilizer  implement. 

Various  Cui^tural  Operations.  —  Sweden :  41807  Hoe  for  root 
crops  ;  41921  Horse  hoe. 

United  States  :  1261720  Cotton  chopper  and  cultiv.5,tor  ;  1262230  Hand 
cultivator  ;  1262418  Double  cultivator  ;  1262800  Maize  cultivator  ;  1264102 
Four  wheeled  cultivator  ;  1264419  Plant  protector. 

CoNTROi,  of  Diseases  and  Pests  op  Plants.  —  United  Kingdom  : 
114602  Powdered  insecticide  composed  of  copper  sulphate  and  ammonium 
carbonate. 

United  States:  1263312  Boll  weevil  destroying  machine;  1263965  Weed 
cutter. 

Reapers.  Mowers  and  Harvesting  MACinNEs.  —  Sweden :  41809- 
41810  Horse  rakes. 

Switzerland :  78221  Fruit  gathering  device. 

United  States  :  1261020  I^awn  mower  ;  1261202  Machine  for  gathering 
crimson  clover  seed ;  1261241  Revolving  hay  rack ;  1261404-1261653- 
1263540  Grain  shockers  ;  1261529  Corn  busker  ;  1261702  Attachmfcnt  con- 
verting binders  into  headers  ;  1261860  Binding  mechanism  for  grain  bin- 
der ;  1262030-1262031-1264575  Cotton  pickeis  ;  1262340  Guard-plate  for 
hay  rake  ;  1262353-1263149-1263183-1264294  Peanut  harvesters  ;  1262658 
Mower  ;  1262756  Conveyor-rake  and  stacker ;  1262957  Maize  shocker  ; 
1263001  Motor  driven  hea'der  and  binder  ;  1263321  HaV  rake  ;  1264154 
Stocking  attachment  for  binders  ;  1264353  Hay  rake  and  loader  ;  12643S5 
Bean  harvester ;  1264780  Fruit  gatherer. 

Machines  for  lifting  Root  Crops.  —  Denmark :  22862-22884  I'o- 
tato  diggers. 

United  States  :  1261139  Potato  digger  ;  1261227  Riding  beet  puller  : 
1261333-1263529  Beet  harvesters  ;  1263114  Separator  for  potato  digger  ; 
1263408  Elevating  and  topping  mechanism  for  beet  harvester  ;  1264111 
Root  harvester. 
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Threshing  and  Winnowing  Machines.  —  Denmark :  22879  I^eeder 
for  cleaning  machines. 

Sweden  :  41851  Straw  elevator. 

United  States :  1261299  Seed  separator  ;  1261338  Feeder  for  threshing 
machine  ;^i26i562  Band  cutter  an(Oeeder  for  thresliing  machine  ;  1261629 
Pea  huller ;  1261813-1262760-1263233-1263980  Threshing  machines ;  1262423 
Maize  grader  and  separator  ;  1262559  Pea  and  bean  separator  ;  1263130 
Green  pea  hulling  machine. 

Machines  and  Implements  for  the  Preparation  and  Storage  of 
Grain,  Fodder,  etc.  —  Denmark :  22838  Improvement  to  a  self  binding, 
straw-press;  22890  Straw  press. 

Sweden  :  41850  Knife  for  root  cutter. 

United  'Kingdom  :  114435  Machine  for  obtaining  fibre  from  cotton 
seeds  and  other  fibre  bearing  seeds. 

United  States :  1261051-1261031-1263322  Bahng  presses ;  1261522- 
1261997-1264171  Hay  distributing  apparatus  ;  1261651-1264645  Silage 
packer  ;  1261728  Cotton  seed  deHnter  ;  1262615  Hemp  cleaner. 

Fqrestry.  —  Canada  :  181567  Wood  sawing  machine  ;  181638  Bark- 
ing maG|iinf:ry. 

UniUd  States  :  1261760-1263495  Stump  pulling  machines  ;  1263385 
Tree  sawing  machiny.'.  ^' 

Steering  ^iis?  Traction  of  Agricultural  Machinery.  —  United 
Kingdom :  114377  Agricultural  tractor  ;  114516  Combined  motorplough 
and  tractor  ;  114943  Plough  coupling  to  tractor  ;  114668  Harvesting  ma- 
chine driving  mechanism. 

United  States :  1261263-1261388-1261701-1262488-1263726  Tractors  ; 
1261584  Steering  mechanism  for  tractor  ;  1261945  Chain  tractor  tread  ; 
1262100-1263973  Four  wheel  drive  tractors  ;  1262304  Traction  engine  driv- 
ing mechanism^ ;  1262456  Automatic  draft  releasing  device  for  tractor  ; 
1262625  Steering  device  for  niotor  propelled  plough  ;  1262837  Tractor  driv- 
ing gear. 

Housing  IvIvestock.  —  Switzerland :  78223  Automatic  releasing  de- 
vice for  cattle  in  stables  or  barns. 

Poultry  Farming.  —  United  States :  1262397  Incubator  ;  1262880 
Poultry  perch. 

Industries  Depending  on  Plant  Products.  —  Canada :  181952 
Bread  making  process. 

United  States :  1262872  Process  for  producing  fibrous  material  from 
ricestraw  ;  1263742  Device  for  cutting  and  seeding  peaches  and  other 
similar  fruits  ;  1263922  Fruit  paring  and  coring  device. 

Dairyins.  —  Sweden :  41 S79-41 880-42 on  Rotary  churns. 

Switzerland :  78098-78268  Churns. 

United  Kingdom  :  11 471 3  Churn. 

United  States :  1261780-1264214  JVIilking  machines  ;  1261820  Method 
of  manufacturing  a  butter  substitute  (with  butter,  milk,  eggs);  1263347 
Teat  cup  claw  for  milking  apparatus  ;  1264336  Sterile  butter  fat  and 
method  of  producing  the  same;  1264377  Valve  caging  for  milking  machine. 
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Farm  Buildings.  —  'United  States :  1261454-1264689  Silos. 
Various.  —  Denmark :  22903  Windmill  regulator. 
United  States  :  1263326  Windmill. 

900  -  Rapid  House  Construction  with  Concrete  Studs.  —  Engineerins.  News-Record, 

.     Vol.  I,XXX,  No.  13,  pp.  6o}-6o6  +  3  Figs.  +  2  Plans.  New  York,  March  28,  1918. 

The  description  of  a  new  method  of  house  construction  with  fire- 
resistant  walls  made  of  cement  stucco  on  metal  laths. 

The  system  proposed  by  Mr.  E.  G.  Perrot,  gf  Ballinger  and  Perrot, 
engineers  and  architects,  Philadelphia,  allows  of  building  lo-unit  rows, 
each  house  costing,  at  present  prices  of  labour  and  materials,  about 
%  2  500,  including  the  cost  of  hot-air  heating  apparatus.  The  price  is  as 
low  as  that  of  similar  houses  of  wood  frame  construction  and  is  %  100  lower 
per  house  than  where  8-in.  brick  walls  are  used  for  exterior  and  party  walls. 

The  concreting  is  carried  out  in  one  operation,  in  which  both  the  frame 
members  and  stucco  are  placed.  After  the  cellar  is  excavated  a  stone  or 
concrete  foundation  wall  is  built,  and  the  first-floor  wood  "joists  are  set  in 
place  on  the  foundation  walls.  On  these  joists  a  wood  frame  consisting 
of  studs,  joists  and  rafters  is  erected  in  the  usual  manner  of  building  a  frame 
house.  Every  fourth  stud  is  doubled,  allowing  a  3  X  4-in.  space  between, 
which  is  later  filled  with  concrete  to  form  a  concrete  stud.  At  the  second- 
floor  and  roof  levels  a  ledger  board  with  bottom  attached  is  placed  over 
the  studs  and  so  arranged  that  the  concrete  when  completed  will  be  contin- 
uous from  foundation  to  roof.  On  top  of  the  ledger  board  the  second- 
floor  joists  are  set,  then  the  second-story  studs  and  forms.  When  this 
frame  is  completed,  heavy  waterproof  paper  is  nailed  to  the  outside  of  the 
exterior  wall  studs,  leaving  the  space  between  the  doubled  studs  open  to 
receive  the  concrete.  Over  the  waterproofed  paper  the  metal  lath  or  con- 
crete reinforcement  is  stretched.  The  concrete  studs  are  reinforced  with 
steel  rods  fastened  to  the  metal  lath. 

The  wood  studs  not  only  support  the  cement  stucco  while  it  is  being 
applied,  but  also  serve  as  furring  strips  in  the  finished  building.  A  2*in. 
concrete  coating  is  next  applied  on  the  outside,  and  at  the  same  time  the 
spaces  between  the  doubled  studs  and  in  the  ledger  boards  are  filled  to  form 
the  concrete  studs  and  caps.  The  work  is  preferably  done  with  the  cement 
gun,  otherwise  it  is  done  by  hand.  The  rapidity  of  the  work  depends  only 
upon  the  number  of  cement  guns  used ,  or  the  number.of  workmen  employed. 

A  concrete  roof  may  be  used  on  such  a  house,  but  Mr.  Perrot  prefers 
wood  roof  framing  and  a  fire-resisting  covering  (asbestos  and  asphalted- 
felt  shingles,  slate,  and  built-up  roofings  of  felt,  tar  and  gravel). 

According  to  the  designers  this  method  of  construction  eliminates 
shrinkage  and  settlement  cracks.  A  ten-house  unit  can  be  built  in  3  weeks 
from  the  time  the  cellar  is  dug.  The  method  is  considered  to  be  well  adapt- 
ed for  building  barracks,  hospitals  and  one-story  factories. 
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901-  Study  of  some    Egyptian   Farms.  —  Barois,  C,  in  Comptes  rcndus  des  Seances  de 
r A cademie  d' Agriculture  de  France,  Vol.  IV,  No.  13,  pp.  417-427.  Paris,  April  10,  1918. 

At  the  Meeting  of  April  10, 191 8  of  the  Frejich  "  Academie  d' Agricul- 
ture ",  the  author  described  s^me  capitalist  farms  in  Ii^ypt  with  the  inten- 
tion ot  pointing  out  to  the  French  public  the  advantages  capitalist  colonial 
agricultural  enterprise,  if  well  managed,  may  offer  to  French  investment. 
Five  farms,  those  of  Kom-Ombo,  Cheikh  Fadl,  Oiiady  Toumilat,  Sakha,  and 
Santa  were  studied. 

Kom-Ombo  Farm.  —  In  1903  a  company  bought  hf>tn  the  Egyptian 
government  32  124  acres  on  the  banks  of  the  Nile  in  a  plain  1 760  miles  south 
of  Cairo  by  24.5°  northern  latitude.  It  was  absolutely  desert  land,  nevet 
reached  by  the  waters  of  the  river,  with  a  minimum  height  of  37.16  to 
49.20  feet  above  low  water  leved.  The  soil  was  not  composed  of  Nile 
alluvion,  but  of  deposit  from  the  neighbouring  valleys.  The  climate  was 
tropical.     These  32  124  acres  cost  £  11  597,  or  about  7s.  2d.  per  acre. 

The  problem  to  be  solved  was  to  raise  mechanically  and  distribute  the 
water  of  the  Nile  in  all  seasons  to  the  highest  point  of  the  estate,  and  to  ren- 
der fit  for  cultivation  land  which  had  not  only  never  heen  cultivated,  but  had 
never  borne  any  kind  of  plant.  Four  powerful  pumps  of  i  400  HP.,  eac'r- 
with  sheet  steel  delivery  pipes  6  34  feet  in  diameter  and  1640  feet  long  were 
installed,  no  miles  of  road,  121  miles  "of  railway,  and  about  220  miles  of 
canal  were  built,  numerous  buildings  for  the  pumps,  staff,  peasants  (school,, 
mosque,  hotel,  etc.)  erected,  and  the  land  levelled  and  prepared. 

The  total  cost  of  the  original  installation  was  nearly  £981  310,  or  £4.:: 
]per  acre  for  the  22  980  acres  now  under  cultivation.  The  estate,  uninhabit- 
ed before  the  work  began,  now  counts  a  population  of  20  000  inhabitants. 

After  five  years  of  not  always  successful  experiments  in  the  growing 
of  cotton  besides  cereals,  beans  and  fodder  (winter  crops),  and  maize  (altern- 
ate summer  crop),-  cotton  is  at  last  being  replaced  by^-migar  cane.  Iii 
1916,  the  cultivation  of  sugar  cane  whith  covered  only  27  %  of  the  area  cn\ 
tivated,  brought  in  a  gross  profit  of  £150  666,  as  compared  with  £79  298  from 
all  the  other  crops  together. 

The  annual  farming  expenses  are  £194  280,  corresponding  to  £8.10.0  per 
acre,  including  14s.  in  taxes.  These  figures  include  £1.18.6  pet  acre  for  rais- 
ing th^  water,  and,  in  1913,  represented  a  profit  of  5  34  %• 

The  land  is  cultivated  either  by  the  tenants  for  the  ordinary  crops,  or 
in  conjunction  with  the  fellahs  and  the  company  for  these  crops  and  for  cot- 
ton, or  directly  for  sugar  cane,  In  all  cases  the  pumping  expenses  are  met 
by  the  company.  For  direct  cultivt^tion  the  estate  is  divided  into  farms 
of  1 977  to  2  471  acres,  each  with  its  directing  staff, workmen  and  material. 
The  utilisation  of  motive  power  from  the  Assouan  dam  and  the  adaptation, 
of  cotton  to  the  land  improved  by  irrigation  are  expected  to  make  the  enter- 
prise very  prosperous. 

Cheikh  Fadi.  Farm.  —  This  farm  is  situated  in  central  Egypt,  a  dis- 
trict suited  to  the  production  of  cotton  and  sugar  cane.     It  is  an  example 

* 
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of  an  estate,  previously  fairly  badly  managed,  taken  over  by  a  company, 
improved  by  it,  and  cultivated  exclusively  by  farmers.  The  land  is  on  thf- 
riglit  bank  of  the  Nile,  between  the  river  and  the  Arabian  plain.  It  doeb> 
not  receive  the  river  water  directly,  and  can  only  be  irrigated  by  pumping  ; 
it  is  of  average  quality. 

The  estate  contains  9  204  acres  The  company  with  a  capital  of 
£594  700  bought  it  from  the  Egyptian  Government  in  1900.  The  cost  of 
th^  original  installation  was :  — land  (cost  and  preparation) ,  £566  000 ;  build- 
ings, £24  680  ;  machines  and  steam-ploughs,  £33  750  ;  dredging  machines, 
£1410 ;  miscellaneous  expenses,  £7  070,  or  a  total  of '£632  910,  and  represents 
an  outlay  of  about  £70  per  acre. 

All  the  land  is  let  out  to  farmers.  The  irrigalion  water  is -supplied  b\ 
the  company. 

Besides  cereals,  beans,  maize  and  clover,  which  are  included  in  the 
rotations,  the  principal  crop  is  sugar  cane.  The  chief  tenant  is  a  large: 
sugar  companj"  which  cultivates  6857  of  the  9204  acres  of  the  estate.  The 
receipts  for  1915-1916  were :  —  rents,  £46620 ;  miscellaneous  receipts,  £660  ; 
interest,  £1  380, or  a  total  oi  £46  660.  The  expenditure  was :  —  farming  ex- 
penses, £11  280,  general  expenses  £3  140,  a  total  of  £14420.  There  "vwas, 
therefore,  a  profit  of  £32  240.  The  average  rent  is  £5  per  acre,  and  the  com- 
pany's annual  outlay  about  £1.11.0  per  acre.  Each  year  the  company  pa^'s 
its  shareholders  5  V2  %  ^^'^  i^  1916,  after  15  years'  existence,  its  reserve 
fund  exceeded  £39  650. 

OuADY  TouMiLAT  Farm.  —  This  farm  is  of  a  totally  different  charac 
ter.     It  is  an  estate  of  21  250  acres,  most  of  which  has  deteriorated  owing  to» 
the  infiltration  from  a  large  public  canal.     In  1891  only  7  412  acres  Were 
still  cultivated,  3460  acres  were  occupied  by  canals  or  were  fallow,  anc' 
10  378  acres  were  considered  suitable  for  cultivation  if  drained. 

The  estate  is  in  a  hollow  in  the  desert  between  the  Delta  and  the  Suez 
Canal.  It  was  exploited  by  the  administration  of  the  Wakfs  (religious 
mortmain)  and  the  profits  devoted  to  the  maintenance  of  the  Government 
schools.  From  1892  to  1895.  £29130  were  spent  on  building:  —  i)  a 
water-raising  plant  with  four  larg^  centrifugal  pumps  to  raise  the  drainage 
water  to  a  height  of  8.85  feet  in  the  neighbouring  Lake  Mahsamah  ;  2)  a 
■feeding  canal  over  48  miles  long  ;  3)  a  drainage  canal  over  13  miles  long. 

Owing  to  the  neglect  of  the  Wakfs  these  works  did  not  improve  the  con- 
dition of  the  estate,  and,  in  1899,  the  area  suitable  for  cultivation  had  not 
increased.  The  Ministry  of  Public  Works  then  undertook  the  management 
of  the  estate  with  the  intention  of  completing  the  drainage  works  as  weli 
as  of  clearing  the  10  378  acres  capable  of  being  reclaimed  for  cultivation. 

The  necessity  of  increasing  the  power  of  the  water-raising  plant  and  to 
empty  the  overflow  from  Lake  Mahsamah  into  the  Suez  Canal  by  means 
of  a  canal  nearly  55  miles  long  was  first  recognised.  By  the  end  of  1906 
7  265  acres  had  been  reclaimed  for  cultivation  and  only  3  113  acres  remainea 
to  be  cleared.  The  advance  mone}'  for  the  works,  amounting  to  £46  400  had 
been  entirelj-  repaid  to  the  Wakfs  from  the  profits  from  the  farm ;  the  taxes 
of  £5  947  had  been  paid  regularly  and,  in  addition,  an  annual  income  gf 
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£S  250  had  been  paid  to  the  Government  schools.  The  work  of  clearing 
was  then  continued  using  the  annual  profits,  which  increased  progressively. 
In  1916,  when  the  work  of  clearing  had  been  finished,  the  net  income  of 
the  estate  was  £31  323,  or  about  £1.15.0  per  acre  cultivated. 

In  the  Ouady  Toumilat  district  the  soil  is  light  and  of  inferior  quality. 
As  throughout  all  Lower  Egypt  the  principal  crops  are  cereals,  clover,  maize, 
and  cotton. 

The  agricultural  population  which  in  1891  was  reduced  to  4  500  in- 
habitants, is  now  17000,  about  5  000  of  whom  are  workmen.  Thanks  to  the 
reclamation  work  undertaken  since  1891,  the  cost  of  which  has  exceeded 
£99  120,  or  £g.io.o  per  acre  reclaimed,  this  estate  is  once  more  prosperous. 

Sakha  -and  Santa  Farms.  —  These  are  two  estates  with  abundant 
\ields  situated  in  the  best  part  of  the  Delta.  The  Sakka  estate  wi*:h  6  412 
acres  of  good,  average  quality  land,  is  managed  by  a  State  Administration 
called  "  Egyptian  State  Properties  ",  that  is  to  say,  it  is  -methodically,  but 
expensively  managed,  as  is  the  case  with  all  State  administration. 

The  land  is  partly  cultivated  directly  by  the  Administration,  partly 
leased  yearly,  let  to  workmen  for  0  quit-rent,  or  leased  for  special  crops.  In 
1912,  4  146  acres  were  being  directly  cultivated  with  the  following  rotations 
and  yields :  —  •     . 

Wheat,  410  acres,  ig.08  bushels  ;  barley,  175  acres,  33.28  bushels  ; 
beans,  640  acres,  22.65  bushels;  clover,  783  acres;  cotton,  i  907  acres, 
2.93    cwt.  ;  gardens,  10  acres. 

The  Administration  reserves  the  cultivation  of  cotton  exclusively  to 
itself,  leaving  that  of  maize  to  the  tenants.  The  receipts  for  the  whole  es- 
tate, including  the  crops  grown  directly,  rents  and  (juit-rents  were  £44  682, 
the  expenditure  £25  144  ;  the  balance,  therefore,  is  £19  538.  The  receipts 
amountyto  £7  per  acre,  the  expenditure  £4,  and  the  profits  £3.  The  taxes 
are  16s.  per  acre. 

The  Santa  farm,  in  Ivowar  Eg3^pt,  is  also  demesnial,  and  has  land  of  the 
best  quality.  It  contains  11  794  acres,  6  635  of  which  are  cultivated  directly 
and  the  remainder  by  annual  leases  and  quit -rents,  like  the  Sakha  estate. 

The  results  are  superior  to  the  pre<?eding  ones.  The  rotations  and 
yields  for  the  crops  grown  directly  were,  in  1912 ;  —  Wheat,  i  243  acres, 
29.99  bushels  ;  barley,  655  acres,  49.54  bushels  ;  beans,  329  acres,  20.02 
bushels  ;  clover,  i  517,  20.65  bushels  ;  cotton,  2  874  acres,  4.13  cwt ; 
gardens,  15  acres. 

For  the  whole  estate  including  crops  cultivated  directly,  leases  and  quit- 
rents,  the  receipts  were  £139  043,  the  expenditure  £63  220,  and  the  profits 
£75  823.  This  represents  receipts  equal  to  £ri.i6.o  per  acre,  expenditure 
of  £5.7.0  per  acre,  and  profits  of  £6.9.0  per  acre.  The  taxes  are  £1.9.10 
per  acre. 

These  examples  show  the  profits  which  might  be  derived  from  similar 
districts  in  the  French  colonies,  so  long  as  individual  initiative  is  supported 
by  sufiiciently  large  capital  aided  by  competent  management.  Above 
all  such  large  enterprises  should  not  be  entered  upon  before  the  subieet  has 
been  thoroughly  studied  and  numerous  extensive  experiments  made. 
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902  -  Studies  in  the  Cost  of  Market  Miik  Production  in  the  United  States.  — Anderson, 

A.  C.  and  Riddell,  F.T.  (Michigan  Agric.  E-^:p.  Station),  in  The  Journal  of  Dairy  Science, 
Vol.  I,  No.  2,  pp.  181-184.  Baltimore,  July,  1917. 

The  data  presented  in  these  studies  cover  a  period  of  two  years,  from 
i9i4to  1916,  and  include  figures  from  25  farms  near  Grand  Rapids,  Michi- 
gan. Most  of  the  other  figures  secured  on  this  point  in  the  United  States 
were  collected  in  New  England  or  Atlantic  Coast  States.  The  data  were 
secured  by  a  one  day  visit  to  each  farm  monthh*.  All  the  farms  visited 
produced  market  milk,  some  of  them  being  dair}'  farms  solely,  although 
most  of  them  were  coupled  with  grain,  vegetables,  live  stock  or  fruit  pro- 
duction, and  each  farm  was  conducted  according  to  the  ideas  of  the  owner 
or  operator.  The  average  expenditures  of  the  farms  visited  were  as  shown 
in  Table  I.   . 

Table  I.  —  Average  expenditures. 


Items  of  expenditure  •  _  j  .  1914  1915 


Total  number  of  farms 25  25 

Average  number  of  cows  per  j^ear 459-4  428.57 

Man  labour $     28.68  27.19 

Hauling  milk  and  other  horse  labour 15-54  ^4-77 

Feeds :  • 

Roughage    

Concentrates 

Pastures 

Cash  simdries 

Veterinary  services  and  drugs 

Taxes,  interest  and  depreciation  on  herd       

Taxes,  interest,  insurance  and  depreciation  on  buildings    . 

Depreciation  on  barn  tools  and  dairy  utensils 

Actual  losses  on  live  stock 

Added  earning  power  of  owner  due  to  knowledge,  experience, 

and  interest  in  excess  of  that  possessed  and  used  by  ordi- 
nary labour 6.00  6.00 

Added  risk  diie  to  instability  of  market  for  product  as  whole 

milk,  which  in  single  years  amounts  to  30  per  cent,  and 

in  one  year  out  of  every  five  would  be  6  per  cent    ....  8.47  8.30 


3I.(J2 

30-38 

28.61 

26.68 

8.36 

7.66 

1.96  • 

1-77 

0.86 

C.9Q 

9.88 

9-49 

8.72 

10.33 

0  50 

0.48 

1-95 

6.25 

Total   .    .    .  150-57  150-29 


The  average  receipts  of  the  farms  visited,  for  the  dair}^  were  as  shown 
in  Table  II. 

The  authors  bring  in  a  new  point,  that  of  "  instabiUty  of  market  for 
product  as  whole  milk  "  which  in  a  single  year  may  amount  to  30  per  cent 
and  occurs,  as  they  estimate,  one  year  in  five,  which  would  be  6  %  of  the 
total  cost  of  production,  in  this  case  $  8.47  for  1914  and  $  8.30  for  1915. 
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Table  II.  —  Average  receipts. 


Items,  of  receipts 


1914 


1915 


Average  pounds  of  milk  produced 6  928 

Gallons  of  milk  produced j      634.70  ga^ 

Average  price  per  gallon  delivered  into  Grand  Rapids,  j 

Value    of   milk'  produced '$ 

Credit  by  manure 

Total  value  of  products  per  cow   . ■ 

Net  profit  per  cow 

Cost  of  production  per  gallon 

Net  profit  per  gallon 

Cost  of  production  and  deliver3'  per  hundred  potuids   .    $ 
Cost  of  production  per  quart 


)28        lb. 

7 

156.8  Ih. 

534.70  ga\ 

862.3  gal. 

16.90    cents 

16.35    cents 

I4I--35 

$ 

139.01 

17-45 

1759 

158.80 

156.60 

8.23 

6.31 

15.90    cents 

15.39  cents 

i.o       cents 

0.7      cents 

1. 916 

s 

r.854 

3.475  cents 

3.84Sceuts 

The  investment  on  the  farms  studied,  expressed  in  percentage  is  as 
follows  :  —  •  ■  , 

45% 

■ 54  »• 

X     » 


Investment  in  cattle  . 
Investment  in  buildings . 
Investment  in  equipment 


Grain  .... 
Roughage  .  . 
Pasture  .  .  • 
Hauling  milk. 
Man  labour  . 
Market  losses 


For  1915  the  distribution  of  cost  factors  was  as  follows,  expressed  in 
percentage :  — 

17.8%  Taxes,  interest  and  deprt elation 

20.2  on  buildings d.oo/o 

, 5.1  Same  on  cows (1.3 

9.8  Losses  on  cows  (tubercolosis,  etc.)  4.1 

1 8.1  Management 4.0  '  - 

5.5  Depreciation  on  tools,  etc  .    .    .  0.3 

Veterinary  services    ......  0,7 

Cash  items 1.2 

The  authors  point  out  that  during  the  last  two  years  the  cost  of  labour 
has  increased  25  %,  concentrated  feeds  30  to  35  %,  roughage  10  %,  and 
minor  supplies  and  milk  room  equipment  25  to  60  per  cent. 

AGRICULTURAL   INDUSTRIES. 
903  -  The  Intrinsic  Values  of  Grain,  Cottonseed,  Flour  and  Similar  Products,  Based  on 

the  Dry-Matter  Content.  —  Boernkr,  E.  G.,  U.  S.  Dcpirrtment  oj  AsiriciiUurc,  Bulletin 
No.  3/4,  pp.  1-32  +  12  Tables  4-   3   Figs.  Washington,  D.  C,  October  17,  1916. 

The  moisture  content  of  grains  or  cottonseed  varies  with  the  season, 
the  part  of  the  country  in  which  they  are  grown,  and  the  way  they  are 
handled  and  stored  after  being  harvested.  The  minimum  and  maximum 
moisture  content  of  grains,  cottonseed,  or  their  manufactured  products 
generally  varies  between  10  to  30  % ;  new  maize,  liowever,  frequently 
exceeds  this  maximum ;  whereas  thoroughly  dry  small  grain  and  cottonseed 
may  contain  less  than  10  %  of  water. 
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All  else  being  equal  the  value  o^  grain,  cottonseed,  flour,  meal,  etc., 
to  the  consumer  is  in  proportion  to  their  content  in  dry  ijiatter.  Moreover 
moisture  is  a  serious  hindrance  to  good  keepiag  ;  enormous  quantities  of 
grain  and  cottonseed  are  seriously  damaged  each  year  by  moulds  and  fer- 
mentation because  their,  moisture  content  is  too  high  for  safe  storage  or 
transportation,  and  the  danger  of  such  damage  increases  with  each  ad- 
ditional percentage  of  moisture. 

The  value  of  a  low  moisture  content  has  long  been  recognised  in  the 
trade,  where  the  rules  governing  the  grading  of  grain  lay  down  that  grain, 
to  be  classed  in  the  higher  grades  m.ust  be  "  dry  ",  in  the  intermediate  grade 
reasonably  dry  ",  and  in  the  lowest  grades  "  daihp  ".or  "  wet  ".  This 
classification  is  very  indefinite,  but  it  was  onl^^n  1 91 6  that  rules  giving 
definite  maximum  limits  of  moisture  for  the  various  grades  of  corn  were  drawn 
up  b}'  the  Grain  Dealers'  National  Association,  and  adopted  by  the  State 
grain  inspection  departments  and  grain  exchanges.  In  1914  the  Depart- 
ment of  Agriculture  drew  up  grades  for  commercial  maize  and  fixed  definite 
limits  of  moisture  for  each  of  the  six  ^lumerical  grades.  These  grades  are 
now  in  force  in  most  of  the  maize  markets  in  the  United  States.  In  certain 
States  the  pure-food  laws  also  deal  with  the  amount  of  moisture  grain  and 
flour  may  contain  in  order  to  enter  the  State. 

When  a  unit  of  weight   of   grain,  cottonseed,  etc.,  containing   excess 

moisture  is  dried  naturally  or  artificially  to  a  lower  moisture  content,  the 

weight  is  reduced  by  the  loss  of  water,  but  all  the  dry  matter  is  retained.  As 

only  the  dry  matter  is  considered  as  ha^ing  an}' value  the^otal  value  before 

and  after  drying  will  be  the  same.  The  comparative  value  of  the  dry  matter 

is,  therefore,  of  great  importance.  The  author  gives  aseriesof  tables  by  which 

the  comparative  value,  on  a  dry-matter  basis,"  of  grain,  cottonseed,  flour,  etc., 

n containing  various  percentages  of  moisture  and  quoted  at  various  prices 

per  unit  of  weight,  may  be  easily  and  rapidh^  calculated.     These  tables 

show  that  the  difference  in  value  for  each  i  %  of  dry   matter  increases  in 

direct  proportion  to  the  increase  in  price,  so  that,  as  the  price  of  the  product 

lincreases,  the  difference  in  value  for  each  i  %  of  dry  matter  or  moisture  be- 

Icomes  of  greater  importance  to  the  producer  and  consumer.     Moreover, 

lit  is  clear  that  if  a  dry  product   commands  a  better  price  than  one  with  a 

high  moisture  content  the  farmer  witll  be  encouraged  to  improve  his  methods 

[of  farming  and  storing. 

Grain,  especially  maize,  is  frequentl}' put  on  the  market  with  a  moisture 
Icontent  too  high,  to  remain  sound  during  storage  or  transportation,  and  has  to 
jbe  dried  by  machine.  Whether  dried  naturally  or  artificialh"  the  shrinkage  in 
[weight  of  such  grain  is  always  greater  than  the  difi'erence  in  the  percentage 
lof  moisture  content  before  and  after  drying,  as  shown  by  the  moisture  tester, 
Itmless  all  the  moisture  is  dried  out,  when  the  shrinkage  and  the  reduction  in 
jmoisture  are  equal.  In  order  to  facilitate  the  estimation  of  this  percentage, 
Ithe  author  gives  a  table  by  which  the  shrinkage  may  be  determined  when  the 
[original  moisture  content  and  the  moisture  content  after  drying  are  known. 
jHe  also  gives  formulae  for  finding  the  percentage  of  shrinkage  corresponding 
to  any  reduction  in  moisture  content  and  for  finding  the  weight  of  the  dried 
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material  when  the  original  weight  ^d  the  moisture  content  before  and  af- 
ter drying  are  kijown. 

In  drawing  up  the  tables  only  the  fundamental  factors  of  moisture  and 
dry  matter  were  considered  ;  there  are,  however,  other  factors  of  equal  im- 
portance in  the  buying  and  selling  of  cottonseed,  flour  and  other  products, 
among  which  may  be  mentioned  :  —  i)  the  relative  quantity'  of  damp  grain 
in  the  grain-producing  States  that  have  a  surplus,  or  in  the  district  border- 
ing on  any  given  grain  market,  and  the  relative  quantity'  of  the  market 
receipts  ;  2)  the  tendency  of  damp  grain  to  deteriorate  during  storage  or 
transit,  and  the  increased  danger  of  such  deterioration  as  the  moisture 
content  increases*;  3)  the  conditions  of  supply  and  demand  at  the  time  of 
marketing,  and  the  relative  capacit}"  of  the  markets  to  absorb  or  dispose  of 
damp  grain  at  a  profit ;  4)  weather  conditions  at  the  time  of  marketing  and 
future  weather  conditions  which  may  affect  the  condition  and  carrying 
capacity  of  the  grain  ;  5)  the  extra  cost  incurred  by  the  artificial  drying 
of  the  grain  and  by  the  freight  on  the  water  handled ;  6)  the  slight  "  invisible 
loss  "  in  weight  during  the  drying  'process. 

904  -  The  Utilisation  of  Sisal  Waste  for  the  Prcducticn  cf  AlcohoL  — Tropical  Life, 

VoLXIII,  No.  in,  p.  155.  London,  Oct.,  1917;  Abstract  in  the  Bulletin  econumi  que  deV  hv- 
dochine,  Year  XXI,  No.  128,   New  Series.  Han;  J-llElphoiig,  Januarj'-Fcbirary,  191 

After  the  fibre  has  been  extracted  from  siSal  there  remains  much 
waste,  which  has  a  very  disagreeable  smell  and,  when  possible,  is  used 
as  a  fertiliser.  Investigations  have  been  made  to  see  whether  this  waste 
can  be  put  to  a  •more  profitable  use.  The  experiments  dealt  parth'  with 
its  utilisation  for  paper-making  and  partly  on  the  extraction  df  alcohol 
from  the  leaves  and  stems. 

The  experiments,  made  in  British  East  Africa,  shew  it  is  possible 
to  extract  alcohol  from  sisal.  An  anal3'sis  of  the  juice  of  the  leaves  showed 
the  plants  from  the  coast  as  well  as  these  frcm  the  Highland  to  contain 
3  %  of  sugar.  At  Yucatan,  whence  sisal  was  first  exported  and  where 
alcohol  has  been  made  from  the  waste  and  put  on  the  market,  the  sugar 
content  was  never  below  9.4  %,  and  som^etimes,  after  a  lorg  dry  season, 
reached  14. i  %.  Most  of  the  alcohol  was  made  from  'leaves  containing 
12  %  of  sugar. 

A  yeast  was  isolated  from  sisal  plants  which  fermented  a  glucose  solu 
tion  but  was -quickly  killed  in  the  sisal  extract.  This  was  no  dcubt  due 
to  the  large  quantities  of  organic  acids  present.  After  neutralisation  with 
sodium  carbonate  and  the  addition  of  a  small  quantity  cf  glucose  it  was 
found  possible  for  the  3'east  to  live  in  the  sisal  extract,  but  no  fermentation 
took  place. 

905  -  The  Beet  Sugar  Industry  in  the  Netherlands.  —  goossen-s,  G.,in  in  en  unvoer, 

Year  III,  N>s.  7  and  9,  pp.  151-152  and  200-202.  Antiverp,,  February  13  and  27, 1918. 

After  giving  an  historical  surve}*  of  the  beet  sugar  industry  in  the 

Netherland  3  the  author. gives  the  figures  for  the  production  of  sugar  in  that 

country  from  1864  to  191 6.     In  1864  there  were  only  6  refineries  with  a 

production  of  3  700  metric  tons  of  sugar,  an  average  of  617  tons  pei  factory. 

[903-90  5]  , 


SUGAR  INDUSTRY    —    OIL   INDUSTRY  989 

•        

In  the  period  1899  to  1900,  31  refineries  were  working  and  producing  71  092 
metric  tons  of  sugar,  an  average  of  4  940  per  factory.  The  28  refineries 
working  during  1912  to  1913  produced  279000  metric  tons,  an  average  of 
9980  each.  In  1916  the  28  lefineries  only  produced  247  209  tons.  A  ta- 
ble giving  the  average  ^'ield  of  sugar  beets  per  acre  from  1908  to  1914  shows 
that,  in  1908-1909,  the  yield  was  260  cwt.of  roots  with  a  16.80  %  sugar 
content,  yielding  43.75  cwt.  of  sugar.  After  dropping,  in  1909,  to  217  cwt. 
of  roots  containing  15. 5  %  of  sugar,  and  yielding  33.58  cwt.  of  sugar  per 
acre,  the  average  yield  of  sugar  beets  rose  in  1911-T912  to  286  cwt.  of 
roots,  containing  16.57  %  sugar  and  }delding  47.61  cwt.  of  sugar  per  acre, 
and  in  1913-1914,  again  dropped  to  219  cwt.  of  16.55  %  roots  gi\'ing  36.25 
cwt.  of  sugai. 

Besides  the  beets  produced  in  the  country  the  refineries  also  deal  with 
beets  imported  froni  German}'.  On  the  other  hand  the  Netherlands  also 
export  beets  into  Belgium  to  be  used  by  the  factories  there.  The  author 
considers  the  sugar  position  in  the  Netherlands  during  the  last  three  years, 
and  concludes  that  the  production  for  1917-1918,  estimated  at  about  200  000 
metric  tons,  will  be  sufficient  to  meet  the  demand  for  beet  sugar  there  in 
1918,  which  is  estimated  at  about  170  000  metric  tons. 

906  -  The  Fat  of  the  Rssidue  of  the  Dgcortieation  of  Rice.  — 'iARELLi,  i-ELicE,irj  AnnaU 

iclla  R.  Accademia  d'AL^ricoltnra  J:    Toriiui,  Vol.  I.X,  pp.   132-139.     Turin,  1917. 

The  annual  prodiiction  of  rice  in  Italy  exceeds  11  760000  cwt.;  the 
residue  from  decortication  ("  pula  di  riso  ")  represents   980  000  cwt.   and 
contains  about  147  000  cwt.  of  oil.     This  residue  is  composed  of  the  peri- 
sperm,  embrj'o  and  part  of  the  outermost  starch  la3''ers  of  the  caryopsis, 
to  which,  in' the  trade,  are  added  varying  quantities  of  husks.     Without 
[the  husks  it  represents  7  to  8  %  of  the  weight  of  the  rough  rice,  but  the 
ommeroial  t^-pe  represents  about  10  %  of  this  weight.     Uj:*  to  the  present 
t  has  onlybeefi  utilised  in  part  as  a  food  for  cattle  (i),  and  before  the  war, 
he   greater  pait  of  it  was  exported  (chiefly  to  Switzerland  and  Germany) 
nd  sold  on  a  basis  of  its  total  fat  +  protein  content,  which  varied  from 
J15  or  16  %  to  24  or  26  %. 

By  removing  the  fat  from  this  product  its  keeping  quality  is  improved, 

[it  is  made  more  healthy  (the  fat  is  slightly  irritating  and  relaxing)   and 

asy  to  transport.     The  extract  is  of  great  value,  especially  at  this  moment 

hen  all  the  war  industries  require  so  much  fat.     Expeiiments  on  the  ex- 

raction  of  this  fat  were,  therefore,  made. 

Repeated  pressure  under  300  atmospheres  ea::h  of  nearly  2  cwt  of 
al,  pre\"ii)ush'  moistened  and  heated,  gave  an  average  yield  of  6.5  %  of 
rude  oil.  The  properties  and  characters  of  the  fat  vary  greatly,  especially 
ccording  to  the  state  of  preservation  of  t.he  residue,  and  also  according  to 
:he  method  of  preparation  (b}-  compression  or  volatile  solvents).  That 
irepared  by  compression  is  liquid  at  ordinary  temperatures ;  it  is  a  true  oil 
ith  a  density  of  0.912,  of  a  greenish-gre}' -colour.  The  cake  obtained  by 
his  method  is  similar" in  appearance  to  that  of  sesame  seed. 

(i)  See  R.  1917,  Jan.,  No.  56  ;  Aug.,  No.  730  :  Oct.,  No.  933.  (Fd.) 
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The  crude  residue  of  decortication  contains  2.38  %  of  nitrogen,  corres- 
ponding to  14.87  %  of  crude  protein  which,  together  with  15.23  %  of  fat, 
gives  a  total  value  of  30.1  %.  In  the  dried  cake  this  value  is  33.8  % 
(16.7  %'of  crude  protein  and  17. i  %  of  fat). 

The  extraction  of  this  fat  is  of  great  value,  and  should  be  started 
immediately,  leaving  till  later  a  detailed  study  of  the  possibility  of  complete 
extraction  by  volatile  solvents.  By  the  compression  method  it  would  be 
possible  to  obtain  39  200  to  58  800  cwt.  of  excellent  oil  for  the  manufacture 
of  soap,  fatty  acids  and  glycerine. 

907  -  South  African  Paper-making  Plants.  —  See  No.  869  of  this  Review. 

• 

90S  -  A  Substitute  for  Litmus  for  Use  in  Milk  Cultures.— Clark,  w.  m.  and  i,ubs,  h.  a. 
(Research  Laboratories,  Dairy  Division,  Bureau  of  Animal  Industry,  U.  S.  Dept.  of 
Agricxilture),  in  the  Journal  of  Agricultural  Research,  VoL  X,  No.  3,  pp.  105-111. 
Washington,  D.  C,  July  i6,  1917. 

The  colour  changes  which  occur  in  litmus-milk  cultures  may  be  due 
to  changes  in  the  hydrogen-ion  concentration  of  the  medium  or  to  reduction 
or  even  destruction  of  the  dye.  If  it  is  the  degree  of  acid  or  alkali  fermenta- 
tion which  is  sought,  it  is  advisable  to  use  an  indicator  which  will  not 
be  affected  except  by  a  change  in  the  hydrogen-ion  concentration.  Di- 
bromoorthocresolsulfonphthalein,  for  which  the  short  name  bromcresol 
purple   is   suggested,    fulfills    this   condition. 

Litmus  undergoes  a  temporary  reduction  during  sterilisation  in  the 
presence  of  milk.  Bromcresol  purple  does  not.  The  colouring  power  of 
litmus  is  relatively  weak  ;  bromcresol  purple  in  very  high  dilution  is  useful. 
Litmus  and  azohtmin  are  indicators  of  uncertain  composition  ;  bromcresol 
purple  is  a  definite  individual  compound  obtainable  in  crystalline  form  and 
therefore  reproducible.  The  imi^urities  of  litmus  preparations  var}^  in 
their  effect  upon  the  hydrogen-ion  concentration  of  milk  and  often  neces- 
sitate elaborate  adjustment  either  of  the  litmus  solution,  of  the  milk,  or  of 
the  mixture  if  reproducible  colour  is  to  be  obtained.  Bromcresol  jxirple, 
on  the  other  hand,  may  be  used  with  the  assurance  that,  if  other  conditions 
are  constant,  it  will  always  produce  the  same  colouration. 

Some  of  the  difficulty  experienced  in  reproducing  a  particular  initial 
colour  with  either  indicator  is  shown  to  be  due  to  the  changes  in  hydrogen- 
ion  concentration  which  occur  when  milk  is  sterilised  by  heat. 

The  comparative  value  of  litmus  and  bromcresol  purple  in  milk  cultures 
was  tested  with  a  variety  of  organisms.  It  was  found  that  no  change 
in  reaction  could  be  observed  with  litmus  which  could  not  be  followed 
equally  well  with  bromcresol  purple.  In  man}'  instances  litmus  was  ren- 
dered useless  by  reduction  or  destruction  while  bromcresol  purple  continued 
to  act  a  true  indicator  of  the  hydrogen-ion  concentration. 

909  -  Preliminary  Note  on  Certain  Changes  in  Some  of  the  Nitrogenous  Constituents 

of  Milk  Caused  by  Bacteria.  —  Supplee,  &.  C,  in  I'he  Jourfial  0/  Dairy  Science,  VoLI, 
No.  4,  pp.  313-319.     Baltimore  >^  London,  November,  I9'i7. 

The  data  presented  in  this  preliminary  note  are  the  result  of  a  preli- 
minary investigation  on  certain  quantitative  changes  in  the  nitrogenous 
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constituents  of  milk  caused  by  bacteria  before  any  change  in  the  physical 
appearance  of  the  milk  is  evident. 

The  following  species  of  bacteria  were  used  :  Bad.  lactis  acidi,  Mic. 
albidus,  Ps.  liquefaciens,  B.  lactis  viscosns,  B.  mycoides,  Acid  peptoniser 
(species  unknown),  Bad.  bulgancum,  B.  coli  commimior,  Bad.  aerogenes, 
B.  prodigiosus,  Ps.  pyocyaneus,  B.  snhtilis. 

The  plan  of  the  analyses  was  one  of  fractional  precipitation  by  various 
precipitating  reagents  and  the  subsequent  determination  of  the  nitrogen  in 
eacli  of  the  fractions. 

In  many  instances  the  changes  in  the  nitrogen  content  of  the  various 
fractions  were  very  slight.     Many  of  the  results,  however,  were   beyond, 
the  realm  of  experimental  error.     A  study  of  the  tables  presented  reveals 
the   following   general   results  :  — 

All  organisms  tested  except  two  caused  a  decrease  in  the  casein  fraction 
and  in  most  ca;ses  this  decrease  was  more  marked  with  those  organisms 
known  to  possess  extreme  proteolytic  properties.  With  some  organisnis 
there  was  an  increase  in  the  albumin  fraction,  with  others  a  decrease  in 
the  albumin  fraction  and  little  or  no  decrease  in  the  casein  fraction.  The 
changes  in  the  nitrogen  content  produced  under  these  conditions  will  serve 
as  a  preliminar}'-  basis  for  further  work. 

910  -  Experiments  on  Determination  of  Cow  Manure  in  Milk;  Moisture  Content  and 

Solubility  of  Cow  Manur'^,— T-aylor,  G.  'B.,iu- the  journal  of  Dairy  Science,  Vol.  I,  No.  4, 
PP-  3^3-312.     Baltimore  &  I^oiidon,  November,  191;. 

A  series  of  experiments  was  conducted  on  cow  manure  from  the  experi- 
mental farm  at  Beltsville  to  determine  primarily  whether  the  manure  in 
unstrained  milk  can  be  measured  quantitatively  by  chemical  methods. 
A  method  was  found  which  gave  good  results  provided  the  original  quantity 
of  manure  present  was  fairly  large.  For  average  milks,  however,  this  chemi- 
cal method  is  impractical  on  account  of  the  fact  that,  while  manure  is  always 
present,  it  is  as  a  rule  in  such  small  amounts  that  it  cannot  be  measured 
chemically. 

The  experiments  lead  to  the  conclusions  given  below. 

Condnsions  :  —  The  moisture  in  the  cow  manure  examined  averaged 
nearly  83  per  cent.  Air  dry  marure  contains  about  6  per  cent  of  moisture  ; 
5  per  cent  of  the  remaining  solid  matter  is  soluble  in  milk.  This  would 
indicate  that  only  11  per  cent  of  dry  manure  dissolved  in  milk,  6  per  cent 
of  this  being  water.  Nearly  85  per  cent  of  fresh  cows'  manure  will  dissolve 
in  milk,  83  per  cent,  of  this  being  moisture.  Manure  in  whatever  condition 
is  less  soluble  in  milk  than  in  water.  Of  the  manure  present  in  bottled 
milk,  91  per  cent  will  be  visible  on  the  bottom,  leaving  9  per  cent  of  foreign 
matter  in  suspension. 

91 1  -  Methods  Adopted  in  the  Production  of ' '  Clotted  Cream  in  Devonshire  and  Corn- 
wall, England. — ■  Sadler,  W.,  in  the  Journal  of  Dairy  Science,  Vol.  I,  No.  4,  pp.  291-302. 
Baltimore  &  I^ondon,  November,  191 7. 

Enquiries  have  been  conducted  on  behalf  of  the  Board  of  Agiiculture 
as  to  the  methods  adopted  by  the  producers  of  "  clotted  cream  "  in  the  coun- 
ties of   Devonshire  and  Cornwall  in  England.     Experiments  have  subse- 
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quently  been  undertaken  at  the  IMidland  Agricultural  and  Dairy  College, 
Kingston,  Derby. 

The  results  of  these  experiments  so  far  tend  to  show  :  — 

i)  That  provided  a  suitable  system  be  adopted  and  reasonable  care 
be  taken  in  management  and  manipulation,  clotted  cream  having  the  typi- 
cal and  characteristic  properties  can  be  produced  in  any  district. 

2)  That,  while. a  rich  milk  is  preferable,  it  is  not  at  all  essential  for 
the  production  of  characteristic  clotted  cream  to  have  only  the  breeds  of 
cattle  favoured  b}'  the  prodtfcers  in  Devonshire  and  Cornwall. 

3)  That  the  flavour  and  keeping  properties  of  the  cream  are  problems 
pi  a  bacteriological  nature. 

4)  "  Scalding  "  for  20  to  30  minutes  with  a  final  temperature  of  187°  F 
proved  to  be  a  satisfactory  procedure. 

5)  One  pound  of  clotted  cream  was  produced  from  23  pounds  of 
milk. 

■       6)  The  average  percentage  of  butterfat  in  the  clotted  cream  was 
62  to  64  per  cent. 

7)  The  average  butterfat  content  of  the  scald  milk  was  0.75  per  cent. 

912  -  Studies  hi  Butter  Shrinkage.  —  Guthrie,  E.  S.  ,  hi  the  journal  of  Dairy  Science,  Vol.  1, 
No.  2,  pp.  136-138.  Baltimoie,  Julj',  1917. 

The  Dairy  Division  of  the  Cornell  University  has  completed  the  storage 
studies  of  100  tubs  of  butter.  This  butter  was  made  in  eight  different  churn- 
ings  from  sweet  pasteurised  cream.  The  body  M^as  good  and  the  moisture 
was  nicely  incorporated.  All  the  butter  was  overworked  somewhat,  which 
has  a  tendency  to  coniplete  the  incorporation  of  the  water.  The  tubs  were 
paraffined,  and  were  weighed  just  before  the  butter  was  packed  in  them.  The  ^ 
butter  was  weighed  on  November  20  after  being  in  cold  storage  for  134  days  ♦ 
at  0°  to  10°  F.  The  shrinkage  or  increase  in  weight  was  determined  for 
each  tub. 

Seventeen  packages  showed  an  increase  in  weight  ranging  from  0.5  ounce 
to  27.5  ounces.  Eighty  three  tubs  showed  shrinkage  which  varied  from  0.5 
ounce  to  15.5  ounces.  The  total  shrinkage  was  377.5  ounces.  The  total 
increase  of  weight  was  85  ounces.  The  net  shrinkage  was  292.5  ounces, or 
18.28  pounds,  which  is  0.1828  pound  for  tub  or  0.29  per  cent. 

913  -  The  Relation  of  Oidium  lactis  and  Penicillium  to  the  Keeping    Qualities 

of  Butter. — ■  Combs,  W.  B.  ami  Eckles,  C.  H.,in  tne  Journal  of  Dairy  Science,  Vol.  I, 
No.  4,  pp.    347-355.     Baltimore  and  I^ondon,   November,    1917. 

The  primar}^  object  of  the  experiments  reported  in  this  paper  was  to 
determine  the  relation  of  Oidium  lactis  Sind  a  mould  of  the  Penicillium  group 
to  the  keeping  qualities  of  butter,  especially  when  these  organisms  had 
developed  in  the  cream  before  churning.  Only  a  portion  of  the  data  taken 
during  the  experiments  is  given,  but  the  results  were  consistent  and 
conclusive. 

It  was  found  that  motilds  do  not  grow  readily  upon  butter,  but  their 
growth  is  influenced  by  the  amount  of  protein,  salt  and  moisture  the  butter 
contains  and  the  moisture  of  the  surrounding  atmosphere.  ^ 
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■  The  quality  of  cream  as  usualh^  judged  by  taste  is  influenced  to  a  marked 
degree  by  the  growth  of  OidiUm  lactis  and  P.  Chrysogenum  when  the 
cream  is  sweet,  but  no  objectionable  flavour  can  be  detected  in  the  cream 
as  a  result  of  mould  growth  when  the  cream  is  sour. 

The  growth  of  Oidium  lactis  or  Penicillium  upon  cream  exerts  a  de- 
cidedly detrimental  effect  upon  the  keeping  qualities  of  the  butter. 

Mould  spores  do  not  germinate  or  make  grov^i:h  in  butter.  The  growth 
of  mould  on  butter  is  the  result  of  a  contaminatign  from  the  outside. 

Pasteurisation  at  ordinary  temperatures  greatly  improves  the  keeping 
qualities  of  butter  made  from  cream  upon  which  moulds  have  made  growth, 
but  it  does  not  entirely  check  the  action  of  the  enzymes  which  they  produce. 
This  action  may  be  checked  entirely  by  heating  to  a  sufficiently  high  tem- 
perature but  this  point  is  beyond  the  limit  of  practicabilit}'  for  commercial 
use. 

The  abnormal  flavours  which  develop  in  butter  due  to  mould  growth 
on  the  cream,  are  caused  by  enzj^mes  which  are  secreted  by  the  mould  in 
the  cream. 

914  -  Varieties  of  Cheese:  Descriptions  and  Analyses.  —  doane,  c.  f.  andi^AwsoN, 

II.  W.,!!]  U.  S.  Dr.parbnioiit  oi  A:ricnUinc,  Bi'.dctin  No.  608,  pp.  80  +  Bibliography-  of  103 
I'liblicatiors.    Washingtoi'',  March  *i,  igi"^. 

This  bulletin  gives  descriptions  of  287  different  cheeses  and  analyses 
of  129  varieties  extracted  from  the  books  and  technical  periodicals  of  the 
producing  countries.  The  varieties  are  arranged  in  alphaVjetical  order. 
It  is  pointed  out  that  one  t5^pe  of  cheese  is  frequently  known  under  differ- 
ent names,  thus  making  classification  difficalt. 

915  -  Study  on  the  Normal  Production  of  Gas  in  Cheese :  Investigations  at  the  Agri- 
cultural Experiment  Station  of  Hoorn,  Netherlands.  — boekhout,  f.  w.  and  Vries, 

J.J.  Ottde,  in  Verslagen  van  Landbouwkundige  Onderzoekingen  de  Rykslandbouwproef- 
siaiions    No.  XXI,  pp.  14-28  -f  i  Plate.     The  Hague,  1917. 

The  authors  undertook  an  investigation  into  the  gas-producing  organ- 
[isms  of  cheese.  As  culture  medium  they  «emplo5''ed  that  used  by  voN 
Fjreudenr£ich  and  Jensen  for  the  study  of  propionic  fermentation  in  Em- 
menthal  cheese.  The  constituents  of  this  medium,  which  contain^  peptone 
and  calcium  lactate,  are  very  similar  to  the 'nutritive  matter  of  cheese 
which  ma  J'  be  attacked  by  the  organisms. 

Samples  of  4  to  5  weeks  old  Gouda  and  Edam  cheese  with  many  holes, 

ere  crushed  with  a  physiological  salt  solution  and  pat  with  von  Freuden- 

.Eich's  nutriti^'c  liquid  into  glass  tubes,  which  were  evacuated,   sealed, 

.nd  kept  at  21°  C.     The  tubes  were  opened  and  the  contents  used  as 

.noculation  mateiial  wherewith  to  repeat  the  operation.     The  final  product 

c'as  grown  on  gelatine. 

•  1)  Characteristics  of  the  bacterium.  —  The  authors  succeeded 
ieveral  times  in  isolating  the  bacterium  responsible  for  the  production  of 
as  in  cheese.  It.  is  rod-shaped,  1.75  to  3  (x  long  and  1.2  (jt.  broad.  Milk 
s  not  a  good  culture  medium.  As  a  source  of  nitrogen  the  bacterium 
equiies  peptone,  and  calcium  lactate  as  a  source  of  carbon.  The  gas  pro- 
uced  is  a  mixture  of  carb^juic  a:;id,  hydrogen  and  nitrogen.     Cultures 
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of  this  bacterium  have  very  great  vitality  and  contain  living  bacteria  after 
10  months.  The  optimum  temperature  is  about  210  C.  ;  a  lower  tempe- 
rature, 10  to  12°  C,  greath^  reduces  development,  and  that  of  550  C  is  fatal. 

2)  Influence  of  salt  and  lactic  acid.  —  The  influence  on  the  bac- 
terium of  varying  quantities  of  salt  and  lactic  acid  added  to  the  peptone  and 
calcium  lactate  solution  was  then  studied.  The  experiment  was  continued 
with  the  sealed  tubes  to  which  were  added  increasing  quantities  of  salt 
and  lactic  acid.  Including  the  salt  already  contained  in  the  natritive  so- 
lution, the  maximum  quantity  tolerated  is  4.5  %  ;  the  maxinmm  con- 
centration of  lactic  acid  is  0.3  %.  When  the  lactic  acid  concentration  is 
only  0.1  %  a  salt  concentration  of  4.5  %  allows  fermentation  at  th^  end 
of  21  days,  and  a  concentration  of  5.5  %  at  the  end  of  1  month. 

3)  Reducing  propertied.  —  The  presence  of  hydrogen  in  the  gas 
produced  shows  reducing  propeities.  In  the  culture  medium  containing 
0.03  to  0.05  %  of  nitrates  there  is  reduction  and  transfoimafion  of  the 
nitrates  into  nitrites,  the  final  reduction  of  the  latter  being  rather  slpw. 
If,  however,  the  culture  medium  contains  only  nitrites  they  are  complete- 
ly reduced.  (The  same  reduction  phenomenon  occurs  with  sodium 
nitrites  and  potassium  chloride).  Fermentation  occurs  only  when  the 
nitrates  have  been  reduced,  and  this  influence  on  the  bacteiium  is  the  same 
in  cheese  as  in  cultare  media.  Edam  cheeses  made  with  pasteurised  milk 
were  inoculated  with  the  bacterium  and  0.05  %  of  potassium  nitrate  ; 
cheeses  without  nitrates  were  used  as  controls.  In  some  of  the  cheeses 
there  was  no  fermentawon  even  after  10  01  20  days  and  the  nitrates  were 
still  present.  In  those  in  which  fermentation  had  taken  place  the  nitrates 
had  disappeared.  Fermentation  occurred  in  all  the  control  cheeses  (with- 
out nitrates),  • 

As  a  rule,  as  soon  as  the  bacterium  has  no  more  free  nitrogen  at  its  dis-*" 
posal  it  attacks  the  calcium  lactate  (formed  in  the  cheese  by  the  lactic  fer- 
mentation). Carbonic  acid  ?nd  hydrogen  are  thus  formed,  causing  cracks 
and  holes  in  the  cheese.  Tlfe  composition  of  the  gases  in  the  cheese  is 
similar  to  that  of  the  gases  given  oft  in  the  culture  medium. 

The  aujhors  were  unable  so  isolate  butyric  ferments  in  th^  cheeses  by 
this  method  and  concluded  that  these  ferments  take  no  part  in  normal  gas 
production  and  the  formation  of  cracks. 

916  -  The  Growth  of  Green  Mould  {Penic/I/ium  g/aucum)ioT  the  Manufacture, 

of   Blue  Cheeses.  —  ChaVasteloN,   K.,  in  Comptcs  rendus  des  Seances  de  l' Academic 
d'A^riculture  de  France,  Vol.  IV,  No.  18,  pp.  56/1-566.  Paris,  May  22,  1916. 

The  author  (Professor  of  general  and  agricultural  Chemistry  in  the 
Faculty  of  Science  at  Clermont-Ferrand)  describes  a  simple  and  practical 
method  of  growing  PeniciUium  Qlaticum. 

Bread  is  cut  into  slices  i  to  1.5  cm.  thijk,  and  sOaked  foi  about  10 
minutes  in  a  solution  containing  35  to  37  gm.  of  tartaric  acid  per  litre. 
The  slices  are  then  laid  flat  on  frames  made  of  reeds,  about  5  to  6  mm. 
thick  with  a  distance  of  1  to  2  cm.  between  each,  or,  if  need  be,  on  straw 
mats  ;  both  must  be  previously  scalded.  The  slices  are  sprinkled  on  both 
sides  with  green  mould  spores  and  the  frames,  which  ma}^  be  placed  one 
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on  the  other,  left  in  a  damp  place  in  which  the  air  is  alwa^'s  near  its  satur- 
ation point  or,  if  speed  is  necessary',  at  a  constant  temperature  of  about 
25«C. 

If  the  damp  condition  io  maintained  fine  cultures  are  obtained  at  the 
end  of  i6  days  for  temperatures  of  14  to  180,  and  at  the  end  of  31  days  if 
the  temperature  is  about  8*^.  The  production  is  maximum  if  the  slices 
are  turned  over  on  the  frames  or  mats  once  or  twice  during  the  period  of 
culture  so  thab  all  the  parts  are  regularly  aired. 

To  maintain  the  desired  degree  of  moisture,  in  a  simple  installation, 
coarse  sacl^ng  or  matting,  the  ends  of  which  are  constantly  in  water,  may 
be  hung  in  the  room.  , 

The  cultures  are  collected  when  the  slices,  which  have  become  very 
thin,  are  uniformly  green  on  both  sides  ;  this  does  not  always  occur. 
They  are  then  dried  in  the  air  before  being  pulverised  or  passed  throu^ 
a  mill.  The  fine  powder,  which  only  contains  a  ver}^  small  proportion  of 
the  original  bread,  and,  in  the  multitude  of  its  spores,  represents  a  very 
concentrated  and  almo??l   pure  oulturc,  is  J^ept  in  boxes. 

If  the  operation  is  well  carried  out  20  lbs.  of  bread  will  suffic;.  to 
sprinkle  many  thousand  y.'ounds  cf  cheese. 

917  -  Researches  on  the  Physical  and  Chemical  Constants  of  the  Oily  Matter  of  the 

Egg  (**  Eierol").  —  Schaffer,  F.  and  Meyer,  1,.  (Labjratorium  des  Schweizers  Gesiind- 
heitsamtes),  in  MiUcilungen  aus  dem  Gebictc  dcr  Lcbc-Hsmiiteluntersuchung  und  Hygiene, 
Vol.  IX,  Part  2  and  3,  pp.   135-136  +    i  Table.  Berne,  1918. 

There  is  little  available  data  regarding  the  physical  and  chemical  con- 
stants of  the  oily  matter  of  the  egg,  i.  e.,  the  oils  extracted  from  the  yellow 
of  the  fowl's  egg  by  means  of  solvents.  Recent  determinations  carried  out 
by  Iv.  Meyer  in  the  laboratory  of  the  "  Service  Suisse  de  I'hygiene  publi- 
que  "  were  made  with  fresh  eggs  and  eggs  that  •  had  been  stored  a  long 
time,  using  chloroform  and  petroleum  ether  as  solvents.  The  results 
are  summarised  in  table  form,  from  which  it  appears  that  :  — 

i)  The  nature  of  the  solvent  has  a  marked  influence  on  the  value  of 
these  constants,  as  was  observed  by  Jean  {Ann.  Chim.  analyt.,  53,  1903)  ; 
while  petroleum  ether  only  extracts  the  oily  matter,  chloroform  extracts. 
the  cholesterin  and  a  part  of  .the  lecithins  as  well. 

•    2)  The  differences  found  for  the  refractive  and  iodine  indexes  var}^, 
even  for  products  that  have  been  stored  a  long  time,  between  the  limits 
stated  in  publications  on  the  subject.     The  results  obtained  for  the  iodine 
value,  to  which  Laves  gives  the  value  64  as  tile  minimum,  show  a  consider- , 
able  variation,  however,  being  74  to  75  on  an  average. 

3)  The  phosphorus  pentoxide  content  of  the  lecithins  diminishes 
gradually  during  storage,  being  1.27  %  for  the  fresh  egg  and  0.8  %  after 
storage  for  2  years. 

918  -  The  Relative  Influence  of  Microorganisms  and  Plant  Enzymes  on  tlie  Fermenta- 
tion of  Maize  Silage.  —  IyAMB,  a.  R.  (lowa  Agricultural  Experiment  Station),  i3i 
Jouynizl  of  Agricultural  Research,  Vol.  VIII,  No.  lo,  pp.  361-380,  9  Tables,  -f-  13  Dia- 
grams -{-  Bibliography  of  27  Publications.  Washington,  D.  C,  March  6,  1917. 

The  question  of  the  respective  causal  relationship  of  micro-organisms 
and  plant  cell  enzymes  to  the  fermentation  of  maize  silage  has  long  been  in 
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controversy.  It  is  difficult  to  differentiate  between  the  acti\aties  of  these 
two  kinds  of  agents.  Work  with  antiseptics  both  by  eat  her  investigators 
and  by  the  writer  is  not  conchisive.  'Experimental  silage,  other  than  an- 
tiseptic silage,  has  been  made,  with  results  of  soine  value  ;  but  the  most 
conclusive  evidence  was  obtained  by  the  determination  of  the  rate  of  change 
in  various  phenomena  of  the  fermentation  under  normal  conditions.  Curves 
plotted  from  these  data  show  that  bacteria  are  main!}'  responsible  for 
acid  production  and  the  concomitant  disappearance  of  sugars.  Alcohol 
is  formed  first  by  plant  enzymes  and  later  by  yeasts.  Protein  is  hydrolysed 
first  by  enzymes  and  later  by  micro-organisms.  Carbon  dioxide  evolution 
seems  to  be  very  largely  due  to  respiratory  or  enzymic  activities,  but  3^easts 
probably  have  a  share  in  its  production  after  the  first  da3^  or  two.  Micro- 
organisms are  probably  largely  responsible  for  the  heating  of  the  silage. 
Both  kinds  of  factors  are  always  present  during  silage  fermentation  and  the 
process  is  due  to  the  activities  of  both  in  the  absence  of  air. 

919  -  Changes  in  Composition  of  Sweet  Potatoes  left  in  the  Ground  when  Mature. 

—  See  No.  851  of  this  Rcvuu'.     , 

920  -  The  Influence  of  Salt  on  the  Changes  Taking  Place  in  Storage  Butter.  —  Wash- 
burn, R.  M.  and  Dahlberg,  A.  C.,in  the  Journal  of  Dairy  Science.  Vol.  I, No.  2, pp.  114- 
126.  Baltimore,  July,  1917- 

It  is  generally  believed,*  and  most  experimental  evidence  supports  this 
belief,  that  salt  improves  the  keeping  quality  of  butter.  It  has  been 
observed,  on  the  other  hand,  that  unsalted  butter  in  commercial  cold 
storage  keeps  as  well  as  or  better  than  salted  butter. 

The  experiment  reported  in  this  paper  deals  with  this  point  and 
considers  onh^  salted  versus  unsalted  butter.  The  butter  was  first  held  for 
the  usual  cold  storage  period  in  a  commercial  cold  storage  butter  room  and- 
was  then  held  for  a  short  time  at  the  usual  ice  box  temperature.  This 
latter  treatment  is  comparable  to  that  which  commercially  stored  butter . 
would  receive  before  being  consumed.  At  each  scoring  the  usual  bacte- 
riological and  chemical  analy.ses  were  made  so  that  probable  causes  of  a 
possible  difference  would  not  be  overlooked.  . 

Making,  Storing,  and  Scoring  the  Butter.  —  The  cream  used  was  sweet, 
clean  cream  of  good  flavour.  It  was  ripened  without  pasteurisation  on  the 
addition  of  a  starter  to  an  average  acidity  of  0.58  per  cent  lactic  acid. 
It  churned  in  20  to  30  minutes  ;  the  churning  was  stopped  at  the  wheat  ker- 
nel stage  ;  the  butter  was  washed  twice,  salted  or  not,  and  worked  from  23 
to  27  revolutions  in  a  Victor  double  roller  churn.  Half  the  butter  of  each 
churning  was  salted  and  worked  and  the  other  half  worked  unsalted  so  that 
each  sample  of  unsalted  butter  had  an  exact  duplicate  in  the  salted 
butter.  It  was  then  packed  into  5  pound  paraffined  wooden  butter  drums 
lined  with  j)archment  paper.  Enough  of  these  containers  were  packed  so 
that  one  from  each  lot  could  be  taken  out  at  every  scoring.  Initial  data 
as  to  score,  chemical  and  bacteriological  anal3^sis  M-ere  obtained.  The 
butter  was  stored  in  a  commercial  butter  storage  room  in  St.  Paul,  at  a 
temperature  of  —15°  F.  After  284  days  in  cold  storage  it  was  held  for 
twenty  days  in  a  butter-cutting  room  at  580  to  600  F. 

[918-920]  ■^_\ 
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The  following  points  were  studied: — Influence  of  salt  on  score; 
influence  of  saU  on  bacterial  activity ;  influence  of  salt  on  acidity ; 
influence  of  salt  on  moisture,  protein  content ;  relation  of  score,  acidity  and 
bacteria  in  salted  and  unsalted  butter.  '  The  following  facts  '  were 
brought   out : — 

Salt,  exclusive  of  its  antiseptic  propert}^  hastened  the  deterioration 
of    the    butter. 

When  stored  at  —15"^  F.  unsalted  butter  kept  as  well  as  salted  butter. 

The  bacteria  in  the  unsalted  butter  decreased  more  rapidly  at  — 150F, 
than  they  did  in  the  salted  butter  and  increased  more  rapidl}'    at  58°  F. 

Th^acidityof  the  unsalted  and  the  salted  butter  increased  uniformly 
at  —15^  F,  but  at  580F  the  increase  was  greater  in  the  unsalted  butter. 

Moisture  was  lost  from  the  salted  butter,  but  not  from  the  unsalted 
kept  at  —150  F. 

Little  if  any  relationship  existed  between  the  bacteria,  the  acidity, 
and  the  score  in  this  butter. 
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DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 

GENERAL  92 1  "  "  Fiicha  "  of  the  Cotton  Plant,  in  the  Department  of  Boyaea,  Republic  of  Coloni' 

bia.  —  Pestico,  J.  F.,in  the  Rnnsui  Agricoia,  Year  IV,  No.  2,  pp.  113-116  -f-  i  Fig.     Bo- 
gota, 1918. 

Towards  the  middle  of  1917  in  the  comarca  of  IMiraflores,  an  eastern  >!; 
province  of  the  department  of  Boyaea,  the  cotton  plantations  were  attacked  ' 
by  a  disease  commonl}'  known  as  *"  fucha  ",  which,  by  stopping  growth, 
destroys  the  greater  part  of  the  produce. 

The  disease  is  characterised  by  numerous  small  swellings  on  the  leaves ,' 
and  young  branches  and  also,  more  rarely,  on  the  flowers.  It  usually  be- 
comes visible  after  prolonged  rain  and  the  diseased  plant  fades  and  dies 
one  or  two  weeks  later.  Occasionally  the  plant  survives  but  gives  no  crop. 
.  Growers  in  the  comarca  of  Miraflores  consider  cotton  as  an  almost  wild 
plant  requiring  no  attention.  Without  an}^  previous  preparation  of  the 
soil  they  sow  and  await  the  harvest.  ' 

According  to  the  author  it  is  the  lack  of  cultural  methods  which  causes* 
the  appearance  of  the  disease  in  question,  which  can  only  be  overcome  by" 
radically  reforming  the  present  methods  and  replacing  the  variety  of  cot- 
ton now  grown  by  others  from  strong  and  healthy  plantations. 

The  lack  of  weeding  allows  a  multitude  of  bushes  to  grow  up  round  the 
cotton  plants.  These  receive  the  abundant  rain  and  the  sun,  and  cause 
the  formation  of  a  hot,  danip  atmosphere,  favourable  to  the  development 
of  swellings.  On  the  other  hand,  cotton  under  such  conditions  is  weak  and 
incapable  of  assimilating -the  elements  supplied  by  the  soil.  Chlorcsi-s  of^ 
the  young  branches  increases  and  growth  in  general  is  weak.  'J^ 

To  avoid  the  decadence  of  cotton-growing  in  the  above-mentioned 
district  there  is  a  crying  need  for  deep  and  repeated  ploughing  several 
weeks  before  sowing,  for  a  careful  selection  of  seed,  continuous  weeding, 
etc.  It  is  also  necessary  to  regulate  the  date  of  sowing  so  that  the  wet 
season  will  coincide  with  the  growth  of  the  plants  and  the  dry  season  with  ^ 
the  ripening  of  the  bolls. 

922  -  The  Mottling  of  Citrus  Leaves  in  Relation  to  their  Composition.  —  ^c  No.  743     'k. 

of  the  Review  for  July,   1918. 

923  -  "  Moistad  Grenader",  a  Norwegian  Variety  of  Oat  Resistant  to  Lodging.  — 

S-e  No.  855  of  this  A'ti'/Vw.  •  .  _ 
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924  -  "C!iass2las"  x  "  BBrlandieri  41  B  "  Vina  Resistant  to  Brambic-leaf  Dis;ase.  general 

■ —  St  Xo.  S73  oi  this  RiviL'u.'. 

DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

925  -  Bacteria  and  Fungi  Recorded  as  Parasitic  on  Cultivated  Plants  in  the  Province 
of  Turin  and  Adjacent  Regions  in  1916  (i),  — Yoglixo,  p.,  in  the  Annaii  dcUa  r.  Ac- 

■cadcmia  d'Agricultuni    di  Torino,   Vol.  1,X   (1917),  pp.   205-229.     Turin,   1918. 

In  this  phytopathologiftal  review  no  bacteria  and  fungi  are  recorded  as 
being  the  most  harmful  to  cultivated  plants  in  the  province  of  Turin  and  the 
adjacent  regions  during  1916.     The  most  important  are  given  below. 

i)  A  bacteriosis  of  the  dwarf  bean  observed  in  market  gardens  at 
S.  Bernardino  (Trana) ;  on  many  of  the  plants  with  pods  nearly  2  in.  long, 
the  terminal  leaves  and  consequently  all  the  young  buds,  withered  in  a  few- 
days,  while  the  leaves,  that  were  well  developed  turned  yellow  or  mottled 
red;  ili  the  tissues  of  botb  buds  and* leaves  there  were  colonies  of  bacteria 
identical  with  thos©  observed  previously  ir  market  gardens  at  Trana  ;  it 
is  recommended  that  infected  plants  should  be  at  once  burnt. 

2)  Peach  bacteriosis,  observed  in  the  orchards  at  Vezza  d'Alba  near 
Canale  and  characterized  by  yellowing  of  the  leave?,  drying-up  of  the  bran- 
ches and  the  death  of  the  plant  ;  according  to  the  author  these  phenomena 
are  due  to  the  formation  of  woody  tumours  of  various  sizes  on  the  root 
system;    a  bacterium  corresponding  to  Bacterium    fuynefaciens  has  been 

I  isolated  from  the  tubers ;  this  disease,  which  the  author  thinks  is  identical 

iwith  "crown  gall",  appears  to  be  spreading  alarmingh^ 

In   order   to  help  in  the  defence  against  vine  mildew  the  Ph^-topa- 

Ithological  Observatory  of  Turin  founded,  in  1916,  a  service  of  "  preventive 
detection  "  b}^  means  of  a  number  of  observatory  Stations.  Although 
1916  was,  on  the  whole,  unfavourable  for  the  disease,  the  fir.st  5^ear's 
results  of  this  Service  are  very  satisfactory  and  show  its  absolute  necessity 
as  regards  the  indication  of  the  exact  period  when  the  first  treatments  must 

|be  carried  out  against  the  p'arasite. 

J26  -  Uredinales  of  the  Andes.    South  America.  —  Arthur,  j.  c,  in  The  Botanical 

Gazette,  Vol.  I^XV,  No.  5,  pp.  460-474.     Chicago,  May,  1918. 

This  paper  enumerates  25  species  all,  with   the    exception    of  four, 

|collected  by  Dr.   and   Mrs.    Rose  on  a   journey   taken   in  1914  through 

the  west  of  South  America,  particularly  Peril  and  Chile.     The  list  includes 

some  species  new  to  science,  and  some  rare  ones.     Special  mention  should 

|be  made  of  : — 

.     i)  Colcospormm  Senecionis  (Pers.)  Fries,  collected  on  various  species  of 

\Senecio  in  different  parts  of  Chile  and  La  Paz,  Bolivia.     It^  is   remarkable 

that  this  rust,  which  is  very  common  in  Europe,  is  also  abundant  in  Chile 

md,  apparently,  also  in  Argentina,    whereas  it  is  practically  unknown  in 


(i)  See  R.,  July,  1917,  Xo.  680.  (Ed.)  .  ■     • 
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North  America.  The  aecidia  occur  on  the  leaves  of  pine.  The  fungus  was 
collected  at  Provider  ce,  Rhode  Island,  in  1883  on  Senecio  vulgaris,  but 
seems  to  have  disapj^eared  rapidl}'  and  was  not  reported  again  from  any 
station  in  North  America.  No  telia  were  found  in  any  of  the  material 
examined.  This  shows  that  the  aecidia  on  pine  are  rare  or  absent  in  that 
district,  and  that  the  rust  is  chiefly  or  wholly  reproduced  by  viredospores. 

2)  Puccinia  Malvacearum  Mont.,  on  Malva  sylvestris  and  Malvas- 
trum  capitatum,  in  different  parts  of  Chile.  It  is  one  of  the  commonest 
and  best  known  rusts  which,  from  its  native  country,  the  Andes,  has  spread 
to  all  parts  of  the  world  where  Malvaceae  grow. 

'3)  P.  Nicotianae  n.  sp.  on  Nicotiana  tomentosa  at  Santa  Clara,  Peru. 

4)  Uredo  Erythroxylonis  Graz.,  on  Erythroxylon  Coca,  at  La  Paz  ;  it 
is  a  common  rust  wherever  this  plant  grows. 

927  -  Nezara  viridula  and  Kernel  Spotof  Pecan.  — Turner,  w.  p., in  Saewce,  New 

series,  VoL  XLVII,  No.  1220,  pp.  490-491.     Lancaster,  Pa.,  May  17,  1918. 

In  1 91 4  Rand  described  Coniothyrium  caryogenum  as  a  cause  of  .the  in- 
fectious disease  known  as  kernel  spot  of  pecan  {Carva  oUvaeformis).  It 
attacks  the  seed,  causing  the  formation  of  irregular  dark  brown  or  black 
spots,  which  are  usually  rather  sunken.  The  discolouration  sometimes 
extends  to  the  interior  of  the  kernel,  which  becomes  bitter. 

The  disease  seems  to  exist  wherever  pecan  is  grown,  although,  as  a  rule 
only  a  few  of  the  kernels  are  attacked.  Occasionally,  however,  as  in  1916, 
it  becomes  of  considerable  economic  importance,  causing  the  loss  of  thou- 
sands of  dollars  to  the  growers. 

Nezara  viridula  L,.  (i),  commonly  known  as  the  green  soldier  bug,  is 
found  throughout  middle  and  southern  Georgia,  where  it  occurs  everj^  year, 
occasionally,  as  in  191 6,  becoming  very  abundant.  This  insect  appears  to 
attack  cow  peas  in  preference  to  all  wild  or  cultivated  plants.  In  autumn, 
when  the  cow  pea  begins  to  dry  up,  the  bugs  leave  them  for  any  other  plants 
or  trees  near.  .1 

Pecan  growers  commonly  sow  cow  peas  in  the  plantation  in  early  sum- 
mer to  use  it  later  as  green  manure.  When,  in  September  or  earh^  October, 
the  plant  begins  to  dry  up  the  insects  pass  from  it  to  the  pecans. 

In  1916  a  serioiis  invasion  of 'A^  viridula  was  reported,  coinciding  with 
a  severe  outbreak  of  kernel  spot.  Although  it  is  possible  that  it  was  a 
mere  coincidence,  many  growers  observed  that  the  disease  only  appeared 
to  be  serious  in  the  plantations  where  cow  pea  had  been  grown.  Moreover, 
in  at  least  one  case,  the  insects  were  observed  feeding  on  the  pecan  nuts. 

Preliminary  experiments  were,  therefore,  made,  in  which  specimens  of 
N.  viridula  taken  from  cow  pea  were  placed  on  green  pecan  nuts,  on  which 
they  fed,  living  on  them  for  a  month  in  three  cases.  An  examination  of 
the  ripe  nuts  ^owed  all  those  in  the  cages  used  during  the  exjjeriment  to 
be  seriously  attacked  b}"  kernel  spot,  as  many  as  five  distinct  spots  being 
found  on  one  kernel.  Of  several  hundrgd  nuts  from  the  same  tree  not  con- 
fined in  cages  only  two  or  three  had  spots. 


I 


(i)  See  R.  March,  1917,  No.  298.  (Ed.) 
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It  has  not  yet  been  possible  to  determine  whether  Coniothyrium  caryo- 
genum  is  present  in  the  spotted  areas.  In  any  case  the  data  obtained  point 
strongly  to  the  fact  that  A/',  viridula  is  an  important  factor  in  producing  or 
spreading  the  disease.  This  is  of  special  interest  because  it  is  another  of 
those  observations,  more  and  more  frequent  of  recent  years,  cf  the  economic 
importance  of  a  large  group  of  insects  (several  families  of  the  Heteroptera, 
and,  among  the  Homoptera,  those  of  the  Cicadellidae  and  Aphididae)  as 
specific  agents  in  various  plant  diseases,  and  as  carriers  and  intermediaries 
in  other  diseases  of  bacterial  or  fungoid  origin. 

928  -  Selected  liidian  Wheats  Resistant  to  Rust  and  Lodging.  —  See  No.  854  of  this 

Review. 

929  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —  See  No.  899  of  this  Review* 

930  -  Diseases  and  Pests  of  the  Sweet  Potato  in  the  Philippines.  —  See  No.  864  of  this 

Review. 

931  -  Experiments  on  the  Action  of  Polysulphide  Against  Oidium  of  the  Vine.  — 

C.4.PUS,  J.,  iu  Revue  de  Viiiculture,  Vol.  XIvVIII,  No.  1251,  pp.  393-394.   Paris,  1918. 

In  1917  the  author  made  several  experiments  on  the  treatment  of 
oidium  with  alkaline  polysulphide,  known  commercially  as  "  liver  of  sul- 
phur ",  applied  in  quantities  of  500  gm.  per  hectolitre  of  water  with  500  gm. 
of  soft  soap.  Oiidium  attacks  were  not  serious  in  Gironde  in  1917,  and  in 
only  two  of  the  six  vineyards  in  which  the  experiments  were  made  was  it 
possible  to  obtain  clear  and  interesting  results. 

At  the  Chateau  of  Issan,  at  Cantenac  in  Medoc,  the  first  application  of 

[polysulphide  was  made  on  June  30.     The  adjacent  rows  of  both  sides  were 

treated  with  sulphur  on  the  same  day.     The  second  application  was  on 

iJuly  21.     The  adjacent  rows  were  treated  twice  more  with  sulphur.     The 

two  polysulphide  applications  gave  a  protection  as   efficient  as  that  of  the 

three  sulphur  ones. 

At  Saint-Bmilion,  at  lyamarzelle  Chateau,  two  polysulphide  treatments 
;ave  the  same  results  as  two  sulphur  treatments.  This  vineyard  was  in- 
fested with  Polychrosis  botrana  which  did  much  damage  there  in  1917. 
[Polysulphide  was  applied  for  the  second  time  during  the  first  fortnight  of 
fuly,  at  the  time  of  the  flight  of  the  moths.  On  the  clusters  treated  with 
jolysulphide  there  were  only  half  as  many  larvae  as  on  those  sprayed  with 
sulphur. 

In  another  experiment  carried  out  at  Saint-Sornin  (Charente-Infe- 
tieure)  lime-sulphur  spray  mixed  with  Bordeaux  mixture  was  tried  instead 
)f  polysulphide  against  oidium  and  mildew.  The  first  results  were  satis- 
factory and  the  author  intends,  continuing  the  experiment  in  1918. 

From  a  theoretical  point  of  view  alkaline  polysulphide  controls  oidium. 
from  a  practical  point  of  view,  however,  sulphur  will  always  be  preferred 
Jecause: —  i)  sulphur  is  always  ready  for  use,  whereas  polysulphide  must  be 
iissolved ;  2)  sulphur  is  a  fine  powder  and  scatters  more  easily,  penetrating 
)etter  to  the  organ  to  be  protected,  i.  e.,  thfe  fruit,  than  a  liquid,  especially 
[n  summer  when  the  clusters  are  hidden  by  the  leaves  ;  3)  polysulphide  may 
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injure  tlie  spraying  machines,  which  are  usuall}^  of  copper,  ana  must  be 
carefully  washed  with  fresh  water  after  use. 

Should  the  vine-grower  have  only  an  insufficient  amount  of  sulphur 
he  ma}^  use  polysulphide  only  for  the  first  treatments,  to  made  before 
flowering.  During  this  period  it  would  have  the  following  advantages  : — 
i)  as  the  young  bunches  are  not  yet  hidden  by  the  leaves  the  liquid  reaches' 
them  more  easily  ;  2)  at  this  time  of  year  the  temperature  is  not  always  suf- 
ficiently high  to  make  the  sulphur  active  ;  3)  as  attacks  of  oidium  have  not 
yet  begun  the  treatment  is  preventative ;  the  sulphur  being  a  powder,  does 
not  remain  long  on  the  leaves  and  is'active  only  for  a  short  time  ;  4)  poly- 
sulphide may  be  applied  at  the  same  time  as  sulphur.  More  complete  ex- 
periments will  show  whether,  under  these  conditions,  copper  mixture  is 
equally  efficacious  against  mildew.  ' 

WEHDS  AND  PARASITIC  FLOWERING  PLANTS. 
932-  Mexican  Marigold  {Tagetes  m/nuta),  a  Weed  in  Rhodesia.  —  Eyles,  f.,  in 

The  Rhodesia  As^riculturtu  Journal.,  Vol.  XV,  No.   2,  pp.  153-154  +  2  Plates.     Salisburj-, 
Rhodesia,  April,  191 8. 

In  recent  years  Rhodesia  has  been  invaded  by  a  troublesome  weed, 
Tagetes  miniita  L-  (Compositae) .  It  is  generally  known  as  Mexican  Marigcfld, 
but  is  locally  called  Mexican  Poppy,  and,  in  Australia,  Stinking  Roger. 
It  is  a  native  of  South  America  and  believed  to  have  been  introduced  into 
South  Africa  during  the  Boer  War. 

At  the  present  time  it  is  spreading  with  great  rapidity  in  Rhodesia, 
both  in  waste  and  cultivated  land  and  shows  a  marked  preference  for  ant 
hills.  Its  root  system  is  shallow  and  not  very  extensive,  and  it  should 
be  possible  to  destroy  the  plant  or  prevent  its  spreading.  It  succumbs  to, 
the  usual  methods  of  cultivation,  but  if  its  spread  is  to  be  checked  it  must~ 
be  uprooted  and  killed  while  j^oung,  i  e.,  before  flowering,  so  that  seed  may 
not  be  formed. 

The  author  has  recently  heard  some  farmers  call  this  plant  "  Khaki 
Weed  ",  which  is  an  entirely  different  plant,  Alternanthera  echinata  (fam. 
Amarantaceae),  known  in  Rhodesia  long  before  the  Mexican  Marigold  first 
appeared.  The  confusion  is  probably  caused  by  the  fact  that  the  Dutch 
call  the  Compositae  "  Elhakibos  ". 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 

GENERAL  933  -Aleyrodtdae  Injurious  to  Various  Plants  in  Different  Countries  (i).  —  Qtjain- 

TANCE,  A.  ly.  aud  Baker,  A.  C,  in  Proceedings  of  the  U.  S.   National  Museum,  Vol.  1,1, 
No.  2156,  pp.  335-445  +  10  Figs.  +  46  Plates.     Washington,  1917. 

This  paper  is  a  continuation  of  the  author's  work  on  the  classification 
of  the  Aleyrodidae  based  on  material  in  the  collections  of  the  United  States 
National  Museum  and  the  Bureau  of  Entomology,  Washington. 


(i)  S;e  K.  Nov.,  1916,  No.  1241  (Ed.). 
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The  following  insects  are  described  morphologically  : — 
i)  Aleurocanthus  bambusae  (Peal),  abundant  on  various  species  of  Bambusa  near  Cal- 
cutta. Generally  only  a  few  leaves  of  a  group  of  plants  are  attacked  by  the  insect,  but 
nevertheless  it  has  been  found  in  verj'  large  numbers  in  some  bamboo  clumps  ;  in  such  cases 
it  is  a  rather  serious  pest  and  often  kills  most  of  the  leaves.  The  insect  is  controlled  by  a 
parasite,  probably  a  chalcidid.  When  the  insect  is  removed  from  the  leaf  the  part  beneath  it 
is  found  to  be  yellow  and  discoloured. 

2)  ^.  &«wfts««e  (Maskell),  living  on    Banksia   infegfifolia  and    Callistemon  linearis,  in 
Australia ;  * 

3)  A.  calophylli  (Kotinsky),  on   Calophyllum  neophylluni,  at  lycvuka,  (Fiji); 

4)  A.  citricolus  (Newstead),  on  Citrus  sp.,  at  Dares  Salaam,  German  West  Africa  ; 

5)  A.  citriperdus  Quaintance  and  Baker,  on  orange  and  an  unknown  tree  in  Java, 
Ceylon  and  India  ;  apparently  an  abundant  species ; 

6)  A.  dissimilis  n.  sp.,  on  unknown  vine,  at  Mirdon,  I,ower  Burma; 

7)  A.  hirsutus  (Maskell),  on  Acacia  longifolia,  in  Australia; 

8)  A.  longispinus  n.  sp.,  on  Bambusa,  at  Calcutta  and  Mouilmein,  Burma  ; 

9)  A.  mangiferae  n.  sp.,  on  mango,  at  Bombay,  Saharanpur  and  Dehra  Dun,  India  ; 

10)  A.  nubilans  (Buckton),  on  leaves  of  Piper  Betle,  at  Backergimge,  India,  where  it 
did  considerable  damage ; 

11)  A.  piperis  (Maskell),  on  Piper  nigrum  (?),  in  Ceylon; 

12)  A.  serratus  n.  sp.,  on  an  tmknown  tree  in  the  Botanical  Gardens  of  Buitenzorg,. 
Java  ; 

13)  A.  spiniferus  (Quaintance),  on  Citrus  sp.  and  rose,  at  Garclt,  Java; 

14)  A.  spinosus  (Kuwana),  on  unknown  host  ;  foimd  by  Kuwana  among  Coccidae 
from  Formosa; 

15)  A.   T-signatus  (Maskell),  on  Acacia  longifolia  near  Sydney,  Australia; 

16)  A.  woglumi  Ashby,  a  very  common  species  in  the  east,  recently  introduced  into 
the  West  Indies  and  Bahama  Islands  ; 

17)  A.  voeltzkowi  (Newstead),  on  un-named  plant,  the  leaves  of  which  were  almost  en- 
tirely covered  with  the  black  puparia,  larvae  and  eggs  of  the  insect,  at  Sainte- Marie,  Mada- 
gascar ; 

18)  Aleurocybotus  graminicolus  (Quaintance)  ; 

19)  A.  setiferus  n.  sp.,  on  Imperata,  at  Java,  and  on  grass,  at  Peradenij-a,  Ceylon  ; 

20)  'Aleurolobus  barodensis  (Maskell),  on  Saccharum  officinale,  at  Baroda,  India ;  re- 
I  ported  as  injurious ;  • 

21)  A.  flavus  n.  sp.,  on  unknown  tree  in  the  Royal  Botanic  Gardens,  Ceylon  and  on 
Loranthus,  at  Peradeniya  ; 

22)  A.  marlatii  (Quaintance),  on  orange,  at  Hokato  and ^Kumomoto,  Japan; 

23)  A.  olivinus  (Silvestri),  on  olive  in  central  and  southern  Italy; 

24)  A.  philippinensisn.  sp.,on  unknown  tree  and  on  Murraya  exotica,  at  Manila, 
I  Philippines  ; 

25)  A.  setigerus  n.  sp.,  on  Harpullia  pendula  and  on  unknown  host,  at  Peradeniya; 

26)  A.  simulus  (Peal),  very  abimdant  on  Bombax  malabaricum  (Simul  tree),  in 
[Calcutta;  the  leaves  are  thickly  covered  with  the  insect,  become  yellow  or  spotted  where 
[attacked  and  finally^ die  ; 

27)  A.  solitarius  n.  sp.,  on  Cercis  canadensis,  at  Champaign,  Illinois; 

28)  A.  taonabae  (Kuwana),  on  grapes  at  Okoga  and  on  grapes  and  Taonabo  japomc* 
|at  Tokio; 

29)  Aleuroparadoxus  iridescens  (Bemis),  on  Arctostaphylos  sp.,  near  Camp  Rincon, 
[San  Gabriel  Mountains,  California  ; 

30)  A .  punciatus  v .  sp. ,  on  Lithraea  caustica  and  Quillaja  Saponoria,  at  Santiago,  Chile  ; 

31)  Aleuroplatus  (subgen.  Aleuroplatus)  berbericolus  n.  sp.,  on  Berberis  Aquifolium, 
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at  Kaslo,  British  Columbia  ;  the  insect  was  also  collected  at  Mexico  City   and    on    Ilex,   at 
Toluca,  Mexico ; 

32)  A.  (Aleuroplatus)  cockerelli  (Jhering) ; 

33)  A.  [Aleuroplatus)  cococolus  n.  sp.,  on  coconut  at  Santiago  de  las  Vegas,  Cuba, 
and  in  Trinidad ;  on  Eugenia  Michelii,    at  Ceara,  Brazil ;  has  also  been  fomid  in  Panama  ; 

34)  A.  (Aleuroplatus)  co/onatus  (Quaintance),  on  Qusrcus  agrifoliae,  in  I^os  Angeles, 
Pomona  and  Whittier,  California,  on  unknown  plant  in  San  Bernardino,  Calif.,  and  on 
chestnut  in  Pasadena,  California  ; 

35)  A.  euryae  (Kuwana)  ;  • 

36)  A.  (Aleuroplatus)  ficus-rugosaen.  sp.,  on  Ficus  rugosa,  in  the  Royal  Botanic  Gardens 
of  Calcutta  ; 

37)  A.  (Aleuroplatus)  gelatinosus  (Cockerell) ; 

38)  A.  (Aleuroplatus)  incisus  n.  sp.,  on  Ostodes  zeylanica,  Garcinia  spectabilis  and  on  an 
imknown  tree  in  the  Royal  Botanical  Gardens,  Peradeniya  ; 

39)  A.  (Aleuroplatus)   myricae  n.  sp.,  on  Myrica  sp.  {?),  at  Griffin,  Georgia; 

40)  A.  (Aleuropl itus)  oculiminutus  n.  sp.,  on  Ficus  sp.,  in  Trinidad; 

41)  A.  (Aleuroplatus)  oculireniformis  n.  sp.,  on  Passiflora,  at  Ceara,  Brazil; 

42)  A.  (Aleuroplatus)  ovatus  n.  sp.,  on  Bs/beris  trifoliata,  at  College  Station,   Texas; 

43)  A.  (Aleuroplatus)  pectiniferusn.s^. , on  Morussp.a.nd.a.'BAvpi^oxhla.cea.t^,  at  Lahore, 
India ; 

44)  A.  (Aleuroplatus)  plumosus  (Quaintance) ;  was  described  from  Florida;  veryabim- 
dant  or  cranberries,  and  collected  on  this  plant  at  Cranmoor,  Wisconsin,  New-Egypt  and  Pem- 

berton.  New  Jersey  ;  .    ' 

45)  A.  (Aleuroplatus)   quercus-aquaticae  (Quaintance)  ; 

46)  A.  (Aleuroplatus)  sculpturatus  n.  sp.,  on  Heliconia,  Panama  ; 

47)  A.  I  Aleuroplatus)  translucidus  n.  sp.,  on  orange  at  Lahore  and  Wazirabad,  India ; 
v8)  A.  (Aleuroplatus)  validus  n.  sp.,  on  unknown  host,  at  Hope,  Kingston,  Jamaica; 

49)  A.  (Aleuroplatus)  variegatusn.  sp.,  on  leaves'of  Psidium?v.,a.t  San  Jose,  Costa  Rica; 

50)  A.  {Aleuroplatus)  vinsonioides  (Cockerel!),  on  Nectandra,  at  Matanzas,  Cuba; 
^i)  A.  (subgen.    Orckamas)    mammaeferus  n.   sp.,  on    Codiaeum  variegatum,   in   the 

Botanical  Gardens  at  Buitenzorg ; 

52)  Aleurothrixus  (subjjeu.  Aleurothrixus)  aipim  (Goeldi',  on  Manihoi  utilissima,  at 
Rio  de  Janeiro ; 

53)  A.  (Aleurothrixus)  fioccosus  (Maskell) ;  this  species  was  described  ^or  the  first  time 
on  lignumvitae  from  Jamaica;  and  later  on  gaava  from  Brazil ;  it  was  reported  on  orange  at 
Zapotlan,  Mexico,  but  had  previously  been  collected  on  the  same  plant  at  Lagima,  Mexico ; 
it  is  common  in  the  West  Indies,  and  is  also  found  in  Florida,  British  Guiana,  Argentina,  Chile, 
Paraguay,  and  Costa  Rica  ;  besides  Citrus  spp.  it  has  been  found  on  Coccoloba  uvifera  (sea 
grape),  Plumeria  sp.,  Baccharis  genistelloides,  a  coarse  grass,  and.  a  climbing  vine; 

54)  A.  (Aleurothrixus)  howardi  (Quaintance),  on  the  same  hosts  and  in  the  same  locali- 
ties as  the  preceding  species  ;  reported  for  the  first  time  in  the  United  States  on  sea  grape  at 
Miami,  Florida ; 

55)  A.  (Aleurothrixus)  porteri  (Quaintance  and  Baker),  common  on  citrus  in  Chile; 

56)  A.  (subgen.  Philodamus)  interrogationis  (Bemis) ; 

57)  Dial eur odes  (subgen.  Dialeurodes)  citri  (Ashmead),  known  as  the  orange  white 
fly,  is  foimd  on  orange  in  the  following  States  of  the  United  States  :  Alabama,  California,  Co- 
lorado, Florida,  Illinois,  Louisiana,  Mississippi,  North  Carolina,  Texas,  and  District  of  Colum- 
bia ;  specimens  have  also  been  received  from  India  (Lahore,  Gujranwala,  Dehra  Dim,  Wazi- 
rabad, Amritsar,  IChasia  Hills,  Assam,  Saharanpur),  Japan  (Nagasaki),  and  China  (Canton, 
Pekin,  Shanghai)  :  the  insect  also  occurs  in  Chile,  Mexico,  and  Brazil ; 

58)  D.  (Dialeurodes)  citrifolii  (Morgan)  on  orange  in  the  following  States :  —  Florida, 
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California,  Louisiana,  Mississippi,  and  North  Carolina  ;  the  species  is  also  known  from  Mexico 
and  Cuba ; 

59)  D.  {Dialenrodes)  foUiens  (Maskell),  on  Drimys  axillaris,  in  New  Zealand  ; 

60)  D.  {Dialeiirode';)  kirkaldyi  (Kotinsky),  on  leaves  of  Jasminum  at  Georgetown,  Dome- 
rara,  British  Guiana ;       ^  ,  « 

61)  D.  {Dialeurodes)  radiipuncta  n.  sp.,  in  Ceylon  ; 

62)  D.  {Dialeurodes)   tricolor  n.  sp.,  on  leaves  of  a  myrtaceous  plant  at  Eubato,  Brazil ; 

63)  D.  (subgen.  Rusostigma)  eugeniae  (Maskell),  on  Eugenia  Jambolani,  in, India; 
6-))  D.  [Rusostigma]  radiirugosa  n.  sp.,  on  mango,  in  Brilliton-Isle,  Dutch  East  Indies 

and  on  a  woody  shrub  at  Gere  It,  Java  ; 

65)  D.  {Rusostigma)  tokyonis  (Kuwana) ,  on  Ilex  integra,  in  the  locality  Shibviya,  Tokyo  ; 

66)  D.  (subgen.  Dialeuronomada)  dissimilis  n.  sp.,  on  Phyllantkus  myrtifolius  at  Sahar- 
anpur,  India  ; 

67)  D.  (subgen.  Rabdosiigma)radiilinealisn.sp. , onmystletoe, RfNtw  Ava'EMya, Ceylon  ; 

68)  D.  (subgen.  Gigaleurodes)  cerifcra  n.  sp.,  on  Celastrus  buxifolius,  at  Cape  Town, 
South  Africa  ; 

69)  D.  {Gigaleurodes)  6MscA:zn.sp.,onleavesof  aclinibingvine,at  Bayamon,  Porto  Rico  ; 

70)  D.  {Gigaleurodes)  maxihia  n.  sp.,  on  Ficus  sp.,  at  Manilla,  Philippinee  ; 

71)  D.  {Gigaleu/odes)  struthanthi  (Hempell),on  Struthanthus  flexicaults,  orange,  Me  chili  a 
flava  and  unidentified  forest  tree  at  Parnahyba  and  Sao  Paulo,  Brazil ; 

72)  S.  (subgen.  Rachisphora)  fijiensis  (Kotinsky),  on  leaves  and  fruit  of  a  I^eguminosae 
at  Rewa,  Fiji ; 

73)  D.  {Rachispora)  rutherfordi  n.  sp.,  on  Loranthus,  at  Peradeniya,  Ceylon  ; 

74)  D.  {Rachisphora)  trilobitoides  n.  sp.,  on  Harpullia  and  Eugenia  operculata,  at  Pera- 
deniya, on  an  unknown  plant  in  the  Royal  Botanical  Gardens,  Ceylcn  ; 

75}  S.  {subgen.  Dialeuroporal  decempunctan.  sp., on  Cinnamomum,  in  the  Royal  Bota- 
nical Gardens,  Ceylon,  and  on  mulberry,  at  I<ahore,  India;- 

76)  D.  (subgen.    Dialeuroplata)    tot&nsendi   n.sp.,    on    a    fern    at    I<ucerna,  Tayabas, 
Philippines  ; 

77)  Neomaskellia  comata  (Maskell) ; 

78)  N.  bergii  (Signoret),  on  unknown  host  in  Java,  and  on  a   wild   grass  at  Manila. 

J934  -West  Indian  and  North  American  Chalcids.  —  Giratjlt,  a.  a,  in  Entomological 

News,  Vol.  XXIX,  No.  4,  pp.  125-131.  Philadelphia,  April,  1918. 

The  following  skoi.il.d  be  noted  :  — ' 

i)   Grotiusomyia  nigricans  (Howard)  ;    one  female   reared  from,  a 
I  larva  of  Eudamus  proteus  in  St.  Vincent,  British  West  Indies. 

2)  Gr.  flavicornis  Giraiilt  ;  two  females  reared  from  a  pyralid  leaf- 
[piiner  on  oat  at  Washington,  D.  C. 

3)  Polycystus  clypeatus  n.  sp.  ;  one  female  reared  from  a  leaf-miner 
I  on  maize 'in  St.  Vincent. 

4)  Sycophila  incerta  Ashmead  ;*nlany  females  reared  from  Ficus  lau- 
\rina,  BarTjados,  West  Indies. 

5)  Indarnes  carme  Walker,  reared  with  a  Blastophaga  from  F.  laurina 
\m  Barbados. 

6)  Pseudomphale  eudami  n.  sp.  ;  reared  from  the  larva  of   Eudamus 
wteus  in  St.  Vincent. 

7)  Closterocenis  utahensis  Crawford  {CI.    californicus  Girault)  ;  one 
female  from  Symydobius  chrysolepis,  on  Quercus  chrysolepis,  in  California, 

8)  Omphalchrysocharis  petiolatus  n.  sp.;  reared  from  an  oscinid  on  a 
[daisy,  at  Washington,  D.  C. 
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9)  Arthrolyius  aeneoviridis  Girault;  one  female  from  Bucculatrix  thur- 
beriaella,  on  cotton  at  Phoenix,  Arizona. 

935  -  Jpobracon  saccharah's  n.  sp.  and  Microdus  di'atraeae,  Hymenoptera 
Parasitic  on  Diatraea  saccharalis,  a  Microlepidopteron  Injurious  to  Sugar 

Canes,  in  British  Guiana.  —  Turner,  R.  E.,  in  the  BulleUn  o;  Eniomologtcal  Research, 
Vol.  IX,  Pt.  I,  pp.  81-82.     I^ondon,  May,  1918. 

Three  species  of  Braconidae  have  been  bred  in  British  Guiana  from  the 
larva  of  Diatraea  saccharalis  (i)  :  — 

i)  Ipobracoh  grenadensis  Ashm.,  previously  mentioned  by  the 
author  (1917)  ; 

2)  /.  saccharalis  n.  sp.,  a  parasite  of  the  larva  of  Diatraea,  in  the  Non 
Pareil  Plantation,  East  Coast  of  Demerara  ; 

3)  Microdus  diatraeae  n.  sp.,  a  parasite  of  the  larva  of  the  same  mi- 
crolepidopteron,  at  Lusignan,  Non  Pareil  and  Ogle  plantations,  Kast  Coast 
of  Demerara. 

A  morphological  description  of  both  of  these  two  last  species  is  given. 

936  -  Weevils  Which  Affect  the  Potato,  Sweet  Potato,  and  Yam.— pierce,  w.  d.,  in  the 

Journal  of  Agricultural  Research,  Vol.  XII,  No.  9,  pp.  601-612  -|-  7  Plates.  Washington, 
March   4,    1918. 

In  1914  the  author  reported  three  weevils  observed  in  South  America 
as  important  jpests  of  the  potato  tuber.  In  the  j^aper  under  review  he  enum- 
erates the  three  weevils  previously  studied,  describes  a  fourth  which  also 
attacks  the  potato,  gives  notes '  on  the  morphology  of  four  other  weevils 
injurious  to  sweet  potato  (Ipomoea  Batatas)  tubers  and  of  another  described 
as  a  new  pest  of  tubers  of  the  yam  (Dioscorea  Batatas) 

WEEVII^S    WHICH   ATTACK   IrISH   POTATO    TUBERS  :  —  l)    RhigOpsidiuS 

tucumamis  Heller,  reported  by  the  author  ini9i4  in  the  following  localities : 
Tucuman,  Argentina ;  Cuzco,  Temuco,  and  Arequipa,  Peru ;  Oruro,  Bolivia ; 
Ancud  or  San  Carlos  and  Castro  Islands,  Chile. 

2)  Premnotrypes  solani  Pierce  (1914)  in  th^  mountain  districts  of 
Peru. 

3)  Trypopremnon  latithorax  Pierce  (1914) ,  described  as  a  pest  of  tubers 
from  Cuzco  ;  on  June  11,  1914,  Mr.  H.  ly.  Sanpord  found  numerous  lar- 
vae of  this  species  in  potatoes  from  I^a  Paz,  Bolivia  ;  the  transformation  of 
the  larvae  into  pupae  was  noticed  from  June  20  to  26,  and  an  adult  emerged 
on  June  26;  this  enabled  the  author  to  describe  the  larva  and  pifpa. 

4)  Tryp.  sanfordi  n.  sp.,  described  from  a  single  specimen  collected 
by  Mr.  Sanpord  on  September  24,  1915,  from  a  potato  from  Cuzco. 

Weevils  which  attack  sweet  potato  tubers  (2).  —  i)  Cylas  formi- 
carius  Fabricius  var.  elegantulus  Summers ;  the  author  gives  this  name  temp- 
orarily to  the  common  sweet  potato  weevil  with  blueish  el3rtra,  red  thor- 
ax and  legs,  and  black  head  ;  the  larva  and  pupa  are  described  from 
specimens  taken  at  Victoria,  Texas  ;  the  figures  of  the  male  are  drawn 


(i)  See  R.   April.,  1916,  No.  47Q  {Ed.)   —  (2)  See  7?..  May,  1918,  No.  607.  (Ed.) 
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partly  from  a  New  Orleans,  Louisiana,  specimen,  partly  from  a  Honolulu, 
Hawaian  Islands,  one  ;  specimens  found  at  Victoria  were  used  for  the 
figures  of  the  larva  and  pupa. 

2)  C.  turcipennis  Boheman ;  two  specimens  from  Palembang,  Su- 
matra, and  two  from  Bay  Laguna  Province,  Philippine  Islands,  are  con- 
sidered as  belonging  to  this  species;  an  adult  was  found  in  Guatemala; 
the  insect  was  observed  by  Pascoe  at  Sarawak,  Java  and  in  India. 

3)  C.  femoralis  Faust;  collected  from  February  to  April,  1897,  on 
Mount  Coffee,  Liberia,  where  it  did  serious  damage ;  it  has  also  been 
reported  from  Kamerun. 

4)  Eiiscepes  batatae  C  O.  Waterhouse  (Scarabee  of  the  Sweet  Potato) ; 
One  of  the  most  serious  costnopolitan  pests  of  the  sweet  potato,  though  up 
to  the  present  it  has  only  been  reported  from  Barbados,  St.  Vincent,  An- 
tigua, St.  Elitts,  Nevis  and  Hawaii;  having  received  from  Brazil  two  speci- 
mens cf  this  weevil  with  the  statement  that  they  attacked  sweet  potatoes 
at  Rio  de  Janeiro,  the  author  undertook  research  through  the  undetermined 
collections  of  the  U.  S.  National  Museum  and  was  thus  able  to  ascertain 
the  existence  of  the  insect  in  Barbados,  Jamaica  (Hope,  Kingston),  Brazil 
(Campinas,  Rio  de  Janeiro),  Hawaii  (Honolulu,  Kaimwki,  Oaku),  Guam, 
Norfolk  Island  near  New  Zealand,  and  Porto  Rico  (Mayaguez) ;  the  wide 
geographical  distribution  of  the  insect  makes  it  appear  probable  that  it  is 
found  in  many  other  districts  where  the  sweet  potato  is  grown  ;  a  de- 
scription of  the  adult,  larva  and  pupa  is  given;  material  from  Hawaii  has 
been  used  for  the  figures  of  the  adult,  material  from  Barbados  for  those  of 
the  larva  and  pupa. 

Weevil  which  attacks  the  yam  tuber.  —  Palaeopus  dioscoreae  n. 
sp. ;  described  from  two  specimens  reared  from  the  tubers  of  yams  from 
Jamaica  (Hope,   Kingston). 

937  -  Physothrips  marshalli  n.  sp.,  a  Thrips  Observed  on  Potato  and  Other 

Plants  in  the  Gold  Coast.  —  Bagnall,  R.  S.,  in  the  'Bulletin  of  Entomological  Research, 
Vol.  IX,  Pt.  I,  pp.  65-70  4-  3  Eigs.     London,  May,  1918. 

The  author  describes  particularly  as  a  species  new  to  science  under  the 
name  of  Physothrips  marshalli  a  thrips  collected  at  Aburi,  Gold  Coast, 
where  it  appears  to  be  common. 

Females  only  were  found  in  flowers  of  Solanum  tuherosiim  and  S.  Wend- 
iandii  ;  both  sexes,  but  chiefly  females,  in  flowers  of  Ipomoeae  Bona-nox  ; 
both  sexes  with  fairly  plentiful  males,  in  flowers  of  Hibiscus  sinensis,  Thun- 
bergia  erecta,  T.  laurifolia,  Strophanthus  gratus  and  Canna. 

Morphological  notes  are  also  given  on  two  previously  described  species, 
Phys .  funtumiae  Bagn.  (1913),  and  Phys.  kellyamis  Bagn.  (1916),  the  first 
of  which  forms  the  type  of  a  small  group  of  the  genus  Physothrips  which 
includes  the  two  species  men'tioned  above. 

Phys.  funtumiae  lives  on  Funtumia  elastica  and  is  known  in  Uganda  and 
Southern  Nigeria.  Phys.  kellyanus  was  described  from  specimens  collected 
in  North  Queensland  on  a  composite  plant  {Helianthus  sp.  ?),  and  on  a 
South  African  plant  {Acokanthera  spectabilis)  in  the  Botanic  Gardens  of 

t 
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Brisbane,  Queensland.     The  insect  has  also  been  found  in  Victoria  on  Hy- 
pochoeris    radicata. 

938  -  Damage  Caused  to  the  Cotton  Plant  in  Algeria  by  Gelechia  gossypiella,  — 

See  No.  ^65  of  this  Review. 

939  -  The  Sugar-Cane  Froghopper  in  Grenada,  Lesser  Antilles.  —  Williams,  c.  b.,  in 

the  Bulletin  of  Entomological  Research,  Vol.  IX,  Pt.  i,  pp.  83-87  +  Map.  I^ondon,  May, 
1918. 

During  investigations  carried  outonbehalf  of  the  Government  of  Trini- 
dad on  froghoppers  {Cercopidae)  of  the  genus  Towfls^is  found  on  sugar  cane 
in  that  and  the  neighbouring  islands  (i),  the  author  stayed  a  few  days 
in  December,  1916,  at  Grenada  to  study  a  small  but  serious  attack  of 
froghoppers  there. 

The  insects  were  first  reported  from  Grenada  by  UmwERin  1895,  under 
the  name  of  T.  pictipennis  Slal.  In  1912  several  specimens  found  on  Para 
grass  [Panicum  barbinode)  were  sent  from  Grenada  to  the  Board  of  Agri- 
culture at  Trinidad.  UriCH  believed  these  to  belong  to  the  same  species  as 
that  recorded  by  Uhler  ;  it  was,  however,  not  T.  pictipennis,  but  a  species 
very  similar  to  that  of  Trinidad,  T.  saccharina  Distant,  then  known  as  T. 
va%ia  Fabr.  Urich  nevertheless  believed  the  Grenada  specimens  to  be 
distinct  from  the  Trinidad  spedes.  At  the  beginning  of  December,  191 6, 
froghoppers  were  reported  to  be  doing  serious  damage  to  sugar  cane  in  one 
part  of  Grenada. 

Froghoppers  of  one  species  were  found  widely  distributed  in  the  Island 
on  grass  in  cane-fields,  on  the  roadside,  and  also  on  sugar  cane.  The  author 
did  not  visit  the  north-east  of  the  Island,  but  it  is  probable  that  froghoppers 
are  there  too.  Their  wide  distribution  shows  that  they  have  long  been  es- 
tablished at  Grenada. 

The  damage  was  reported  from  Mount  Home  and  Nainganfoix.  The 
author  visited  the  first  locality  and  found  the  principal  characteristics  of 
the  froghopper  attack  were  quite  similar  to  those  found  in  Trinidad. 

A  careful  comparison  of  the  numerous  specimens  of  the  insect  found  in 
Grenada  and  the  Trinidad  species  led  the  author  to  conclude  that  in  both 
cases  the  insect  was  T.  saccharina  Distant.  This  is  the  first  certain  record 
of  this  insect  outside  Trinidad. 

With  regard  to  the  natural  enemies  of  the  hemipteron  (2),  no  larvae 
of  the  Trinidad  Syrphid  fly  [Salpingogaster  nigra)  (3)  were  found  at  Grenada, 
and  if  present  they  must  be  too  rare  to.have  any  effect  in  the  control  of  the 
insect. 

A  single  dead  adult  froghopper  was  found  to  be  infected  with  Metar- 
rhizium  Anisopliae  (4),  but  this  is  also  too  rare  to  be  of  any  practical  use. 


(i)  See  B.  Dec.,  1910,  p.  421  ;  B.  ian.,  1911,  No.  352  ;  B.  Feb.  1911,  No.  649  ;  B.  May, 
1911,  Nos.  1558  and  1584,  B.  Dec,  1912,  No.  1698  ;  S.June,  1914,  No.  549.  {Ed.)  ■ — 
(2)  See  B.  Nov.,  1910,  p.  186;  JS.  Feb.,  1911,  No.  650  ;  £.  Dec.,  1912,  No.  1698  ;  B.  Nov., 
1913,  No.  1306;  B.  Feb.,  1914,  No.  188.  {Ed.)  —  (3)  See  B.  Feb.,  1914,  No.  188.  {Ed.) 
—  (4)  See  5.  Feb.,i9ii,No.  650;  £.  Dec,  1912,  No.  1698  {Ed.). 

» 
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Attid  spiders,  an  important  control  in  Trinidad,  were  very  scarce  on 
the  canes  at  Grenada. 

Some  specimens  of  the  predatory  grasshopper  [Xiphidium  fasciatum) 
known  to  feed  on  froghoppers  were  found  in  the  grass  near  infested  cane 
fields  as  well  as  in  other  parts  of  Grenada.  It  does  not.  however,  appear 
actually  to  enter  the  plantations,  but  may  help  to  keep  down  the  froghop- 
pers in  the  areas  between,  and  so  prevent  a  rapid  spread  of  the  insect. 

The  mongoose  (mammal  belonging  to  the  genus /Z'gyj!)esfes),  which  is 
indirectly  partly  reponsible  for  the  damage  done  by  the  insects  because  of 
the  birds  and  Hzards  it  destroys,  is  generally  common  in  Grenada,  and  in 
some  localities  rewards  are  offered  for  its  destruction. 

The  author  spread  over  the  infested  fields  in  Grenada  a  mixture,  pre- 
pared at  Trinidad,  composed  of  artificial  cultures  of  Metarrhizium  spores 
and  rice  flour,  in  the  hope  of  infecting  the  froghoppers.  After  leaving  Gre- 
nada he  was  informed  that  several  dead  infected  ^grasshoppers  were  observed 
at  Mount  Home,  and  that  in  1917  the  insects  again  appeared  in  the  fields 
he  had  visited,  but  not  to  the  same  extent  as  in  the  previous  year. 

T.  saccharina  was  found  in  the  following  localities  of  Grenada  :  St. 
George,  Belmont,  on  grass  among  cane;  Morne  Rouge,  on  cane;  St.  George 
lyower  Road,  on  grass ;  Woodlands  and  Calvini,  on  cane ;  St.  Davids  ;  North 
of  Barley's  Bacolet,  on  grass;  La  Sagesse,  on  grass  ;  St.  Andrew,  Meneve, 
Simon,  St.  Andrew  Harbour,  on  grass;  lyOwer  Simon,  Mount  Home,  Nain- 
ganfoix,  on  cane  ;  St.  Patrick  ;  St.  Mark  and  St.  John  were  not  visited  by  the 
author,  but  there  is  no  doubt  that  the  insect  also  exists  there. 

940  -  Hemiptera  Living  on  Cultivated  Plants  in  the  Belgian  Congo.  —  distant,  w.  1,., 

in  the  Bulletin  of  Entomologtcal  Research,  Vol.  IX,  Pt.  i,  pp.  71-73  -}-  3  Figs.    London, 
May,  1 91 8. 

The  author  describes  the  following  species  of  hemiptera  (fam.  Capsi- 
.dae)  :  — 

i)  Lycidocoris  mimeticus  Rent,  and  Popp.  :  Var.  A.  (typical  form) 
was  found  at  Lubowa,  Uganda  ;  Var.  B.  was  found  on  coffee  bushes  at 
Eala,  Belgian  Congo  ; 

2)  Lye.  modestus  n.  sp.,  on  Cinchona,  at  Eala  ; 

3)  Lye.  thoracicus  n.  sp.,  on  indigenous  rubiaceous  plant,  at  Eala  ; 

4)  Chamus  belhts  n.  sp.,  on  "  lionzi  "  at  Eala  ; 

5)  Ch.  tuberculatus  n.  sp.,  on  Psidium  Guajava  at  Kunnulu,  Belgian 
Congo. 

941  -  Physothrips  setiventris  n.  sp.  and  Phys.  lefroyi,  Thrips  Injurious 

to  Tea  in  India.  —  Bagnall,  R.  S.,  in  the  Bulletin  of  Entomological  Research,  Vol.  IX, 
Pt.  I,  pp.  61-64   -{-  2  Figs.    I^ondon,  May,  1918. 
A  description  is  given  of  the  two  following  species  found  in  India  on 
tea  in  such  numbers  that  they  may  be  regarded  as  pests  :  — 

i)  Physothrips  setiventris  n.-sp.,  collected  on  tea  at  Ringon,  T.  E., 
Darjiling  district,  in  June,  1916  ;  females  were  taken  on  the  same  host  plant 
at  Ivcbong,  in  September,  igo8  ; 

2)  Phys.  lefroyi  Bagnall,  observed  on  flowers  of  tea  at  I^ebong,  in 
February,  1909. 
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942  -  Pests  Observed  on  Tobacco  from  Reunion  Grown  in  Mauritius.  —  auchinleck, 

G.  G.,in  Department  of  Agriculture,  Mauritius,  General  Series,  Bulletin  No.  9,  pp.  6.     Pt)rt 
lyouis,  1 91 7. 

In  1916  to  1917  ctiltural  experiments  were  made  in  Mauritius  with  a 
variety  of  tobacco  widely  grown  in  the  neighbouring  island  of  Reunion  un- 
der the  name  of  "  tabac  bleu  ".  Its  produce  (scaferlati)  is  imported  into  Mau- 
ritius in  large  quantities  and  is  largely  consumed  there.  The  experiments 
gave  good  results,  but  the  plant  suffered  from  insect  and  fungoid  pests. 

In  the  first  stages  of  development  the  plants  on  the  borders  of  the  plot 
cultivated  at  Pamplemousses  were  seriously  attacked  by  A  chatina  ponder - 
OS  a.  The  molluscs  were  collected  bj^  hand  and  destroyed.  To  keep  the 
pest  away  till  the  tobacco -plants  were  sufficiently  strong  lime  was  spread 
around  them. 

The  young  plants  were  slightly  damaged  by  larvae  of  Heliothis  armi- 
gera,  which  was  controlled  by  collecting  it  by  hand. 

Young  seedlings  are  subject  to  attack  from  Pythium  de  Baryanum 
if  planted  too  close.  .This  may  be  prevented  by  spreading  ashes  round 
the  seedlings  and  thinning  out  the  young  plants. 

Ants  are  particularly  fond  of  the  seeds.  To  protect  the  seedlings 
against  these  insects  they  should  be  surrounded  by  a  border  of  earth  mois- 
tened with  parafl&n. 

.  The  most  serious  damage  was  due  to  a  disease  of  the  roots,  an  anguil- 
lulid  [Heterodera),  and  a  fungus  producing  spots  on  the  leaves.  Steps 
must  be  taken  in  the  future  to  control  all  these  three  causes  of  disease. 
The  disease  of  the  roots,  probably  due  to  a  Fusarium,  invaded  the  small 
plantation  at  Beau  Bassin.  Several  plants  were  killed  by  the  fungus, 
which,  it  seems,  may  be  controlled  by  spreading  lime  abundantly  over  the 
soil  and  by  isolating  the  infected  plot  by  a  trench. 

.  The  anguillulid  appeared  in  the  Pamplemousses  plantation  and  in  a 
small  plot  at  Reduit.  The  growth  of  the  plants  attacked  was  arrested,  and 
thej^  turned  pale  and  sickly  looking.  Some  parts  of  Mauritiu-S  seem  se- 
riously infested  by  this  worm,  and  it  is  doubtful  whether  tobacco  could  do 
well  there. 

The  spots  on  the  leaves  are  caused  by  a  fungus  {Erysiphe).  Small, 
round,  reddish-brown  spots  occur  on  the  mature  leaves.  At  Pample- 
mousses in  1915  the  Turkish  tobacco  suffered  severely  from  this  disease,  1: 
man}^  of  the  plants  being  quite  unusable.  The  '"  tabac  bleu  "  variety  t 
remainedimmunetill  the  plants  were  fully  ripe,  and  was  then  attacked, 
but  only  slightly.  In  a  wet  year,  however,  the  damage  might  be  very 
serious  seeing  that  badly  spotted  leaves  reduce  the  value  of  the  tobacco. 
Moreover,  in  the  case  of  tobacco,  a  disease  of  the  leaves  is  very  difficult 
to  treat  because  anti-cryptogamic  sprays  would  injure  the  qualit}^  of  leaves 
to  be  used  for  smoking. 

943  -  Agriolima.x  agrestis.  A  MoUuscan  Garden  Pest,  in  New  York  State.  — 

Baker,  P.  C.,iu  Science,  New  S2ries,  Vol.  XlyVII,  No.  1216,  pp.   391-392.     I^ancaster, 
Pa.,  April  19,  1918. 

The  author  previously  reported  the  presence  of  this  slug  in  market 
gardens  in  New  York  State,  where  it  had  do^e  considerable  damage  to 
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cauliflowers,  lettuces,  and  potatoes  (i) .  In  the  summer  and  early  autumn 
of  1917  the  slug  became  still  more  troublesome. 

At  Brewerton  it  was  observed  eating  cabbages  and  potatoes ;  in 
Syracitse  it  attacked  potatoes,  doing  much  injury  in  several  fields  and 
gardens.  In  one  garden  potatoes  were  so  severely  attacked  that  two- 
thirds  of  the  tubers  were  destroyed.  Several  slugs  were  found  in  a  single 
potato  together  with  many  larvae  of  a  beetle  (probably  Agriotus  mancus 
Say)  and  isopods.  The  larvae  of  the  coleopteron  were  reported  as  very 
abundant  in  potatoes  in  Syracuse  and  Rochester,  and  damage  by  the 
slug  was  reported  from  Rochester,  Canandaigua  and  Geneva. 

It  is  obvious  that  the  slug  is  becoming  a  pest  in  market  gardens  and 
that  it  must  be  controlled;  when  its  action  is  Umited  to  the  epigeal 
parts  of  the  plant  this  may  be  done  by  spreading  fine  ash  round  the  plant  ; 
the  copious  flow  of  mucus  caused  by  the  irritating  action  of  the  ash  exhausts 
the  slug.  This  method,  however,  is  not  effective  if  the  soil  is  penetrated 
and  the  tuber  attacked  below  the  surface.  If  the  grass  round  the  garden 
were  kept  short  it  would  not  be  possible  for  the  slug  to  hide  there  during 
the  da}^  for  it  is  only  active  at  night.  Boards  placed  round  the  garden 
may  also  be  used  as  traps  ;  during  the  day  the  slugs  hide  under  them  and 
may  be  collected  and  killed. 

A.  agrestis  is  one  of  the  most  common  slugs  in  western  New  York, 

It  is  interesting  to  note  that  a  related  species,  A.  campestris  Binney. 
has  been  observed  eating  considerable  numbers  of  plant  lice  {Phorodon 
mahaleb  Fonsc.)  ;  thus,  unlike  A.  agrestis,  this  is  a  useful  species. 

944  -  Stephan/tis  rhododendri,  Injurious  to  Rhododendrons,  in  France.— 

Marchal,  P.in  the  Bw/Zeiiw  dela  Societe  di  P.ithologievegetale  de  France,  Vol.  IV,  Pt.  2, 
pp.  93-95-     Paris,  1917. 

The  presence  of  a  new  pest  of  ornamental  trees  was  observed  in  the 
neighbourhood  of  Paris  in  1917.  The  pest,  a  hemipteron  of  the  Tingi- 
tidae  family  (Hemiptera-Heteroptera),  Stephanitis  rhodo'dendri  Horv., 
Was  discovered  in  nurseries  at  Chatenay  (Seine)  and'  has  since  been 
observed   at  Versailles. 

According  to  information  from  Versailles  the  insect  was  introduced 
on  rhododendron  trees  imported  from  Holland  tree  or  four  years  ago. 
It  was  in  Holland,  in  the  Boskoop  nurseries,  that  Steph.  rhododendri  was 
first  observed,  and  Horvath  described  it  in  1905  from  samples  collected 
thqre.  In  spite  of  all  attempts  to  destroy  it  the  insect  has  persisted  in  this 
locality  and  spread  into  the  neighbouring  district.  In  1910  it  was  also 
reported  from  England  by  Distant,  who  believes  it  to  have  been  intro- 
duced into  Europe  from  the  Indies,  though  the  name  by  which  it  is  known 
in  Holland,  "  japansche  luis  ",  implies  that  it  might  have  been  imported 
from  Japan. 

The  damage  done  by  Steph.  rhododendri,  chiefly  in  June  and  July, 
is  similar  to  that  done  by  Steph.  pyri  Fabr .  Certain  varieties  of  rhododendron 
suffer  much  more  than  others.     According  to  Ritzema  Bos  the  eggs  are 


(1)  See  B.  IVIay,  1916,  No.  600.  {Ed.) 
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laid  towards  the  end  of  July  or  the  beginning  of  August  on  the  thick  part 
of  the  under  surface  of  the  leaf,  near  the  main  vein.  The  eggs  hibernate 
and  hatch  in  spring.  Aiter  three  months  the  wings  of  the  insect  are  fully 
developed,  thus  enabling  it  to  emigrate  to  other  plants.  In  Holland  at 
least  there  is  only  one  generation  a  year. 

The  best  means  of  controlling  the  insect  is  by  spraying  with  nicotine, 
soap,  or  pyxethrum,  which  must  be  applied  so  as  to  reach  the  under  surface 
of  the  leaf.  The  soil  must  be  turned  with  a  spade  after  the  treatment,  which 
should  be  applied  frequently  early  in  spring,  before  the  wings  of  the  insect 
have  developed.  In  Holland  "  X.  I,.  All.  "  insecticide  is  most  used,  or 
else  a  nicotine  solution  mixed  with  2  %  soap  and  i  %  spirit. 

Fumigations  with  tobacco  under  a  cloth  arranged  as  a  tent  may  also 
be  recommended.  Where  there  is  a  staff  accustomed  to  fumigation 
with  hydrocyanic  acid  there  is  little  doubt  that  this  method  would  give 
the  best  results. 

To  prevent  the  spreading  of  the  insect,  care  must  be  taken  to  use 
only  healthy  plants  as  stock  and  to  examine  young  plants  when  transplant- 
ing them,  carefully  picking  and  burning  all  leaves  attacked  by  the  insect. 

945  -  Cecidomyid  Flies  Living  on  Olea  chrysophylla  and  O.  europaea,  in  Eri- 
trea and  Italy  Respectively.  —  del  Guercio,  in  L'AgricoUuia  Colomale,  Year  XIT, 
1st.  Half- Year,  No.  2,  pp.  65-102  -|-  35  Figs.  Florence,  1918. 

A  morpho-biological  description  is  given  of  the  larvae  and  in  two  ca- 
ses, also  the  pupae,,  of  several  diptera  belonging  to  the  Cecidomyidae  fa- 
mily which  live  on  Olea  chrysophylla  in  Eritrea  and  0.  eurofaea  in  Italy. 
The  injury  done  by  the  larv?e  to  the  respective  host  plants  is  also  described. 
The  determination  of  the  diptera  —  described  as  species  new  to  science  — 
is  based,  in  the  absence  of  adults,  on  the  characters  of  the  larvae  examined> 
i)  Rhabdophaga  oleiperda  n.  sp.  ;  attacks  young  branches  of  0.  chry- 
sophylla. The  branches  are  deformed  by  the  galls  caused  by  the  larvae, 
their  growth  stops,  their  leaves  drop,  and  eventually  the}^  die.  If  death 
does  not  occur  the  branches  remain  sterile.  The  pupa  is  described.  The 
larva  is  attacked  b}'  an  ectoparasitic  chalcid,  which  seems  very  valuable 
in  the  natural  control  of  this  insect. 

2)  Hormomyia  oleiphila  n.  sp.  The  galls  produced  by  the  larva  de- 
velop on  the  leaves  of  0.  chrysophylla  and,  more  rarely,  on  the  extremity 
of  the  petiole.  The  growth  of  the  leaves  is  stopped,  or  is  so  limited  that  they 
hardly  surround  the  diseased  part  with  a  small  border  of  blade,  or  the  leaf- 
is  reduced  merely  to  the  portion  occupied  b}^  the  gall.  The  leaf  surface 
is  thus  reduced  with  corresponding  injury  to  the  vegetative  system  and  a 
relative  decrease  in  the  yield  of  the  plant.  The  pupa  of  this  dipteron  is 
also  known.  The  larva  may  be  controlled  effectively  with  an  ectoparasitic 
chalcid.  * 

3)  Radulella  aureocephala  n.  sp.  Tht  larva  of  this  insect  causes  the 
formation  of  very  prominent  galls  on  both  sides  of  the  leaves  of  0.  chry- 
sophylla. It  does  not  appear  to  be  as  important  as  the  two  preceding  in- 
sects, especially  the  first. 

4)  Perrisia  chrysophyllae  n.  sp.     Leaf  galls  are  formed  on  0.  chrf- 
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sophylla.  In  economic  importance  this  insect  comes  after  Rhabdophaga 
oUiperda  ;  to  judge  by  the  few  leaves  examined  by  the  author,  when 
they  are  attacked  they  are  reduced  to  about  half  their  normal  size. 

5)  P.  proxima  n.  sp.  lyeaf  galls  are  formed  on  0.  chrysophylla  caus- 
ing a  marked  reduction  of  the  leaves  attacked  ;  this  reduction  is  less  marked 
when  the  petiole  is  diseased.  The  economic  importance  of  the  insect  is 
equal  to  that  of  the  preceding  one. 

6)  P,  verrucosa  n.  sp.  The  leaf  galls  formed  on  0.  chrysophylla  are 
similar  to  those  caused  by  P.  proxima. 

7)  Lasioptera  carpophila  n.  sp.  The  larva  is  described  from  a  speci- 
men found  in  fruit  of  0.  europaea  from  the  province  of  Teramo.  A  larva 
probably  identical  with  the  preceding  one  has  been  observed. in  olives  from 
Promontorio  Oarganico. 

The  author  takes  Dasineura  lathierei  and  Lasioptera  kiefferiana,  which 
in  Italy  attack  the  vegetative  and  reproductive  organs  of  0.  europaea,  as 
types  of  two  new  genera  which  he  calls  Gioliella  lathierei  and  Gastinella 
kiefferiana  respectively.  * 

The  most  important  preventative  control  measure  for  some  of  these 
I  insects  is  to  prevent  their  passing  from  one  continent  or  district  to  another 
in  attacked  produce.  Although  it  has  not  yet  been  proved  experimentally 
that  Rhabd.  oleiperda,  peculiar  to  0.  chrysophylla,  can  also  attack^the  com- 
jmon  olive,,  the  mere  possibility  is  sufficient  to  justify  the  above  precaution 
luntil  the  contrary  has  been  proved.  The  same  applies  to  Gioliella  lathierei 
land  Gastinella  kiefferiana,  so  that  they  may  not  be  carried  from  Lake  Major 
land  the  unredeemed  lands  to  central  and  southern  Ital3^ 

.  When  the  species  of  diptera  described  are  a1read3^  very  common,  the 
[easiest,  best,  and  most  economical  way  of  preventing  their  spreading  and 
Ito  cure  attacked  plants  is  by  suitable  pruning  or  topping  of  the  diseased 
jbranches.  All  the  parts  cut  should  be  immediately  burnt.  As  topping 
jprevents  harvest  in  the  year  in  which  it  is  carried  out  it  is  best  to  prune, 
whether  the  plants  be  small  or  fairlj^  large,  and  to  spray  abundantly  with 
llime  water,  calcium  polysulphide,  or  lime  sulphur  mixture,  using  these 
lliquids  alone,  or,  better  still,  together  with  a  certain  amount  of  flour,  even 
|if  damaged,  as  it  makes  the  mixtiSre  more  adhesive. 

J46  -  Hoplia  floridana  n.  sp.,  a  Coleopteron  Injurious  to  Citrus,  in  Florida.  — 

Fisher,  W.  S.,  in   The  Canadian  Entomologist,  Vol.  I,,  No.  4.,  pp.  140-142.     I<ondoii, 
Apjril,  1 91 8. 

Under  the  name  of  Hoplia  f lor idana  a  description  is  given  of  a  coleop- 

beron  (fam.  Scarabaeidae)  collected  at  Lake  Wales,  Florida,  b}''  Mr.  H.  L. 

|DoziER  on  February  7,  1917  ;  it  is  described  as  new  to  science.     The  five 

p^pecimens,  two  males  and  three  females,  found   up  to  the  present  were 

|:aken  while  feeding  on  citrus  foliage. 

347  -  Nezara   viridula,  a  Hemipteron  Injurious  to  Pecan  Trees  in  Georgia,  U. 

S.  A,  —  See  No.  9270!  this  Review. 
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948  -  Evetrla  buoliana,  a  Microlepidopteron  Injurious  to  Pines  in  France.  — 

I^EvfeQUE  deVilmorin,  '^b.., in  th.^  Bulletin  de la  Societede  Pathologic  vegetale  de  France, 
Vol.  IV,  Pt.  2,  pp.  83-85.  Paris,  1917-     . 

For  many  years  the  pines  of  VerriereS  Have  suffered  from  attacks  of 
Evetria  buoliana  Schiff .,  which  destroys  a  considerable  number  of  buds  and 
deforms  the  trees  to  such  an  extent  that  they  are  absolutely  unrecognizable. 
Young  trees  are  particularly  attacked. 

The  microlepidopteron  (fam.  Tortricidae)  was  described  for  the  first 
time  in  1776,  in  Austria,  and  is  known  in  Europe,  where,  of  recent  years, 
notes  on  it  have  been  published  by  various  authors,  amongst  them  Barbey, 
Lesne  and  Trinchieri. 

In  the  summer  of  1914  it  was  reported  for  the  first  time  in  different 
parts  of  the  United  vStates,  where  it  was  probably  introduced  accidentally 
on  young  pines  imported  from  Europe.  In  order  to  preventfits  being  again 
introduced,  the  American  Government,  by  its  Quarantine  Order  No.  20 
of  March  i,  1915,  which  came  into  force  on  July  i,  1915,  forbade  the  im- 
portation of  all  varieties  of  pine  of  European  origin. 

At  Verrieres  P.  ponderosa,  P.  ponder.osa  var.  Malletii,  P.  Sabiniana,  P. 
Taeda,  P.  contorta,  P.  mttricata  are  seriously  injured,  and  some  specimens 
have  been  completely  killed  by  the  repeated  attacks  of  the  insect. 

P.  Thunbergii,  P.  Wilsonii,  P.  Coulteri,  P.  Jeffreyi,  P.  yunnamensis , 
P.  uncinata,  P.  Bal/ouriana.  P.  Pinaster,  P.  monophylla,  P.  leiophylla  and 
many  others  are  also  attacked,  but  less  severely. 

The  only  specimens  of  P.  sylvestris,  P.  Laricio  and  P.  Laricio  var.  atis- 
triaca  are  old  and  strong,  and  the  damage  could  not  be  ascertained. 

On  the  other  hand,  a  series  of  5-leafed  pines,  represented  at  Verrieres 
by  P.  Armandi,P.  Ayacahuite,  P.  Cembra,  P.  excelsa,  P.  koraiensis,  P.  mon- 
ticola,  P.  parviflora,  P.  pentaphylla,  P.  Peuce  and  P.  Strobus  has,  so  far, 
proved  immune. 

The  fine  pine  from  northern  China,  P.  Bungeana,  is  also  free  from  at- 
tack, as  is  a  fairly  strong  specimen  of  P.  sylvestris  var.  rigensis,  and  another 
of  P.  rigida 

The  insect  pupates  in  a  gallery  hollowed  within  the  bud,  in  the  first 
fortnight  of  June,  and  the  moths  appear  at  the  end  of  June  or  beginning  of 
July.  Attacked  buds  which  were  plafed  in  a  breeding  cage  on  June  i, 
1915,  gave  moths  on  June  5.  In  1917,  nearly  all  the  larvae  pupated  on 
June  II,  and  the  first  moths  emerged  on  June  26.  The  author  found  a 
parasitised  pupa,  the  bod}'  of  which  was  filled  with  a  large  number  of 
small  larvae. 

The  onh'  method  of  control  seems  to  be  the  collection  and  destruction 
of  infected  buds  containing  larvae  or  pupae.  Nevertheless,  although  this 
methofi-  has  been  adopted  caretully  for  many  years  at  Verrieres,  the  ravages 
of  the  insect  continue  to  increase.  It  might  be  possible  to  utiHse  several 
species  of  ichneumons,  parasites  of  the  larvae  of  Evetria,  the  presence  of 
which  was  first  observed  in  1917  at  Verrieres.  M.  Lesne  advises  that  at- 
tacked buds  should  be  collected  towards  the  beginning  of  June,  and  that, 
instead  of  burning    them,  they  should    be   enclosed  in  vessels     covered 
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with  a  fine  mesh  metallic  net  which  will  prevent  the  escape  of  the  moths, 
but  not  that  of  their  parasites. 

« 

INJURIOUS  VERTEBRATES. 

949-The  Control  of  Field  Mice  by  Acetylene  Gas.—  nAriArEQPriOT  IIHA. 
(PAPAGEORGioTT,p.)inrEnPriK0NAEATI0N  THS  B.  rEQPIKHS 

ETAIPEIAS   {Bulletin  of  the  Royal  Hellemc  Society  of  Agriculiuro),  Vol.  X,  No.  iii, 
pp.  3i?9-3i»2  +  i  Fig.     Athens,  1918. 

The  author  reports  the  very  satisfactory  results  obtained  by  him  at 
the  Agricultural  Station  of  Thessaly  with  a  new  acetylene  gas  method  for 
destroying  field  mice.  In  many  parts  of  the  vast  cereal-producing  plain 
of  Thessaly  field  mice,  aided  by  favourable  conditions,  have  multiplied  so 
considerably  that  they  are  a  serious  menace  to  the  coming  harvest.  In 
the  absence  of  other  chemical  products,  such  as  strychnine,  carbon  bi- 
sulphide, etc,  the  author  applied  calcium  carbide,  produced  in  large  quan- 
tities by  a  iQcal  fijm  working  a  water  fall  at  Gorgopotamos,  near  Lamia. 
Small  pieces  of  calcium  carbide  the  size  of  a  pea  are  placed  in  the  holes 
dug  by  the  mice,  a  little  water  poured  in  and  the  holes  stopped  up.  The 
mice  are  suffocated  by  the  gas.  If  new  holes  open  in  two  or  three  days 
the  procedure  is  repeated.  The  method  is  harmless  to  those  using  it, 
easy  to  apply,  and  cheap. 
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teron  Endophagous  on  the  Scale-Insect  Schizaspis  lobata,  in  the  Philippines.  —  1061.  The 
Use  of  Bats  in  the  Control  of  Insects,  especially  Tortricidac,  Injvirious  to  Pine  Woods. 

Insects,  etc.,  Injurious  to  V.arious  Crops.  —  1062.  The  Alfalfa  Eooper  {Autographa  cad- 
jornica),  Injurious  to  Various  Cultivated  Plants  in  Canada.  —  1061.  The  West  Indian  Mole 
Cricket  (Scabferiscus  vicinus),  Injurious  to  Crop"  in  Porto  Rico.  —  io6.|.  Tyioza  alacris,  a 
Hemipteron  Injurious  to  Eaurel  in  New  Jersey,  U.  S.  A.  —1065.  Paf>ilio  thoantiades,  a 
!Macrolepidopteron  Injurious  to  Citrus  Plants  and  the  Hj^menopterou  Ptcromalus  caridci 
its  Natural  Enemy,  in  the  Argentine.  —  1066.  A  Tortricid  Moth  Injurious  to  the  Chestnut 
Tree,  in  Italy.  • — 1067.  Stiitolobus  tiilineaius  n.  s]).,  a  Hemipteron  (Homoptera)  living 
on  Cyoress   in  Eouisiana,  U.  S.  A. 
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Mechanical  Ploughing. 
Methods  of  Ploughing  without  Ridges 

by 

A.   Tarchetti  . 

Director  of  the  Mechanical  Department 
of  the  "  R.  Stazione  Sperimentale  di  Risicoltura"  at  Vercelli,  Italy. 

The  most  important  factors  controlling  the  yield  from  a  machine  plough 
are  the  way  the  land  is  set  out  and  the  choice  of  the  most  suitable  method 
of  ploughing. 

As  is  well  known  there  are  two  systems  of  ploughing  —  ploughing 
with  or  without  ridges  (i). 

P1.0UGHING  WITHOUT  Ridges. 

In  this  method  the  furrow-slices  are  turned  always  to  one  side  and  no 
3pen  furrows  are  left,  thus  facilitating  work  with  harrows,  drills,  binders, 
stc,  but  requiring  good  well-drained  soil.  It  can  be  performed  in  two 
n^ays  : — 

i)  The  ordinary  method  (the  most  used  in  Europe)' consists  in  succes- 
ively  turning  parallel  furrows,  by  moving  backwards  and  forwards  be- 


(i)  Hilling-up  (used  for  maize  and  other  hoed  crops)  can  be  considered  as  a  derivation  of 
|)oth  the  above-mentioned  S3'stems,  rather  than  as  a  special  method,  as  it  first  requires  the 
ind  to  be  worked  uniformly,  the  hills  being  thrown  up  afterwards,  usually  with  double- 
breasted  ploughs. 
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tween  the  headlands.  It  is  also  practised  on  hilly  land,  as  the  furrows  can 
all  be  thrown  down-hill.  It  requires  ploughs  that  can  alternately  turn 
the  soil  to  the  right  (going)  and  left  (returning)  as  with  one-way,  balance, 
and  double  Brabant  ploughs. 

2)  The  Fellemberg  method  requires  uninterrupted  furrows,  obtained 
by  keeping  the  plough  turning  continually  in  the  field,  either  from  the  head- 
lands towards  the  centre  or  vice  versa.  With  this  method  there  are  thus 
curved  furrows  at  the  corners  of  the  field,  therefore  leaving  small  triangular 
areas  unploughed.  It  evidently  necessitates  the  use  of  the  common  single- 
breasted  plough' (turning  either  to  the  right  or  left)  as  in  the  ordinary  mo- 
tor- or  traction-ploughs. 

The  same  type  of  plough  can  be  used  for  making  ridges,  either  by  ga- 
thering-up  or  casting.  This  method  is  too  well  known  to  necessitate  a 
description,  but,  on  account  of  its  importance,  it  will  be  considered  later. 

i)  Ordinary  pi<oughing  without  ridges.  —  This  can  be  done  on 
land  of  any  shape  or  size  and  requires  no  special  setting-out  of  the  land, 
but  the  following  precautions  should  be  observed  :  — 

a)  The  furrows  should  be  turned  parallel  to  the  longest  side  of  the 
field,  to  reduce  the  number  of  turns  at  the  headland.  However,  it  may 
be  better  to  sacrifice  the  long   furrow  for  the  advantage    of  having  the 


I,  —     urrows  between  two  parallel  sides  of  an  irregular  field. 


furrows  between  two  regular  and  parallel  sides,  as  in  Fig.  I,  so  as  not  to 
leave  wedge-shaped  pieces  that  would  have  to  be  finished  with  a  team  or 
by  hand. 
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b)  In  this  case  it  is  best  not  to  carry  the  furrows  up  to  the  irregular 
ines  AB-CD  of  the  other  ends  of  the  field,  but  rather  to  stop  them  on  the 
ectilinear  line  ab-cd,  so  that  the  work  will  be  easier  to  finish,  either  with 
ii  team  or  with  the  machine  itself. 

c)  The  entrance  into  the  field  should  never  (as  in  any  system  of 
)loughing  whatever)  be  forgotten,  and  the  order  of  the  work  should  be 
ubordinated  to  it  so  that,  when  the  work  is  finished,  the  machine  does 
LOt  need  to  pass  over  the  ploughed  ground.  Thus  in  the  case  of  Fig.  I, 
vhere  E  is  the  entrance  to  the  field,  the  ploughing  will  be  commenced  at 
ic  a,  c^  .  .  .  up  to  b^d^,  that  is,  at  such  a  distance  from  BD as  will  allow 
he  machine  or  the  team  to  pass  to  finish  the  headland  b^d^-BD.  After- 
wards, the  headland  ab-AB  is  first  ploughed,  then  the  strip  b^d^  -  bd  and 
:nally  the  headland  cd  -  CD,  the  machine  leaving  the  field  at  the  entrance  E. 

By  ploughing  without  ridges,  the  whole  of  the  field  can  be  ploughed, 
ave  t.he  small  areas  at  the  ends  of  the  headlands  necessary  for  the  machine 
3  turn  in,  proportional  to  the  width  of  the  headlands  (i)  and  which  are 
worked  by  hand. 

When  balance  ploughs  are  used  the  width  of  the  headland  is  approxi- 
lately  equal  to  the  distance  between  the  two  extreme,  opposite  ploughs. 
b  the  case  of  turnwrest  ploughs  and  double-Brabants,  it  depends  on  the 
jreadth  of  the  always-necessary  double,  or  figure-of-S,  turns  that  the 
jiachine  can  take,  providing  that  it  is  not  a  question  of  machines  with  a 
bntral  gripping-drum,  which,  up  to  a  certain  point,  can  turn  on 
.emselves. 

2)  FellEmberg  ploughing.  —  As  is  well  known,  it  is  difficult  to 
jirn  perfect  furrows  on  a  curve  so  that  this  system  is  not  advisable  in  all 
ir  soils  (in  Italy)  where  the  ploughing  is  usually  heavy  and  deep,  the  earth 
;ing  turned  over  as  evenly  as  possible. 

On  the  other  hand  this  system  is  much  used  in  America  where  the  large 

Igular  spaces,  the  friable,  light  soils,  and  the  shallow  ploughing,  give  a  cer- 

|.in  liberty  as  regards  beginning  ploughing,  and  where  rapid  work  together 

ith  the  maximum  yield  from  the  machine  are  required  rather  than  regular 

|id  perfect  ploughing. 

With  this  system  the  time  lost  in  turning  when  not  working  is  certainly 
I  a  minimum  (theoretically  it  should  be  nil),  as  the  fatigue  caused  by  turn- 
|g  when  working  is  also  minimised,  but,  on  the  contrary,  very  large  tri- 
Igular  plots  (the  size  of  which  increases  with  the  size  of  the  field  and  the 
luteness  of  the  angle)  are  left  in  the  corners  of  the  field,  thus  necessitating 
|.eir  being  worked  with  a  team  or  by  hand,  or  even,  if  so  desired,  with  the 
p.chine,  but  with  a  great  loss  of  time. 


(i)  Tthe  headlands  are  best  not  ploughed  with  cable-hauled  machines,  but  rather  with 
earn.     But  if  this  is  required  a  free  strip  should  be  left  along  AC,  so  that  the  machine 
leave  the  field  with  the  anchors  or  anchor- waggon,  etc. 
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In  order  that  ploughing  may  proceed   normally  and  uninterruptedly! 
the  field  should  first  be  carefulh'  and  visibly  marked  out  (by  poles,  plaster,' 
furrows,  etc.)  to  show  the  points  and  geometrical  lines  symmetrical  to  the 
sides  of  the  area  and  indicating  any  changes  in  direction  of  the  furrows. 


D  'tz  C  , 

Fig.  2.  —  Felletnberg  method:  application  to  a  square  field.  j 

As  an  example  of  this  procedure  let  us   take  a  four-sided  equilateral 
field  (square  or  lozenge-shaped)  as  in  Fig.  2.     After   finding  the   centre  0 


Fig.  3.  —  Fellemberg  method :    finishing  the 
corner  of  a  square  field  in  decreasing  arcs. 


Fig.  4.  —  Fellemberg  method :  application  to 
a  triangular  field. 


of  the  field  (where  the  diagonals  AC,  BD  intersect)  a  circle  OM is  described 
equal  to  the  maximum  turn  possible  to  the  machine.     Then,  round  this 
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circle  ploughing  is  begun,  at  a,  for  example,  in  a  circle  concentric  to  0. 
When  the  machine  has  arrived  at  b,  near  the  starting  point  a,  it  is  turned 
outwards  by  a  distance  equal  to  the  breadth  of  the  gang,  and  the  second 
circle  concentric  to  0  is  started  at  a^,  and  so  on,  up  to  the  last  circle,  «■«. 
at  a  tangent  to  the  edge  of  the  field.  The  spaces  in  the  circle  OM  and  th. 
triangles  A,  B,  C,  D,  are  then  worked,  either  by  hand,  with  a  team  or  the 
machine  itself  according  to  their  area.  In  the  last  two  cases  sufficient 
space  should  be  left  by  the  last  circle  an  between  the  last  furrow  and  the  edge 
)f  the  field  to  allow  the  machine,  etc.,  to  pass  from  one  corner  of  the  field 

to  another  in  order  to  plough  the  decreasing  areas  mn,  m-i  n-^ 

(Fig.  3)  at  each  angle  (i). 

The  procedure  is  similar  in  the  case  when  the  field  is  triangular  (Fig.  4)  ; 
:he  centre  0  is  at  the  point  of  intersection  of  the  bisectors  of  the  angles 
A,  B,  C,  but  the  plots  left  unploughed  are  larger  owing  to  the  acuteness 
)f  at  least  2  angles. 

If  the  field  is  rectangular  or  rhomboidal  (Fig.  5),  the  points  where  the 
iisectors  of  the  angles  A^  B^  C,  intersect  are  at  M,  N.  The  line  MN  is  the 
ine  of  symmetry  of  the  field,  and  should  be  visibly  marked  in  a  rectangle 
ormed  by  the  lines  ab,  cd  perpendicular  to  the  parallel  sides  of  the  field. 

Then,  with  M  and  A^as  centres,  the  half-circles  &i  Cm  «i  and  c^  Cn  d^  (2) 
vith  the  radii  MC,n  and  Nd  respectively  and  the  lines  ad  and  &c  are  marked 
)n  the  ground,  and  ploughing  of  the  zone  enclosed  by  these  lines  is  begun 
IS  shown  in  Fig.  6.  After  opening  the  median  furrOw  C^  C„  on  the  line  of 
lymmetry,  with  an  ordinary  double  breasted  plough,  ploughing  is  begun, 
md  furrow  i  is  turned  throwing  the  soil  to  the  right.  When  the  hmit 
narked  by  the  half -circle  a^  C,n  b-^  is  reached  the  gang  is  lifted  and  a  figure - 
)f-8  turn  made  in  the  direction  of  the  arrow,  to  open  furrow  2  on  the 
eturn,  always  throwing  the  soil  to  the  right  and  so  on,  until  the  machine 
rrives  at  d^,  when  the  ploughing  becomes  continuous,  turning  around  the 
art  already  ploughed  (shaded  area  of  Fig.  5)  to  complete  the  work. 

Some  authors  (3)  advise  a  procedure  shown  in  Fig.  7  :  the  first  furrow 

[s  started  at  M,  and,  at  N,  the  machine  is  turned  to  the  right,  ploughing 

small  curve  Nn;  the  ploughs  are  then  lifted  and  a  figure-of-8  turn  made 

o  return  to  n,  when  the  machine  ploughs  along  the  hne  n  N^  M^m;  at  ni 


(i)  This  method  recalls  to  mind  the  following  very  original  one,  known  now  for  some  years, 
lut  unsuitable  for  large  areas  : — ■  a  cable  attached  to  the  machine  was  rolled  round  a  strong 
lost  planted  firmly  in  the  centre  of  the  field  ;  as  the  machine  advanced ,  it  tended  to  move  in 
I  straight  lino  but,  being  held  by  the  cable,  it  was  obliged  to  turn  round  the  post  unrolling  the 
^ble,  and  ploughing  in  the  fashion  of  an  Archimedean  spiral  instead  of  concentric  circles. 

(2)  To  speak  exactly,  the  machine ,  in  describing  the  curves  on  starting  from  the  straight 
le,  describes  spirals  rather  than  circles. 

(3)  See  "Farm  Power",  published  by  the  International  Harvester  Co.,  of  Chicago. 
Journal  d' Agriculture  pratique,  191 7,  No.  6.  — •  Le  Genie  rural,  1917,  No.  66.  —  See  also 

.,  1917,  No.  574. 


I 
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the  ploughs  are  againlifted,  audanother  figure-of-8  turn  made  to  return  to 
w,  and  so  on,  until  having  reached  the  minimum  turning  radius  of  the! 
machine    at   Cj,  it    ploughs    round    the    plot    already    ploughed,    as    in 
Fig.  6,  that  is,  it  successively  describes  the   half -circles  concentric  to  Mi 


Fellemherg  method. 


Fig.  5. 


Fig.  6. 


Fig.  7. 


Fig.  5.  —  Application  to  a  trapezoidal  field. 

Fig.  6.  —  Preparation  of  internal  area  without  ploughing  in  curves. 

Fig.  7.  —  Preparation  of  internal  area  by  ploughing  in  curves. 


and  N  (Fig.  5)  and  the  straight  furrows  between  ah  and  cd.     In  any  case 
this  procedure  makes   it    very   difficult  to    plough  on  the  curved  hnes 

Nn  nNj_Mj_7n without  considering  the  fatigue 

caused  by  the  continual  double  turns  at  the  end  of  the   furrow  (i). 


n 


(i)  In  cases  such  as  Fig.  5,  some  authors,  particulartj'  Berthault  (cf.  Barral  ana 
Sagnier,  DicHonnaire  d' Agriculture,  Vol.  Ill,  p.  412),  have  proposed  the  followiiag  method 
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As  is  shown  in  Fig.  5,  and  as  would  be  exi^ected,  the  dead  angles,  i.e.,  these  remaining 
to  be  ploughed,  are  all  the  narrower  as  the  maximum  radius  of  curvature  Ma  is  smaller. 
It  will,  therefore,  be  seen  that  it  is  advisable  to  consider  a  field   as   composed   of  a  num- 
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Fig.  8.  —  Ploughing  the  internal  square 
by  the  method  of  fig.  2. 
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Fig.  9.  —  Ploughing  the  internal  square 
by  the  method  of  fig.  5. 


ber  of  rectangular  or  rhomboidal  plots  and  to  plough  each  of  them  successively.  Thus,  the 
square  piece  in  Fig.  2  can  be  considered  a  made  up  of  2  rectangular  plots  Atf_  Z)  and  tBCt  , 
which  should  be  ploughed  separately  according  to  the  method  described  above.  Again,  the 
field  may  be  considered  to  be  divided  into  2  squares,  one  inside  the  other,  the  internal  square 
being  ploughed  first,  either  by  the  method  shown  in  Fig.  2  (Fig.  8)  or  by  that  shown  in  Fig.  5 
j{Fig.  9),  being  continued  1:)y  the  Fellenberg  method  round  the  square. 


Fig.  10  shows  the  case  of  an  irregular  4-sided  field.  After  finding  the 
Ibisectors  of  the  4  angles  and  their  points  of  intersectionikf  and  N,  parallels 
|to  the  sides  BC  and  AD  are  drawn  to  meet  the  bisectors  of  the  respective 
ingles  C  and  D  in  c  and  d,  thus  forming  the  triangle   Med.     From  the 
ipices  of  this  triangle  the  lines  Ma,  Mb,  cc^.  cc^^   dd^.  dd^^    are  drawn  per-^ 
Jpendicular  to  the  sides  of  the  triangle,  then,  with  M,  c,  and  d  as  centres, 
ires  of  a  circle  contained  between  these  perpendicular  are  drawn,  complet- 
ing the  triangle  OPQ.     For  the  interior  of  this  triangle,  with  N  as  centre, 
[the  procedure  is  that  of  Fig.  4,  then  all  outside  the  triangle  up  to  the  edge 
hi  the  field  is  ploughed. 


I)f  ploughing,  starting,  from  outside :  —  at  i  metre  from  the  bisectors  and  the  median 
line,  parallel  lines  are  drawn  on  each  side .  enclosing  headlands  '2  metres  wide.  The 
Jirst  furrow  is  turned  along  the  edge  of  the  field  and  then  the  work  gradually  proceeds 
awards  in  straight  decreasing  furrows,  while  the  ploughs  are  lifted  or  earthed  at  'each 
agle  turn  at  the  headlands,  which  are  finally  split  again.  This  method,  however,  does 
kot  observe  the  principle  of  continuous  labour  proper  to  the  Fellemberg  system,  and, 
laoreover,  it  necessitates  heavy  work  at  the  turns  and  it  results  in  leaving  triangular 
Ireas  between  the  bisectors  that  have  to  be  worked  by  hand. 
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If  the  triangle  OPQ is  very  large  in  proportion  to  the  total  area  of  the 
field,  it  may  be  advisable  to  reduce  it  by  constructing  a  similar  but  smaller 
triangle  inside  it,  to  serve  as  a  basis  for  the  work.     But,  in  this  case,  the 


Fig.  10.  —  Fellemberg  method :   application    to  a    four -sided 
irregular  field. 


length  of  the  straight  journeys  ad^  bc^,  c^^  d^^,  is    decreased,   though  they 
justly  allow  a  period  of  rest  for  the  driver. 

In  the  case  of  a  polygonal  or  irregular  field  it  is  always  allowable  to 
split  it  up  geometrically  into  two  or  more  of  the  figures  considered  above, 
and  to  plough  such  parts  separately  or,  on  the  contrary,  to  leave  too  narrow 
or  too  irregular  corners  to  be  finished  with  the  ordinary  plough. 
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950  -  Facilities  accorded  to  Official  Agronomists  for  the  Purchase  of  Automobiles,  in 

Canada.  —  Savoie,  F.  N.  (Secretary,  Ministry  of  Agriculture),  in  the  Journal  of  Agricul- 
ture (Organ  of  the  Minister  of  Agriculture  for  the  Province  of  Quebec),  Vol.  XXI,  p.  180. 
Quebec,  June  15,   1916. 

As  farmers  are  asking  more  and  more  the  aid  and  advice  of  the  offi- 
cial agronomists,  the  Minister  of  Agriculture  for  the  Province  of  Quebec 
has  authorised  all  the  agronomists  to  buy  an  automobile  to  facilitate  their 
work.  In  order  to  encourage  the  agronomist  to  take  care  of  the  machine 
he  has  the  choice  bftween  2  systems  of  purchase  :  —  t)  annual  repay- 
ments of  20  %  +  6  %  interest  on  the  cost  price ;  2)  immediate  repayment 
of  2/3  the  cost  price. 

In  both  cases  the  automobile  remains  the  propert)'^  of  the  agronomist  ; 
the  annual' licence,  fire  insurance,  running  costs- (petrol,  oil,  repairs),  are 
paid  for  by  the  Ministry.  The' systems  are  based  on  a  buying  price  of 
$1  200. 

The  agronomist  has  to  keep  an  account  of  his  expenses  and  the 
monthly  mileage  covered  on  official  work. 

Both  systems  were  tried  in  1917,  with  satisfactory  results. 

Some  agronomists  have  travelled  more  than  10  000  miles.  Four 
chose  the  repayment  by  annual   amounts,  the  rest  preferring  that  by  -/a. 

951 -On  the  Possibility  that  Man  can  Live  on  a  Diet  Containing  No  Fat;  Researches 

in  Denmark. —  Ugeskrift  for  Lc^jidmaend,  Year  63,  i^o.  22,  pp^  296-298.  Copenhagen, 
May,  1918. 

Previous  researches  aiming  at  asceitainirg  if  there  is  a  minimi  m  c  f  fat 
required  in  the  human  diet  have  lead  to  the  general  conclusion  that 
man  cannot  live  without  a  certain  quantity  in  his  diet,  otherwise  he  will 
become  unhealthy  and  may  even  endanger  his  life.  Physiologists  aie  ret 
agreed  as  to  the  exact  daily  minimum  of  fat  required  by  the  human  being 
I  for  continued  well-being.  VoiT  fixed  the  amount  at  56  gm.,  Tigerstedt 
at  80  or  100  gm.,  while  SoFus  ToRUP  also  indicates  the  latter  figures  and 
says  that,  during  the  present  war,   a  characteristic  unhealthy  state   has 
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appeared  which  he  calls  "  fedthunger  "  (fat  hunger)  and  which  has  appeared 
in  those  countries  where  there  is  a  shortage  of  fats,  a  state  resembling  that 
of  Nansen's  companions  in  the  Greenland  expedition.  Numerous  researches, 
using  rats,  have  been  made  in  the  United  States  on  this  subject ;  when 
the  rats  received  a  diet  absolutely'-  free  from  fats,  they  became  diseased, 
recovery  being  obtained  on  giving  them  the  substances  that  were  lacking. 
But  the  substances  under  question  acted  specifically  in  this  case,  some 
having  a  positive  action,  i.  e.,  producing  recovery  (fat  from  butter,  egg 
yellow,  liver  oil,  etc.),  while  others  (fat  from  pig;  olive  oil,  almond  oil,  etc.) 
did  not  bring  about  recovery  or  the  return  of  the  animals  to  the  normal 
state.  It  was  concluded  that  the  effect  was  not  due'to  the  fats  themselves, 
and  that  it  was  once  more  a  question  of  "  vitamines  "  (i). 

In  order  to  obtain  more  definite  information  on  the  subject,  Dr. 
HiNDHEDE  made  some  observations  on  two  strong,  healthy  persons,  one  a 
gardener,  aged  31  years,  and  the  other  a  student,  aged  24  years.  The 
subjects  received,  for  more  than  a  year,  a  diet  "practically"  free  from 
fats,  consisting  of  bread,  potatoes  and  vegetables,  variation  being  obtained 
by  introducing,  at  stated  periods,  sweetened  gruel.  The  two  subjects 
were  kept  in  very  good  condition  while  they  were  fed  on  bread,  potatoes 
and  vegetables  ;  on  the  contrary,  however,  they  lost  flesh  when  the  ve- 
getables were  replaced  by  the  sweetened  gruel.  Hindhede  admits  that 
young,  robust  persons  can  live  in  perfect  health  for  16  months  (and  more, 
as  the  experiment  is  still  in  progress)  on  a  diet  of  bread,  potatoes,  cabbages, 
rhubarb  and  apples,  while  a  diet  composed  exclusively  of  sweetened  gruel 
could  apparently  not  be  tolerated  for  more  than  a  month.  He  therefore 
concludes  that  the  different  vegetables  contain  vitamines  similar  to  those 
found  in  fats,  and  that  the  latter  can  be  very  well  dispensed  with  provid- 
ed they  are  replaced  by  vegetables.  This  also  explains  the  insufficiency 
of  the  sweetened  gruel.  Owing  to  present  circumstances  the  diet  in  Ger- 
many is  characterised  by  penury  of  fats ;  although,  generally  speaking,  the 
effects  of  such  a  state  of  affairs  have  not  been  so  serious  as  might  have 
been  supposed,  certain  unhealthy  conditions  have  appeared,  contrary  to 
the  observations  of  Hixdhede,  aiiiongst  which  is  that  called  "  Kartof- 
felkrankheit "  (potato  disease)  by  Dolener  ;  but  it  appears  that  this  disease 
was  cured  by  adding  vegetables  to  the  potatoes.  Similarly,  Hindhede 
attributes  all  the  unhealthy  conditions  produced  in  Germany  by  the  lack 
of  fats  to  the  lack  of  vitamines  in  the  food.  He  thinks  that  there  is  no 
great  need  of  alarm  at  the  prospect  of  an  eventual  total  lack  of  meat  and 
fat,  provided  that  care  is  taken  to  supply  sufficient  seeds,  potatoes  and 
vegetables. 

In  conclusion,  Hindhede  deduces  some  observations  of  practical 
value  from  his  thesis.  Those  who  have  little  land  should  devote  as 
much  as  possible  of  it  to  market-gardening.  In  this  way  it  bas  been 
calculated  that  Denmark  could  maintain  20  million  individuals,  if  the  live 
stock  industry  were  suppressed.     Although  the  exclusive  growth  of  plants 


(i)  S2e  R.,  July,  15-18,  No.  719.  {Ed.) 
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is  not  desirable  and  as  tliese  deductions  are  obviously  as  yet  insufficiently 
sure  to  allow  of  their  practical  use,  they  are  of  great  interest  from  the 
physiological  point  of  view  in  that  they  apparently  show  that  the  human 
being  can,  without  much  risk,  do  without  fats  during  a  certain  period. 

952  -  TI13  Fasiing  of  Cattle  and  "  Barlow's  Disease"  in  Children  Caused  by  Milk.— 

Nordisk  Mejeri-Tidnins,  Year  XXXIII,  No.  24,  p.  284.  Stockholm,  June,  1918. 
"  Barlow's  disease  "  so  resembles  scurvy  that  it  is  often  called  infantile 
scurv5^  It  appears  in  children  fed  exclusively  on  sterilised  and  boiled 
milk.  It  is  obvious  that  the  time  required  in  heating  milk  has  an  influence 
on  its  vitamine  content.  Moreover,  it  is  generally  believed  that  milk  is 
richer  in  vitamines  during  the  summer  when  the  fodder  given  to  the  cattle 
is  fresher,  than  in  winter  when  they  chiefly  feed  on  dry  fodder.  On  the 
other  hand,  if  roots  are  fed  heavily  in  winter,  milk  might  be  produced  that 
is  richer  in  vitamines  than  the  milk  usually  produced  during  that  season, 
and  thus  have  the  effect  of  rendering  the  appearance  of  Barlow's  disease 
more  rare. 

In  any  case,  it  is  safest  to  pasteurise  milk  for  children  at  alowtempera- 
ture,  the  best  method  being  to  heat  the  milk  for  30  minutes  at  63°  C. 

953  -  Bacterial  Precipitins  and  the  Detection  of  Bad.  botulinus  in  Preserved 
Foods  by  the  Thermo-Precipitation  Method.  —  See  No.  1047  of  this  Review. 

954  -  Investigations  into  the  Possibility  of  Calculating  the  Experimental  Error  in 

Field  ExparimintS.  —  Gorski,  M.  and  Sxefaniof,  M.  (Landwirtschaftliche  Hochschule 
Dublany  bei  Lemberg),  in  Die   landwirtschaftlichen  Versuchs-Stationen,  VoL  XC,  Pt.  3 
and  4,  pp.  225-240.     Berlin,  1917. 
Recently  the  experimental  error  has  been  calculated  in  field  experi 
ments  in  m.a.ny  different  places,  but  without  much  attention  being  paid 
to   the   possibility   of  its  practical  application. 

Practically  the  only  important  works  on  this  subject  are  :  — 
i)  that  of  Th.  Pfeifper  and  E.  Blanck  {Die  landwirtschaftlichen  Versuchs- 
Stationen,  Vol.  lyXXXIII,  p.  331,  1914)  in  which,  according  to  the  au- 
thors, too  few  experimental  plots  were  used  ;  2)  the  investigations  of 
Th.  Remy  {Landwirtschaftliche  JahrbUchcr,  Vol.  XI^III,  p.  453,  1912), 
which  are  not  very  conclusive  because  not  carried  out  under  consistent 
conditions  ;  3)  the  important,  but  little  known  work  of  E.  ZalESki  f  An- 
leitung  zur  Ausfiirhrung  vergl.  Versuche  mit  verschtedenen  Zuckerruben- 
sorten,  aus  dem  Polnischen  vom  Verfasser  iibersetzt,  2.  Ausgabe,  Krakau, 
1912),  which,  unfortunately  has  not  been  completely  published;  4)  the 
very  exact  investigations  of  TuLAikov  {Journal  Opitnoi  Agronomii, 
1913)  ;  5)  P-  Ehrenberg's  study  {Die  landwirtschaftlichen  Versuchs- 
Stationen,  Vol.  I^XXXVIT,  p.  29,  1915),  in  which  the  author,  basing  his 
own  experiments  on  those  of  W-.  B.  MERCER  and  A.  D.  Hall  {Journal  of 
Agricultural  Science,  Vol.  IV,  p.  107,  1911)  (i)  shows  clearly  the  agree- 
ment of  the  results  obtained  with  the  theory  of  the  least  squares  :  however, 
in  spite  of  the  abundant  data  Ehrenberg   considers  his   work  to    be 
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only  an  attempt  to  prove  that  the  experimental  error  may  be  calculated 
in  field  experiments  ;  he  believes  the  results  obtained  in  the  field  to  follow 
in  general  GAUSS'law,  so  that  the  calculation  of  the  experimental  error 
may  be  applied  to  them.  Nevertheless,  he  considers  it  necessary  to  collect 
more  abundant  data  before  the  possibility  of  applying  such  a  calculation 
to  field  experiments  can  be  scientifically  assured. 

In  order  to  supply  further  control  data  4;he  authors  carried  out  new 
investigations  and  experiments  in  the  grounds  of  the  "  I^andwirtschaft- 
liche  Hochschule  "  (Agricultural  College)  of  Dublany,  near  I^emberg, 
Galicia,  in  a  series  of  200  plots  of  sandy  loam  soil  and  300  plots  of  loess 
soil.     The  plants  used  were  oats. 

The  arithmetical  mean  of  the  crops  obtained  from  each  plot,  10.76 
•square  yards  in  size,  was  first  taken,  and  the  deviation  from  this  average 
determined  for  each  plot.     The  experimental  error  was  then    calculated 

by  the  formula  r  —  0.674  1/^^ —  '     where    r    represents     the     probable 

error,  S  n^  the  total  of  the  squares  of  all  the  deviations  without 
considering  their  sign,  and  n  the  number  of  observations. 

Results.  —  Those  of  the  first  set  of  experiments,  in  sandy  loam, 
agree  very  well  with  Gauss' law  of  errors.  The  number  of  positive  and 
that  of  negative  deviations  are  practically  equal,  and  the  extent  of  the- 
deviation  agrees  well  with  the  values  calculated.  If  the  extent  and  the 
sign  of  the  deviation  are  considered  together,  a  satisfactory  agreement 
with  Gauss"  law  is  also  found. 

In  the  second  set  of  experiments,  in  loess,  there  is  a  yet  better  agree- 
ment between  the  deviation  found  and  that  calculated.  On  the  other 
hand  there  is  a  -certain  disagreement  between  the  deviation  sign  ;  instead 
of  150  positive  and  150  negative  deviations,  there  are  139  of  the  first  and 
161  of  the  second.  The  difference  is,  however,  not  sufficiently  large  for 
it  to  be  said  that  the  deviations  do  not  follow  Gauss' law,  as  this  can  only^ 
be  fuUy  applied  to  an  infinite  set  of  observations. 

The  experimental  errors  (deviations  from  the  average)  in  the  two 
sets  are  accidental  errors,  to  which  the  theory  of  the  experimental  error 
may  well  be  applied.  This  does  not,  however,  hold  good  for  all  field  ex- 
periments, but  it  may  be  admitted  that,  in  experiments  carefully  carried 
out  in  homogeneous  soil,    the  errors  which  occur  are  only  accidental. 

955  -  Agricultural  Experiment  Stations  of  Canada.  —  i.  The  Canada  Year  Book  igie-xff, 

pp.  236-249.  Ottawa,  1917.  —  II.  Dominion  Experimental  Farms  ;  A  Guide  to  the  Ex- 
perimental Farms  and  Stations.  Ottawa,  1912.  —  III.  Annual  Reports  cf  the  Experimental 
Farms  and  Stations.  Ottawa.  —  IV.  The  Agricultural  Gazette  of  Canada.  Ottawa.  — 
V.  Bulletins,  pamphlets,  circulars  of  the  Dominion  Experimental  Farms  Branch. 
Ottawa. 

In  Canada  there  are  the  Dominion  Experimental  Farms  and  vStations 
administered  by  the  Experimental  Farms  Branch  of  the  central  Depart- 
ment of  Agriculture  of  the  Government  of  the  Dominion  and  the  Provincial 
Colleges,  Schools  and  Departments  of  Agriculture  which  also  conduct 
agricultural  experiments. 
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Dominion  Experimental  Farms  and  Stations.  —  Under  the  Ex- 
perimental Farm  vStations  Act,  1886, -were  established  a  Central  Experi- 
mental Farm  at  Ottawa  for  Onta-^io  and  Quebec,  and  four  branch  Farms : — 
i)  for  the  Maritime  Provinces  at  Nappan,  Nova  Scotia  ;  2)  for  Manitoba 
at  Brandon  ;  3)  for  the  North-west  Territories  at  Indian  Head,  Saskat- 
chewan ;  and  4)  for  British  Columbia  at  Agassi z.  After  these  five  Farms 
had  continued  in  operation  for  20  years,  the  first  steps  were  taken  towards 
their  extension  in  number  by  the  establishment  of  new  Experimental 
Stations  for  Alberta,  viz.,  one  at  lycthbridge  in  1906  and  the  other  at  La- 
combe  in  1907.  Since  this  date  development  in  the  number  of  the  Farms 
and  Stations,  and  in  the  work  carried  on  by  them,  has  been  rapid  and  con- 
tinuous ;  and  every  province  has  now  one  or  more  Farms  or  Stations.  The 
five  original  farms  established  in  1886  are  known  as  "  Experimental 
Farms  ",  those  added  since  are  styled  "  Experimental  Stations  "  ;  no 
distinction  in  the  work  is  expressed  by  these  titles. 

Dominion  Experimental  Farms  and  Strdions,  1916. 


Farms  or  Stations 


Province 


Acreage 


Date 
established 


Central  Farm,  Ottawa 

Kapuskasing  Station 

Charlottetown  Station 

Nappan   Farm 

Kentville  Station 

Fredericton  Station 

Ste.  Anne  de  la  Pocati^re  Station. 

Cap  Rouge  Station 

I/cnnoxville  Station 

Spirit  Lake  station 

Brandon    Farm 

Morden   Station 

Indian  Head  Farm 

Rostheru   Station 

Scott   Station 

Lacombe  Station 

Lethbridge  Station 

Invermere  Station 

Summerland  Station 

Agassiz  Farm 

Sydney  Station,  Vancouver  Island. 


Ontario 

n 

Prince   Edward  Island 

Nova  Scotia 

» 

New  Brunswick 

Quebec 


Manitoba 

» 

Saskatchewan 

» 

» 

Alberta 

» 

British  Columbia 


467 

I  000 

100 

3c  o 

294 
520 

340 
339 

455 
I  200 

625 
280 
680 
650 

5^0 
850 
400 

53 

550 
I  400 

125 


1886 
1916 
1909 
1886 
1912 
1912 
1911 
1911 

914 
1916 
1886 

1915 
1886 
1908 
1910 
1907 
1906 
1912 
1914 
1886 
1912 


Summing  up,  in  1916  there  were  altogether  21  Farms  and  Stations 
with  an  increased  acreage  over  1915  of  2  213,  or  a  total  average  of  11  148, 
as  compared  with  the  original  five  Farms,  having  a  total  area  of  3  472 
acres. 

Ranging  over  the  whole  of  the  wide  fields  of  agriculture,  arboriculture 
and  horticulture,  the  work  of  the  Farms  has  included  experiments  and 
studies  relating  to  the  breeding  and  feeding  of  farm  live  stock,  the  pro- 
duction of  butter  and  cheese,  field  crops,  natural  and  artificial  fertilisers, 
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cereals,  grasses  and  other  forage  plants,  fruits,  vegetables,  plants,  trees, 
plant  diseases  and  injurious  insects.  The  Farms  are  also  bureaux  of  in- 
formation to  which  agriculturists  resort  for  practical  advice.  In  addi- 
tion to  the  farms  and  stations  included  in  the  foregoing  table  there  are 
7  small  substations  at  Salmon  Arm,  British  Co.umbia,  at  Fort  Vermi- 
lion, Grouard  and  Beaver  lyOdge  in  Alberta,  and  at  Forts  vSmith,  Resolu- 
tion and  Providence,  in  the  Northwest  Territories. 

The  more  strictly  scientific  side  of  the  work  is  carried  on  at  the  Central 
Experimental  Farm  at  Ottawa,  and  is  organised  in  thirteen  divisions  as 
follows  :  —  i)  Field  Husbandry  ;  2)  Animal  Husbandry  ;  3)  Horticulture  ; 
4)  Cereals ;  5)  Chemistry ;  6)  Forage  Plants  ;  7)  Botany ;  8)  Poultry ;  9)  To- 
bacco ;  10)  Economic  Fibre  ;  11)  Illustration  Stations  ;  12)  Apiculture  ; 
13)  Extension  and  Pubhcity.  What  was  formerly  the  Entomological 
Division  became  in  1914  the  separate  Entomological  Branch  of  the  De- 
partment  of   Agriculture. 

Only  brief  mention  is  possible  of  the  more  striking  results  already 
achieved,  with  some  indication  of  the  work  now  being  carried  on.  In  the 
field  of  General  As^ricuUure,  the  importance  of  early  sowing  was  demonstrat- 
ed by  a  series  of  experiments  which  lasted  from  1890  to  1899.  As  the 
result  of  experiments  on  the  branch  Farms  in  the  West,  the  practice  of 
summer  fallowing  for  the  conservation  of  moisture  and  the  destruction  of 
weeds  is  widely  followed  in  the  Prairie  Provinces.  Experiments  contin- 
ued from  1893  to  1910,  have  shown  over  large  areas  in  Canada  the  economic 
advantage  of  applying  fresh  as  compared  with  rotted  farmyard  manure. 
In  the  Cereal  Division,  notable  work  has  been  done  in  the  production  of 
new  varieties  of  grain,  especially  wheat  possessing  the  qualities  of  pro- 
ductiveness, an  early  ripening  habit  and  good  baking  strength.  Varieties 
of  wheat  known  as  Preston,  Stanley  and  Huron  are  all  vigorous  and  pro- 
ductive, and  ripen  early  ;  but  the  variety  that  has  achieved  the  greatest 
success  is  the  Marquis,  which  is  equal  to  Red  Fife  in  baking  qualities,  ripens 
from  5  to  10  days  earlier  and  is  superior  in  productiveness.  It  is  now 
rapidly  superseding   Red   Fife  throughout  the  Northwest. 

Experiments  carried  on  over  a  series  of  years  by  the  Field  Husbandry 
Division,  show  the  advisability  of  a  rotation  which  includes  a  cereal  crop, 
a  hay  crop  (inclding  clover)  and  a  root  crop.     In  the  Division  of  Animal 
Husbandry ,  extensive  breeding  experiments  are  in  progress.     Important 
work  has  been  done  in  the  demonstration  of  effectively  ventilated  stables 
and  cow  barns.     The  Division  of  Horticulture  carries  out  numerous  experi- 
ments with  apples,  plums,  cherries,  grapes,    small  fruits   and  vegetables. 
Man3^  varieties  have  in  past  years  been  tested,  and  promising  seedlings 
for  different  latitudes  have  been  recommended  to  growers.     The  object 
of  the  experiments  with  apples  has  been  to  obtain,  by  cross  fertilisation 
and  selection,  new  varieties  that  will  stand  the  severe  winters,  also  varieties 
of  better  keeping  qualities.     Experiments  were  begun  in  1915  to  test  the 
possibihty  of  growing  root  and  vegetable  seeds  in  Canada  instead  of  im- 
porting them  from  abroad.    So  far  as  they  have  gone,  the  experiments  have 
proved  successful  and  are  being  continued.     In  the  Division  of  Botany, 
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investigations  of  the  diseases  of  cultivated  plants  are  carried  on,  and 
advice  is  given  as  to  remedial  measures  wherever  possible.  Weeds  are 
identified  and  methods  of  eradication  recommended.  Wild  plants  from 
all  parts  of  Canada  are  received  for  identification,  and  information  is 
furnished  as  to  whether  they  are  edible,  medicinal  or  poisonous.  Tests 
are  also  made  as  to  the  suitability  of  the  climate  of  Canada  for  the  growth 
of  various  plants  of  economic  importance,  such  as  fibre  plants  (flax, 
hemp),  medicinal  plants  (opium-poppy,  anise,  etc.),  oil-yielding  plants 
(castor  oil,  soy  bean),  and  miscellaneous  plants  (mustard,  chicory,  etc.). 
Much  has  been  accomplished  in  Arboriculture  not  only  by  setting 
apart  65  acres  at  the  Central  Experimental  Farm  for  the  testing  of  trees 
and  shrubs  from  all  parts  of  the  world,  but  also  by  the  encouragement  given 
to  tree-planting  in   the  western  provinces. 

The  Division  of  Chemistry  covers  a  large  field,  and  the  Dominion 
Chemist,  who  is  also  Assistant  Director  of  the  Farms,  controls  a  staft'  of 
nine  fully  quahfied  chemists.  Investigations  have  been  conducted  to 
determine  the  nutritive  value  of  fodder  plants  by  analyses  at  different 
stages  of  their  growth.  Canadian  grown  cereals  have  been  analysed  to 
ascertain  their  quality  and  nutritive  value,  and  the  straw  has  also  been 
examined  to  determine  its  value  as  fodder.  Analyses  have  been  made 
of  soils  from  different  parts  of  the  Dominion.  Investigations  have  been 
made  into  farmyard  manures.  Many  experiments  have  been  conducted 
to  throw  light  on  the  factors  affecting  soil  moisture,  and  means  have  been 
suggested  whereby  the  desired  conditions  of  moisture  may,  to  a  great 
extent,  be  obtained  and  controlled  by  cultural  operations.  The  influence 
of  environment  on  the  composition  of  wheat  has  been  studied  since  1905, 
and  the  work  has  now  been  enlarged,  through  co-operation  with  the  Do- 
minion Meteorological  Service  at  Toronto,  to  secure  a  more  comprehensive 
and  detailed  study  of  the  relationship  between  weather  conditions  and 
crop  growth.  Analyses  of  sugar  beets  have  been  useful  in  demonstrat- 
ing the  suitability  of  soil  and  climate  at  widely  different  points  of  the 
Dominion  for  the  growth  of  roots  of  high  sugar  content  and  ipuhty.  Well 
waters  from  farm  homesteads  have  been  the  subject  of  special  study. 
Numerous  analyses  are  made  in  conjunction  with  problems  relating*  to 
the  land,  the  crop  and  the  animal  which  from  time  to  time  are  submitted 
by  farmers  for  solution.  Analyses  are  also  made  of  dye  stuffs,  preservatives, 
pickling  solutions,  etc.,  and  systematic  investigational  work  with  commer- 
cial fertilizers  is  now  being  carried  on.  Owing  to  the  scarcity  of  potash 
caused  by  the  European  war,  the  preparation  of  a  nitro-potassic  fertihser 
by  the  drying  and  grinding  of  seaweed  was  undertaken  at  a  point  on  the 
coast  of  Nova  Scotia.  The  fertihsing  value  of  the  material  so  prepared 
is  being  tested  in  the  field. 

The  Poultry  Division  undertakes  experiments  in  the  breeding,  etc., 
f  farm  poultry.  Demonstrations  in  poultry  keeping  are  made,  chit  fly 
'or  the  purpose  of  proving  locally  that  farm  poultry  rather  than  the 
poultry  farm  is  profitable. 

Experiments  in  the  growth  of  tobacco  are  carried  on  by  an  expert 
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from  France  at  Ottawa,  assisted  by  local  superintendents  at  the  tobacco 
stations  of  St.  Jacques  I'Achigan,  and  Farnham,  Quebec  and  Harrow, 
Ontario.  In  1912  a  Division  of  Forage  Plants  was  established  under  the 
direction  of  a  scientific  officer  from  the  Plant  Breeding  Station  at  Svalof 
in  Sweden.  The  Division  has  for  its  object  improvement  m  the  quality 
and  yield  of  grasses,  clovers,  alfalfas  and  other  forage  crops  grown  in  Canada. 
An  Economic  Fibre  Division  was  established  at  Ottawa  early  in  1916  to 
investigate  the  possibilities  of  'the  flax  fibre  industry  in  Canada.  Hemp 
growing  is  also   being  tried. 

Illustration  Stations  were  started  in  1914  by  the  selection  of  small 
areas  at  different  points  in  Saskatchewan  and  Alberta,  the  object  being 
to  show  to  farmers  in  the  district  selected  the  best  cultural  and  crop  me-j 
thods.  Barly  in  1915  the  Illustration  Station  work  inaugurated  b}''  the': 
Commission  of  Conservation  was  taken  over  by  the  Experimental  Farm 
Branch.  In  1915  a  Division  of  Extension  and  Publicity  of  the  same  Branch 
was  formed  for  the  purpose  of  making  the  work  of  the  Experimental  Farms 
more  widely  known  amongst  the  farmers  of  Canada.  The  Division  issues 
every  four  months  a  publication  entitled  ''  Seasonable  Hints  ",  which 
gives  timely  notes  and  advice  to  help  the  farmer  in  his  current  work. 
(|  Provincial  Agricultural  Experiments.- — In  Nova  Scotia  at  the' 
College  of  Agriculture,  Truro,  about  400  acres  are  devoted  to  general 
farming  and  gardening  and  to  investigations  (application  of  ground  lime- 
stone ;  fertiliser  experiments  ;  experiments  with  varieties  of  oats,  wheat, 
barley,  etc.  ;  feeding  experiments  ;  influence  of  various  stocks  of  the  apple 
on  the  scion  ;  collection  of  cherries  and  plum's  ;  variety  tests  of  strawberries ; 
hill  selection  of  potatoes  ;  etc.)  ;  experiments  are  also  conducted  in  the 
chemical,  entomological  and  botanical  laboratories. 

In  Quebec  the  Macdonald  College,  vSte.  Anne  de  Bellevue,  comprises  786 
acres  divided  as  follows  :  —  main  farm,  584  acres  ;  cereal  husbandry  plots, 
75  acres  ;  poultry  department,  17  acres  ;  orchards,  35  acres  ;  vegetable 
gardens,  25  acres  ;  recreation  fields,  50  acres.  Experiments  are  carried 
on  in  animal  husbandry,  cereal  husbandry,  poultry,  chemistry,  bacte- 
riology, horticulture,  biology  and  physics.  The  Oka  Agricultural  Insti- 
tute is  one  of  the  oldest  experimental  farms  in  Canada  ;  a  large  number 
of  dairy  cattle  are  kept  and  experimental  work  is  carried  on  with  these 
and  with  swine,  poultry  and  bees  ;  horticulture  is  practised  largely ;  the 
growth  of  small  fruits  is  a  speciality  and  the  vineyards  are  celebrated. 
The  School  of  Agriculture,  Ste.  Anne  de  la  Pocaliere,  owns  more  than 
500  acres  of  land,  where  besides  general  cultivation  a  number  of  expe- 
riments are  also  carried  on. 

The  Ontario  Agricultural  College  and  Experimental  Farm,  Guelph, 
were  established  in  1874  to  train  young  farmers  in  the  science  and  practice 
of  agriculture  and  to  conduct  agricultural  experiments  for  the  benefit  of 
the  province.  Research  and  experimental  work  is  condu-ted  in  the  de- 
partments jf  field  husbandry,  animal  husbandry,  horticulture,  chemistry, 
dairy,  poultry,  physics,  bacteriology,  entomology,  botany  and  apiculture. 

In  Manitoba,  at  the  College  of  Agriculture,  Winnipeg,  field  husbandry 
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experimental  work  was  inaugurated  in  the  spring  c  f  1915  and  was  divided 
into  3  divisions  :—  cereal  crops;  forage  crops;  soil  and  crop  management. 
The  Colleg?  of  Agriculture,  Saskaton,  Saskatchewan,  has  a  farm  of 
88a  acres  which  is  devoted  to  diversified  agriculture  ;  investigations  are 
Deing  made  to  ascertain  the  carrying  power  of  prairie  lands  under  different 
crops  for  the  production  of  meat  and  milk  ;  in  grading  up  farm  flocks 
rom  the  common  range  ewes;  cheap  housing  for  sheep,  swine  and  poultry ; 
in  silage  production  from  crops  other  than  maize,  such  -as  oats  and  peas, 
sweet  clover,  alfalfa  ;  another  section  has  been  set  aside  for  investigatiors 
in  tillage,  crop  production,  crop  improvements,  variety  tests  and  rotations; 
he  effects  of  different  artificial  fertilisers  wth  farmyard  manure  are  be^"ng 
:ried  ;  garden  and  fruit  crops,  trees,  shrubs  and  flowers  are  being  intro- 
duced for  the  purpose  of  testing  varieties  and  methods  of  management, 
under  prairie  conditions. 

A  College  of  Agriculture  has  been  established  at  the  new  University 
of  Alberta,  Edmonton  South,  where  at  present  over  100  acrss  of  land  are 
available  for  experimental  work  in  cereals,  grasses,  clovers,  hoed  crops, 
mall  fruits,  vegetables  and  flowers  ;  work  is  being  started  with  soils  and 
excellent  foundation  stock  has  been  secured  in  pure-bred  cattle,  sheep 
and  hogs.  Experimental  work  at  each  v)f  the  three  provincial  Schools 
3f  Agriculture  at  Paresholm,  Olds  and  Vermilion  has  been  carried  out 
by  the  Alberta  Department  of  Agriculture  sinte  October.  1914. 

Finally  experiments  are  being  carried  out  by  the  I^ive  stock  and  Horti- 
culture branches  of  the  Briiish  Columbia  Department  of  Agriculture  ;  the 
j[/ive  Stock  branch  is  conducting  one  experimental  plot  of  13  acres,  another 
)f  10  acres,  11  plots  from  4  to  5  acres  and  6  one-acre  alfalfa  plots  ;  work 
n  drainage  and  the  correcting  of  soil  acidity  is  being  carried  out  in  one 
Dlot  ;  where  plots  are  located  in  newly-settled  districts,  the  work  partakes 
argely  of  tests  to  determine  the  best  crops  and  varieties  for  local  conditions  ; 
pn  other  plots  a  rotation  system  suitable  for  the  district  represented  is 
jeing  established,  and  as  far  as  possible  the  work  is  carried  on  in  co-opera- 
[ion  with  the  local  Earmers'Institntes,  and  where  practicable  the  plots 
jire  used  as  a  centre  of  good  seed  production  ;  the  horticultural  branch 
00  is  operating  vine  demonstration  and  experimental  orchards  of  five 
[teres  each,  which  are  planted  and  cared  for  under  a  co-operative  arrange- 
jaent  by  which  the  owner  of  the  land  and  the  Department  share  the  expense, 
he  agreem^ent  covering  a  fi,ve-year  period,  but  in  some  cases  further 
greements  are  being  made. 

At  the  University  of  British  Columbia  the  experimental  results 
btained  by  the  Department  of  Agronomy  during  1915-16  with  all  classes 
f  field  crops  have  proved  of  great  value  in  determining  the  best  methods 
f  bringing  heavily  timbered  uplands  under  cultivation  ;  the  allotments 
f  lanS  made  to  the  Departments  of  Agronomy  and  Horticulture  are 
eing  specially  prepared  for  investigational  work,  and  in  Animal  Husbandry 
pecial  attention  will  be  given  to  feed  problems  in  connectioii  with  cattle, 
wine,  sheep  and  poultry  ;  ever  25  000  specimens  of  the  native  flora  ©f 
be  province,  representing  nearly  800  species,  have  been  transferred  to  the 
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Botanical  garden  and  constitute  the  most  representative  botanical  col- 
lection of  British  Columbia. 


CROPS  AND    CUI.TIVATION. 

AGRicDXTURAL      956  -  Chcmical  Composition,  from  an  Agricultural  Point  of  View,  of  Rainwater  Col- 
METEOROLOGY  lectsd  at  Montsvideo,  Uruguay, from  1909  to  1912— ScHROEDER,j.,iii  the  i^ei^s^rtd^/ 

Istituto  Nacional  de  Agronomia  de  Montevideo,  Ser.  II,  No.  i,  pp.  29-48.    Montevideo, 
January,  191 8. 

In  a  previous  report  [Revista  del  Instituto  N.  de  Agronomia,  Monte- 

■     video,  1910,  No.  7,  p.  123)  the  author  published  the  results  of  his  obser- 

'  vations  on  the  carbonic  acid  content  of  the  air  at  Montevideo.     These 

results  showed  that  the  amount  of  the  gas  present  varies  greatly  with  the 

season  and  the  direction  of  the  wind.     The  average  content  is  2.98  volumes 

per  10  000  volumes  of  air  under  normal  conditions,  at  o^C  and  760  mm. 

The  report  under  review  gives  a  series  of  data  relating  to  the  amount 
of  nitrogenous  compounds,  chlorides  (expressed  as  sodium  chloride)  and 
organic  matter  carried  to  the  soil  by  rainwater  during  the  period  1909-1912.  ii 
The  work  done  on  the  chemical  composition  of  rainwater  in  all  parts  of  the  ! 
world  is  first  reviewed  rapidly,  and  the  author  then  gives  the  results  of 
his  own  observations,  whiclf  are  summarised  in  tables.     These  observations,  )l' 
made  at  the  Sayago  experiment  field  at  the  Agricultural  Institute  of  Mon- 
tevideo, lead  to  the  following  conclusions  : — 

With  a  total  precipitation  of  1504  mm.  per  annum  (in  1912),  i  acre 
of  the  Sayago  experiment  field  received  6.88  lb.  of  combined  nitrogen, 
of  which  3.28  lb.  was  ammoniacal  and  3.60  lb.  nitrous  and  nitric.  At  the 
end  of  24  months  of  observation  (May  to  September,  1908  ;  October,  1911 
to  February,  1913)  the  same  area  received  7.03  lb.  of  ammoniacal  nitrogen 
and  6.09  lb.  of  nitric  nitrogen,  i.  e.,  12.23  lb.  of  nitrous  and  nitric  nitrogen, 
or  6.10  lb.  per  acre  annually.  The  nitrogen  content  of  rainwater  of  18 
tropical  countries  and  of  96  temperate  countries  (50  observations)  in  given,  jjp 
A  comparative  examination  shows  that  the  figures  obtained  at  Sayago 
are  slightly  higher  than  those  for  the  tropical  and  temperate  co'untries. 

The  author  was  unable  to  prove  that  tj^e  seasons  had  any  influence  on 
the  amount  of  nitrogen,  which,  moreover,  he  thinks  only  worth  considering 
as  a  source  of  nitrogen  for  agriculture.  The  quantity  of  chlorides  (expressed 
as  sodium  chloride)  carried  to  the  soil  by  rainwater  is  73.60  lb.  per  acre. 
The  chloride  content  of  the  rainwater  seems  to  depend  on  the  direction 
of  the  wind  while  the  rain  is  falling. 

The  amount  of  organic  matter  (calculated  in  milligrams  of  oxygen  re- 
quired to  burn  it)  was  on  an  average  750  mgm.  of  oxygen  per  i  000  litres 
of  rainwater.  The  evaporation  residue  of  rain  is,  on  an  average  303  lb. 
per  acre  annually,  of  which  108  lb.  disappear  on  burning  and  195  lb.  form 
a  non-volatile  residue. 

•    In  conclufcion  the  author  points  out  that  these  figures  refer  to  the 
Montevideo  district  and  not  the  interior  of  the  country.  iot 
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1 957  -  Some  Notes  on  the  Direct  Determination  ».[  tlie  Hygroscopic  Coefficient.  — 

.iLWAY,  F.  J.,  Kline,  M.  A. and  McDole,  G.  R.,   in  the  Journal  of  A'^ricuHural  Research, 
VoL  XI,  No.  .1,  pp.  147-166+  Bibliography  of    27  Publications.    Wa.shington,  D.  C, 
0?tober  22,  1917.  , 

The  hygroscopic  coefficient  expresses  the  percentage  of  moisture  con- 
_tained  in  a  soil  which,  in  a  dry  condition,  has  been  brought  into  a  satur- 
ated atmosphere,  kept  at  a  constant  temperature,  and  allowed  to  remain 
until  approximate  equilibrium  with  this  atmosphere  has  been  attained. 
It  has  a  twofold  significance,  both  serving  as  single-valued  expression  of 
the  relative  fineness  of  texture,  and,  in  soil-moisture  studies,  permitting 
the  approximate  estimation  of  the  maximum  amount  of  water  available 
for  growth  and  for  the  maintenance  of  plant  life  ■ —  the  difference  between 
the  total  amount  of  water  and  the  hygroscopic  coefficient. 

The  error  is  sometimes  made  of  confusing  Mitscherlich's  "Hygro- 
kopizitat"  with  the  hygroscopic  coefficient  as  above  defined.  The  former 
IS  determined  by  allowing  the  exposed  soils  to  come  into  equilibrium 
with  an  atmosphere  in  contact  with  a  10  per  cent  sulphuric  acid  solution 
nstead  of  with  water,  Mitscherlisch  holding  that  the  determination  by 
Hilgard's  method  gives  results  much  too  high  on  account  of  the  conden- 
jsation  of  moisture  on  the  exposed  samples. 

Hilgard's  method  was  described  by  him  (Report  on  the  Methods  of 
[physical  and   Chemical  Soil  Analysis,  V.  S.  Dept.   of  Agr.,  Division  of 
'hemistry,  Bidletin  38,  1893,  pp.  60-82)  as  follows  :  — 

The  fine  earth  is  exposed  to  an  atmosphere  saturated  with  moisture 

for  about  twelve  hours  at  the  ordinary  temperature  (60°  F.)  of  the  cellar 

n  which  the  box  should  be  kept.     For  this  it  is  sifted  in  a  layer  of  about 

mm.  thickness  upon  glazed  paper,  on  a  wooden  table  in  a  small  water- 

ight  covered  box  (12  by  9  by  8  inches)  in  which  there  is  about  an  inch 

»f  water  ;  the  interior  sides  and  cover  of  the  box  should  be  lined  with  blott- 

[ng  paper,  kept  saturated  with  water,  to  insure  the  saturation   of  the   air. 

After  eight  to  twelve  hours  the  earth  is  transferred  as  quickly  as 

|)Ossible,  in  the  cellar,  to  a  weighed  drying-tube  and  weighed.     The  tube 

}3  then  placed  in  a  paraffin  bath,  the  temperature  gradually  raised  to  200°  C. 

nd  kept  there  20  to  30  minutes  (rapidity  of  raising  temperature  depend- 

ig  upon  the  amount  of  moisture  in  the  soil),  a  current  of  dry  air  passing 

ontinually  through  the  tube.     It  is  then  weighed  again,  and  the  loss  in 

weight  gives  the  hygroscopic  moisture  in  saturated  air. 

Some  time  later,  to  avoid  the  decomposition  of  the  organic  matter 
f  surface  soils,  Hilgard  modified  the  method  to  the  extent  of  using  an 
ir  bath,  raising  the  temperature  to  only  iiqo  C,  keeping  the  aiample  ih 

Jn  an  hour,  weighing,  drying  again,  and  continuing  the  process  until  a 
tactically  constant  weight   was   obtained. 

The  authors  have  tested  this  method  by  studying  the  following  points  : 

rapid  loss  of  hygroscopic  moisture  ;  suitability  of  trays  of  various  ma- 

^rials  ;  influence  of- time  of  exposure  ;  effect  of  great  fluctuations  in  the 

■mperature  of  the  room  ;  effect  of  grinding  ;  influence  of  size  of  absorp- 

on  boxes  and  the  number  of  tables  ;  concordan-ce  of  determinations 
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in  practice  ;  reliability  of  the  method  described  by  Hilgard  ;  modification 
of  method  when  sample  contains  gravel  or  pebbles  ;  they  arrive  at  the 
following  conclusions  :  — 

The  amount  of  hygroscopic  moisture  absorbed  increases  with  the  rise 
of  temperature.  Drying  of  mineral  soils  at  temperature  of  100°  to  110°  C. 
does  not  appreciably  decrease  their  hygroscopicity.  Intractable  samples 
may  be  reduced  in  a  steel  mortar  to  pass  a  i  mm.  sieve  without  appreciably 
affecting  their  hygroscopicity. 

Twelve  hour's  exposure  in  the  absorption  boxes  is  sufficient  only  when 
the  soil  layer  is  very  shallow,  in  practice  a  longer  interval  is  found  more 
convenient,  20  to  '24  hours  proving  very  satisfactory.  An  exposure  of  miore 
than  24  hours  gives  higher  values  only  in  the  case  of  very  fine  textured  soils. 

A  soil  containing  the  amount  of  moisture  corresponding  to  its  hygro- 
scopic coefiicient  loses  water  very  rapidly  when  exposed  to  an  ordinarily 
dry  atmosphere,  but  in  determining  the  hygroscopic  coefiicient  the  time 
necessary  to  transfer  the  soils  from  the  absorption  boxes  to  weighing  bot- 
tles is  so  brief  that  the  loss  during  the  transfer  is  too  small  to  appreciably 
afiect  the  accuracy  of  the  results. 

Hilgard's  method  for  the  determination  of  the  hygroscopic  coefiicient 
carried  out  exactly  as  he  describes  it,  gives  reliable  results.  However,  the 
loose  sheets  of  glazed  paper  used  are  very  inconvenient  when  many  deter- 
minations are  to  be  made  and  may  be  advantageously  replaced  by  shal- 
low trays,  either  of  aluminium  or  of  copper.  Trays  of  glass,  graniteware, 
and  vulcanized  rubber  give  satisfactory  results,  but  are  less  convenient, 
while  those  of  tin  plate  or  zinc,  although  satisfactory  at  first,  soon  corrode. 
Pasteboard  trays  lined  with  glazed  paper  give  results  much  too  low,  unless 
the  period  of  exposure  be  greatly  prolonged,  and  even  those  of  paraffined 
pasteboard  lined  with  glazed  paper  give  somewhat  low  results.  Any  con- 
siderable increase  in  the  size  of  the  absorption  boxes  over  that  recommended 
by  Hilgard  or  the  use  of  a  larger  number  of  exposed  samples  within  the 
boxes  of  the  same  size  cause  too  low  results,  unless  the  time  of  exposure 
be    greatly   increased. 

938  -  The  Relationship  Between  Absorption  and  Coagulation  With  Respect  to  the 

Mineral  Colloids  of  the  Soil.  —  Domixicis,  a.  de,  in  collaboration  with  Chiareri,  p. 
(lyaboratorio  di  Chimica  agraria  della  R.  Scuola  Siiperiore  di  AgricuHura  di  Portici),  in 
Le  Stazioni  Agrarie  sperimentaliitaliane,  Vol. '4,  Pt.  9-10,  pp.  451-479.     Modena,  1917- 

In  two  earlier  papers  {Rendiconti  della  Societa  Chimica  italiana,  Vol.  V, 
p.  285,  1913  ;  Le  Stazioni  sperimentali  agrarie  italiane,  Vol.  XL VIII,  p.  525, 
1915  ;  Annali  di  Chimica  applicata,  Vol.  IV,  p.  284,  1915)  the  author  gave 
the  results  of  a  series  of  investigations  into  the  relationship  (resulting  from 
an  objective  examination  of  facts)  between  absorption  and  coagulation. 
The  general  plan  of  the  investigation  was  to  determine  the  relationship 
between  that  which  is  absorbed  and  that  which  is  coagulated,  considering 
that  each  time  a  saline  solution  acts  on  a  colloidal  solution  the  resultirtg 
coagulation  always  determines  a  lowering  of  the  concentration  of  one  of 
the  electrol37tic  constituents  of  the  dissolved  salt.  The  constituent  thus 
acted  on  is  that  which,  by  reason  of  its  charge,  acts  on  the  coagulation  in 
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such  a  way  that,  when  it  is  not  a  question  of  colloids  easily  subject  to  reci- 
procal replacement  (as  certain  zeolites  and  soil  in  general),  the  saline  solution 
may  become  acid  or  alkaline,,  according  to  the  circumstances.  In  his  pre- 
vious papers  the  author  showed  this  relationship  to  exist.  The  present 
paper  gives  a  further  experimental  contribution  which  aims  at  making  more 
clear  the  principles  derived  from  the  interpretation  of  the  results.  The 
method  adopted  in  the  new  investigations  did  not  differ  from  that  of  the 
preceding  ones  and  consisted  of  verifying  whether  the  ratio  between  tbe  mo- 
novalent alkaline  metals  (ammonium,  potassium  and  sodium)  also  exists  for 
the  bivalent  alkaline-earth  metals  (calcium,  barium,  strontium  and  magne- 
sium) : —  i)  by  a  study  of  the  relationship  with  regard  to  the  concentration 
of  the  active  electrolyte  ;  2)  with  regard  to  the  duration  of  the  action  of 
this  electrolyte ;  3)  with  regard  to  the  absorbing  power  of  the  different 
metals  ;  4)  with  regard  to  the  valency  of  these  metals.  The  results,  which 
agree  with  those  of  the  previous  investigations,  confirm  the  following 
general  principles  :   —  ■ 

i)  There  is  a  real  and  constant  relation  between  absorption  and  coa- 
gulation. 

2)  The  action  of  the  electrolytes  determines  a  single  process  in  the 
unstable  hydrosols  consisting  of  coagulation  by  absorption.  When  atoms 
and  ions  of  opposite  sign  come  into  contact  they  attract  each  other  reci- 
procally, causing  the  neutralisation  of  their  respective  charges  and" the  form- 
ation of  insoluble  absorption  combinations.  This  causes  a  lowering  cf 
the  concentration  either  in  the  colloidal  solution  or  in  the  electrolyte 
solution. 

3)  Considered  separately,  the  two  processes  proceed  in  parallel,  as 
the  function  of  identical  factors  and  in  function  one  of  the  other,  that  is, 
they  advance  as  the  opposed  signs  of  charge  between  the  atoms  and  ions 
drop,  and  are  seen  to  be  connected  by  the  relation  of  cause  and  effect. 

4)  The  existence  of  this  relation  is  of  great  importance  as  regards 
the  physical-chemical  properties  or  the  soil,  which  are  always  influenced 
by  it  in  a  manner  advantageous  to  fertility. 

!  959  -  Influence  of  Nitrates  on  Nitrogen-Assimilating  Bacteria.— hills, t.  l.  (Research 

Bacteriologist,  Idaho  Agricnltural  Experiment  Station),  in  the  Journal  of  A'^iicitltural 
Research,  Vol.  XII,  No.  4,  pp.  183-230  -{■  31  Tables -f- Bibliogi-aphy  ot  49  Publications. 
Washington,  D.  C,  Janviary  28,  1918.. 

By  far  the  greatest  amount  of  work  on  the  relation  of  nitrates  to  plant 
[growth  has  been  done  in  the  realm  of  the  higher  plants.     Very  little  atten- 
Ition  has  been  given  to  the  effect  of  nitrates.on  the  lower  plants,  especially 
bacteria.    Because  of  the  relation  that  exists  betwen  higher  plants  and  bac- 
teria the  author  considerc'd  it  advisable  to  study  the  effect  of  nitrates  on 
'certain  groups  of  soil  bacteria,  including    not  only,  their  reprcdtKtion  but 
also  some  of  their  physiological  properties.     The  soil  bacteria  studied  were 
especially  those  forms  concerned  with  the  fixation  of  atmospheric  nitrogen. 
The  work  followed  two  lines  of  investigation :  Fiist,  the  influence  of  ni- 
trates on  Azotobader  was  determined.     Here    studies  were  made  on  the 
effect  of  nitrates  on  the  growth  of  the  organism  in  soil  and  also  the  effect 
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of  these  salts  on  the  nitrogen-fixing  property  of  these  bacteria.  The  ac- 
tion of  Azotobacter  on  nitrates  in  solution,  the  relation  of  nitrates  to  pig- 
ment production  and  to  the  formation  of  volutin  bodies  (i)  were  studied. 
Second,  the  influence  of  nitrates  on  the  growth  of  Bacillus  ladicicola  in 
soil  was  studied.  The_  action  of  B.  radicicola  on  nitrates  in  solution  and 
the  possible  nitrogen-assimilating  properties  of  the  legume  in  the  presence 
of  nitrates  were  investigated.  Also  the  influence  of  nitrates  on  gum  pro- 
duction was  determined.  The  latter  part  of  the  investigations  included 
a  study  of  the  relation  of  nitrates  to  nodule  formation  on  alfalfa. 
The  results  are  summarised  as  follows  :  — 

i)  Small  quantities  of  potassium  (10  to  100  mgm.  in  100  gm.  of  dry 
soil),  sodium,  and  calcium  (10  to  150  mgm.  in  100  gm.  of  dry  soil)  nitrates 
caused  a  great  increase  in  the  number  of  Azotobacter  in  sterilised  vSoil. 
Ammonium  nitrate  in  the  same  quantities  caused  a  less  marked  increase. 
Higher  concentrations  were  not  so  favourable  to  the  growth  of  the  or- 
ganisms. 

2)  Potassium  and  sodium  nitrates  in  the  concentrations  studied 
(as  much  as  150  mgm.  of  NOgin  100  cc.  of  medium)  caused  an  increase  in 
the  amount  of  nitrogen  assimilated  bj''  Azotobacter  on  agar  films.  Calcium 
nitrate  in  the  same  amounts  brought  about  a  decrease  in  the  amount  of 
nitrogen  fixed  to  a  point  even  below  that  representing  the  amount  as- 
similated in  the  absence  of  nitrates.  In  soil  cultures  nitrates  of  sodium 
and  calcium  caused  an  increase  in  total  nitrogen,  which  was  more  marked 
in  the  unsterilised  cultures  than  in  those  cultures  sterilised  and  inoculated 
with  a  pure  culture  of  Azotobacter.  However,  the  increase  in  total  nitrogen 
is  not  commensurate  with  the  increase  in  the  number  of  Azotobacter  noted 
under  the  same  conditions. 

3)  Under  aerobic  conditions  Azotobacter  in  liquid  cultures  reduced 
nitrate  to  nitrite,  but  not  to  ammonia.  More  atmospheric  nitrogen  was 
assimilated  in  the  presence  of  nitrate  than  in  the  absence  of  this  salt. 

4)  Pigmentation  occurred  whe^  potassium  and  sodium  nitrates,  and 
especially  calcium  nitrate,  were  used  with  Azotobacter,  the  colouration 
increasing  with  the  concentration  of  the  salt.  This  effect  was  more  marked 
in  Azotobacter  strains  which  produce  little  or  no  pigment  in  the  absence  of 
nitrates. 

5)  All  three  nitrates  studied  caused  an  increase  in  the  number  and 
size  of  volutin  bodies  in  Azotobacter  cells.  From  all  appearances  these 
salts  also  tended  to   hasten  the  development  of  these  bodies. 

6)  The  number  of  Bacillus  radicicola  in  sterilised  soil  was  increased 
by  the  addition  of  small  quantities  (as  much  as  50  mgm.  nitrate  in  100  gm. 


(i)  The  presence  of  volutin  bodies,  or  metachromatic  graniiles  in  Azotobacter  has  been 
shown  by  Bon.\zzi.  These  substances,  according  to  Meyer,  are  reserve  food  materialsother  than 
fat  droplets,  glycogen,  and  similar  substances  reacting  with  iodine  stain  which  occur  in  the' 
cytoplasm  of  the  cells  of  various  bacteria.  With  Millon's  reagent  they  give  no  reaction. 
He  believes  that  these  bodies  are  composed  of  nucleic-acid  compoimds  but  are  not  nuclear  t 
proteids.     (Author). 

[9591 


s:: 


MANURES  AND   MANURING  IO39 

of  dry  soil)  of  potassium,  sodium,  ammonium,  and  calciuTtn  nitrates.  This 
increase  wa^  not  so  marked  a:,  in  the  Azotobacter  cultures.  B.  radicicola 
appeared  to  be  much  more  resistant  to  higher  concentrations  of  nitrates 
than  Azotobacter. 

7)  B.  radicicola  under  aerobic  conditions  did  not  reduce  nitrates  in 
solution  to  nitrite,  ammonia,  or  elemental  nitrogen.  The  presence  of 
nitrates  did  not  materially  influence  the  smaU  amount  of  atmospheric  ni- 
trogen fixed  under  these  conditions. 

8)  When  grown  on  agar  films,  B.  radicicola  fixed  a  small  amount  of 
nitrogen,  varying  from  0.15  to  0.43  mgm.  of  nitrogen  in  100  cc.  of  the 
medium.  The  addition  of  various  amounts  of  potassium,  sodium,  and  cal- 
cium nitrates  increased  to  a  slight  extent  the  "amount  of  nitrogen  assimilated. 

9)  In  liquid  cultures  all  three  nitrates  caused  a  large  increase  in  the 
amount  of  gum  obtained  by  precipitation  with  acetone. 

10)  The  presence  of  large  amounts  of  potassium,  sodium,  and  cal- 
cium nitrates  proved  detrimental  to  the  formation  of  nodules  on  alfalfa. 
B.  radicicola  did  not  appear  to  lose  its  infecting  power  when  grown  on  me- 
dia containing  varying  amounts  of  sodium  and  calcium  nitrates.  Alfalfa 
seedlings  grown  in  the  presence  of  large  amounts  of  nitrate  did  not  produce 
nodules  when  inoculated  with  a  viable  culture  of  B.  radicicola.  Nitrates 
in  soil  cultures  prevented  the  re-formation  of  nodules  once  removed  and 
also  caused  a  decrease  in  the  number  of  nodules  already  present. 


9'jO  -  New  Coprolite  Works  in  the  United  Kvag^OVSi.  — The  Board  of  Trade  Journal,Vo\.C,  MANURES 

No.  1 118,  p.  532.    I^ondon,  May,  2,  1918.  *^'°  manuring 

The  Financial  Secretary  to  the  British  Ministry  of  Munitions  recently 
stated  in  the  House  of  Commons  that  the  initial  expenditure  by  his 
Department  on  the  new  coprolite  works  —  on  plant,  wages,  buildings, 
land  railways  —  was  £  31  279.  The  value  of  coprolites  produced  to  date 
was  negligible,  but  deliveries  were  anticipated  to  commence  at  the  end 
of  April  at  a  rate  which  would  shortly  rise  to  i  200  tons  per  week,  and 
jthat  a  total  production  of  some  80  000  tons,  of  a  value  of  approximately 

.  280  000  would  be  secured. 

irleT 

ce!^6i  -  Effect  of  Sulphur  on  Different  Crops  and  Soils  (i).  —  shedd,  o.  m.  (Kentucky 

AgriciUtural  Experiment  Station), in  the  Journalof  Agricultural Research,Vo\.'Kl,'!<!o.  4, 
pp.  91-103.  Washington,  D.  C,  October  12,  1917. 
tksB        There  has  recently  been  some  discussion  as  to  the  importance  and  sup- 
ply for  plant  growth  of  sulphur  in  its  various  compounds  in  soils  and  whe- 
her  or  not  it  may  be  a  limiting  element  in  crop  production. 

While  it  is  one  of  the  essential  elements,  the  amounts  found  by  the  old 

ethod  of  ashing  plants  were  so  low  in  most  cases  that  it  was  generally  as- 

umed  there  was  an  abundant  supply  of  its  compounds  in  soils  for  all  crop 

j'equirements.     More  recently,  however,  it  has  been  demonstrated  by  im- 

roved  methods  of  analysis  that  most  plants  contain  much  more  sulphur 


0 


(r)  Sse  R.  igii,  Nos.  1145,  1397,  3:^30  — 1912,  Nos.  780,  1279  —  igis.Nos.  234,  478,941 

1914,  No.  503  —  1915,  Nos.  4,  69,  798,  1280  —  1916,  Nos.  150,  729.  {Ed.) 

« 
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than  was  formerly  thought  to  be  the  case,  owing  to  the  fact  that  in  many 
instances  by  the  old  method  the  bulk  of  the  sulphur  was  lost  on  ashing  the 
plant,  and  therefore  was  overlooked.  The  question  then  arose  as  to  whe- 
ther there  is  an  ample  supplement  of  sulphur  compounds  in  soils  for  crop 
needs  and  especially  for  the  best  growth  of  those  which  are  now  known  to 
have  a  high  sulphur  content. 

Some  investigators  contend  that,  although  some  soils  are  low  in  sul- 
phur, lower  in  many  cases  than  in  phosphorus,  this  is  compensated  for  by 
the  amount  brought  down  in  the  rainfall ;  and  as  a  result  it.  will  never  be  a 
limiting  element  in  crop  production.  •  There  are  others,  however,  who  main-' 
tain  that  the  sulphur  brought  down  in  the  rainfall  will  not  equal  the  loss 
of  this  element  in  the  drainage.  To  establish  the  point  whether  the  applica- 
tion of  sulphur  compounds  may  be  beneficial  for  the  maximum  production 
of  crops  high  m  sulphur  when  they  are  grown  on  soils  that  are  low  in  this 
element,  numerous  experiments  have  been  carried  out.  The  results  were 
in  some  cases  decidedly  beneficial,  in  others  indifferent  and  in  still  others 
injurious.  In  order  to  avoid  the  difficulty  arising  from  the  use  of  the  ele- 
ment to  be  tested  in  combination  with  others  —  which  makes  the  results 
not  easy  of  interpretation  —  the  writer  used  flowers  of  sulphur  mixed,  at 
the  rate  of  loo  and  200  lb.  per  acre,  with  soil  to  which  the  necessary  ferti- 
lising ingredients  were  added,  together  with  calcium  carbonate.  Eight 
surface  soils,  taken  to  a  depth  of  6  ^/g  in.,  each  representing  a  distinct  type 
in  Kentucky  and  more  or  less  impoverished  by  cultivation  were  selected. 
Soybeans,  clover,  oats,  alfalfa  and  wheat  were  grown  in  the  greenhouse  on 
these  soils. 

The  results  show  that  the  sulphur  increased  the  production  of  some 
crops,  had  no  effect  on  others,  and  on  some  was  iujurious,  depending  on 
the  crop  and  the  soil  on  which  it  was  grown.  There  was  a  preponderance  of 
gains,  however,  from  the  sulphur  application,  but  these  were  generally  small. 

Analyses  of  some  of  the  crops  show  that  the  sulphur  increased  the 
total  and  sulphate-sulphur  content  of  the  plant,  and  the  greater  the  appli- 
cation, the  greater  the  increase;  Where  sulphur  was  applied  to  clover  and 
alfalfa,  the  excess  sulphur  in  those  plants  was  in  the  form  of  sulphate,  while 
in  soybeans  part  of  the  excess  was  in  another  form.  In  the  so3^beans 
which  showed  an  increased  sulphur  content,  no  corresponding  increased 
protein  content  was  always  found.  In  five  instances  out  of  eight,  how- 
ever, soybeans  grown  in  soil'  where  sulphur  was  added  show  an  increase  in 
the  total  weight  of  protein. 

It  was  found  that,  of  the  16  varieties  of  field  and  garden  seeds  exam- 
ined—  maize,  beans, cowpeas,  alfalfa,  millet,  oats,  soybeans,  wheat,  hemp,i 
timothy,  rye,  tobacco,  peas,  onions,  bluegrass,  clover  —  some,  the  10  last,]  r^, 
contain  sulphates  while  others,  the  first  6,  do  not,  but  that,  on  germinating, 
all  except  two  —  maize  and  clover  —  form  a  greater  or  less  amount  of 
sulphate.     The   highest   sulphate  content  obtained  in  the  ungerminated 
seed  was  0.048  %  in  clover,  and  the  increase  due  to  germination  varied 
from  none,  in  maize,  to  0.035  %,  in  the  onion.     There  was  a  slight  loss  ii^;i 
only  one  sample,  clover.  f 
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962  -  An  Estimate  of  the  Amount  of  Fertilisers  Required  forFood  Production  in  Nor- 
way.—  Tidsknft  for  Det  Norske  Landbruk,  Yeac  XXIV,  No.  5,  pp.  208-2M.  Christiania, 
1917. 

The  Supplies  Committee  of  the  Norwegian  Agriculturists'  League 
has  estimated  the  amount  of  fertilisers  required  in  Norway  for  agricultural 
purposes  to  assure  the  food  supply  of  that  country  for  1918. 

In  Norway  590  520  tons  of  grain  are  consumed  annually  ;  on  adding' 
the  amount  required  for  sowing  the  total  ann.ual  amount  is  659  414  tons. 
The  annual  production  of  grain  is  344  312  tons,  but  it  could  be  increased 
to  413  364  tons  by  raising  the  yield  per  acre  from  13.5  to  16  cwt.  There 
would  thus  be  a  deficit  of  246  050  tons,  which  could  be  provided  for  (as- 
suming a  yield  of  16  cwt.  per  acre)  by  bringing  another  620  246  acres  un- 
der cultivation  to  cereals,  the  area  requiring  a  complete  feitiliser.  On  tte 
other  hand,  increasing  the  annual  production  by  69  052  tons  would  require 
enough  fertiliser  for  74  133  acres  over  and  above  the  area  already  under 
cereals,  so  that  a  complete  fertiliser  would  be  required  for  308  887  +  74  133 
=  383  020  acres. 

Assuming  that  the  complete  fertiliser  would  be  made  up,  per  acre, 
of  134  lb.  calcium  nitrate  with  15  %*of  nitrogen,  178  lb.  of  16  %  super- 
'  phosphate  and  89  lb.  of  potash  salts  containing  37  %  of  potash,  the  amount 
of  fertiliser  required  to  produce  sufiicient  food  to  balance  the  production 
and  consumption  in  Norway  would  be  :  —  200  039  tons  of  nitrogenous 
manures  calculated  as  15  %  calcium  nitrate  ;  3  051  tons  of  phosphatic 
manures  calculated  as  16  %  superphosphate  ;  and  15  255  tons  of  potas- 
sium salts  containing  37  %  of  potash. 

Normally  there  are  i  294,866  acres  of  meadowland.  If  the  area  re- 
quired for  cereals  is  subtracted  from  that  figure,  there  Will  remain  988  440 
acres  of  meadowland.  The  fertiliser  required  per  acre  wi]l  be  178  lb.  of 
nitrate,  89  lb.  of  superphosphate,  and  89  lb.  of  potash  salts,  which  gives 
a  total  of  39  368  tons  of  calcium  nitrate  with  15  %  nitrogen,  19  684  tons 
of  phosphatic  manures  reckoned  as  16  %  superphosphate  or  basic  slag, 
and  19  684  tons  of  37  %  potash  salts. 

To  this  estimate  of  the  fertiliser  requirements  for  1918  must  be 
added  the  average  consumption  of  previous  years,  which,  according  to 
the  statistics  consists  of  8  858  tons  of  15  %  calcium  nitrate,  41  336  tons 
of  16  %  superphosphate  or  basic  slag  and  6  988  tons  of  37  %  potash  salts. 

Summing  these  figures  the  total  fertilisers  required  in  Norway  to  pro- 
vide for  food  production  is  70  862  tons  of  15  %  calcium  nitrate,  91  531 
tons  of  16  %  superphosphate,  and  41  336  tons  of  37  %  potash  salts. 


963  -  Plants  Tolerating  Salt.  —  Fenzi,  E.  O.,  in  the  BolletUno  della  R.  Societd  Toscana 
di  OrHcoltura,  Year  XI<III,  Nos.   5-6,  pp.   37-39.     Florence,  1918. 

Salt  soil  and  brackish  water  are  found  in  South  Italy  and  in  all  the 
larger  ItaHan  islands  along  the  coast  of  Tripoli,  Eritrea  and  vSom-^.lia.  So 
that  these  soils  may  be  cultivated  the  author  publishes  the  following  list 
compiled  partly  from  investigations  recently  made  in  Algeria  by  M.  J.  Bri- 
CHET  and  partly  from  his  own  experiments  :  —  • 
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i).  —  Plants  which  do  well  in  soils  free  from  chlorides 

EVEN  IF  THEY  ARE  IMPREGNATED  WITH  WATER  CONTAINING  MORE  THAN 
1.5  %   OF  SALT    (sodium  CHLORIDE). 

a)  Agricultural  and  industrial  plants.  —  Cotton, 
Medicago  arhorea,  maize,  sorghum  [Sorghum  spp.,),  tobacco. 

b)  Vegetables,  etc.  — Sorrel,  garlic,  beet,  white  beet,  arti- 
choke, cardoon,  carrot,  various  kinds  of  cabbage,  chicory,  onion,  water 
melon,  bean,  various  kinds  of  lettuce,  aubergine,  capsicum,  pea,  tomato, 
leek. 

c)  Fruit  trees.  —  Apricot  from  seed  or  ungrafted,  quince  id.. 
almond  id.,  apple  id.,  olive,  pear  ungrafted,  plum  id.,  vines  of  different 
varieties. 

d)  Flowering  and  ornamental  plants.  — Achyranthes, 
Ageratum,  amaranth  of  different  varieties.  Antirrhinum,  Coreopsis,  Dahlia, 
Datura  of  different  varieties,  Escholzia,  marigold  (Calendula),  Gaillardia, 
Gazania,  Geranium  and  Pelargonium  of  different  varieties,  Iris  of  differ- 
ent varieties,  sunflower.  Mirahuis,  Lippia  repens,  camomile  [Anthemis], 
Mesenbry  aceae  of  different  varieties,  poppies  id.,  Petunia  id.,  stock  id.. 
Zinnia  id.  • 

e)  Flowering   and   shade  trees. — l^dinxeX  [Laurus  nohilis),' 
bitter    orange,    Acacia    eburnea    (=:  A.    horrida),    Buddleia    madagasca-' 
riensis,  Casuarina  of  different  varieties,  Ccstrum  elegans  and  other  species, 
Duranta  Plumieri,  Muehlenbeckia  platyclada,  Robinia  Pseudoacacia,  Schi- 
nus  Molle,  S.  terebinthif alius. 

II.  —  Plants   capable  of   growing    and   doing   welt,    in    soils 

CONTAINING  NOT  MORE  THAN  5  %  OF  CHLORIDES,  EVEN  IF  IMPREGNATED 
WITH  WATER  CONTAINING  NOT   MORE   THAN    3  %   OF   CHLORIDES.  —  Aberia 

caffra,  Acacia  cyanophylla,  A.  cyclopis,  A.  Farnesiana  and  other  species, 
Ailanthus  ^landulosa,  locust  tree,  [Ceratonia  siliqua),  Caesalpinia  Gilliesi, 
Cupressus  funebris,  C.  macrocarpa.  Eucalyptus  cornuta,  E.  robusta  and  other 
species,  Pittosporum  Tobira  and  other  species,  Pistacia  atlanfica,  P.  Len- 
fiscus,  P.  Terebinthus,  Parkinsonia,  Phillyrea,  Pinus  halepensis,  Punica 
Granatum. 

III.  —  Plants  capable  of  living  and  doing  well  in  soil  con- 
taining   UP  TO  5  %  OF    CHLORIDES,    EVEN  IF  IMPREGNATED  WITH   WATER 

CONTAINING  THE  SAME  PROPORTION  OF  CHLORIDES.  —  Agave  amcricana  and 
many  other  species,  Artemisia  arborescens  and  other  species,  Atriplex 
Halimus,  A.  lentiformis  and  other  species,  Bupleurum  fructicosum,  Grith- 
ni'um  maritimum,  Juniperus  macrocarpa,  J .  phoenicea,  Melaleuca  hyperi- 
cifolia  and  other  species,  Myoporum  laetium,  id.,  different  varieties  of 
rose  bay,  Opuntia  Ficus-indica  aad  other  species,  Phoenix  canariensis,  Ph. 
dactylifera,  Pircunia  dioica.  Pinus  Pinaster,  P.  Pinea,  Sabal  Palmetta 
and  other  species,  Washingtonia  filifert  and  other  species. 

As  is  seen,  the  plants  of  the  first  group  tolerate  moderate  quantities 
of  salt,  those  of  the  second  tolerate  it  in  fairly  large  quantities,  and  those 
of  the  third  in  very  large  quantities. 
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964  -  A  Physical  and  Chemical  Study  of  the  Kaflr  Kernel,  in  the  United  States  (i). 

—  BiDWELL,  G.  L.,  ia  the  U .  S.  Department  of  Agriculture,  Bulletin  No.  634,  pp.  5  +  1 
Fig.    Washington,  April  4,  191 8. 

The  grain  of  non-saccharine  sorghums  have  hitherto  been  used 
almost  exclusively  for  cattle  feeding,  but  now  they  are  used  in  ever- 
increasing  quantities  as  a  human  food  and  for  the  preparation  of  starch  and 
alcohol.  For  this  reason  the  Bureau  of  Chemistry  of  the  U.  S.  Department 
of  Agriculture  made  a  physical  and  chemical  study  of  kafir  kernels, 
using  Dawn  Kafir  (Dwarf  Blackhull)  C.  I.  340.  The  tegument  of  this 
variety  is  thin,  and  the  endosperm  horny  without  and  starchy  within. 
It  is  broadly  ellipsoid  and  somewhat  flattened  on  the  inner  surfce.  Ima- 
gining the  kernel  to  lie  on  a  flat  surface,  the  vertical  diameter  was  called 
the  thickness,  the  shorter  horfcontal  diameter  the  width,  and  the  long 
diameter  the  length.  The  aver^es  of  50  measurements  were  :  —  thick- 
ness :  —  maximum  2.74  mm.,  minimum  2.16  mm.,  average  2.46  mm.  ; 
width  :  —  maximum  3.71  mm.,  minimum  2.95  mm.,  average  3,33  mm.  ; 
length:  —  maximum  4.57  mm.,  minimum  3.07  mm.,  average  3.90  mm. ; 
weight  of  1000  kernels  23.5  gm.,  —  Average  volume  of  1  kernel,  16.78  mm^. 
The  grain  is  composed  of  6.«i  %  by  weight  of  bran,  10  %  of  germ,  83.9  % 
of  endosperm,  35  %  of  which  is  starchy,  the  rest  horny.  The  endosperm 
is  surrounded  by  a  very  friable,  more  or  less  granular  layer,  very  rich  in 
colouring  matter,  and  soluble  in  ether  and  chloroform ;  it  contains  no  tan- 
nin. The  distribution  of  various  components  of  the  different  parts  of 
the  grain,  expressed  in  percentages  of  the  total  quantity  of  each  component 
(the  germ,  bran  and  endosperm  respectively)  in  the  whole  grain  is  as  fol- 
lows :  — 

Ash,  77.9,  7.2,  14.9  ;  ether  extract,  75.2,  9.9,  14.9  ;  crude  protein, 
(N  X  6.25),  15.5.  2.3,  82.2  ;  crude  fibre,  19. i,  49.7,  31.2  ;  nitrogen-free 
extract,  4.1,  5.5,  90.4. 

The  corresponding  parts  of  kafir  and  maize  kernels  resemble  each  other 
in  composition  and  appearance;  it  may,  therefore,  be  assumed  that  kafir 
could  be  used  as   a  substitute   for  maize. 

965  -  Two  New  Vegetable  Globulins:—  Stizolobin  and  the  Globulin  of  Buckwheat. 

—  I.  Johns,  C.  O.  and  Finks,  A.  J.  (Bureau  of  Chemistry,  U.  S.  Department  of  Agri- 
culture), Stizolobin,  the  Globulin  of  the  Chinese  Velvet  Bean,  Stizolobium  niveutn,  in  The 
Journal  of  Biolos,icai  Chemistry,  Vol.  XXXTV,  No.  2,  pp.  429-438  -J-  13  Tables  -f  Biblio- 
graphy of  4  Publications.  —II.  Johns,  C.  O.  and  Cbernoff,L.  K.,The  Globulin  of  Buck- 
wheat, Faqopyrum  esculentum.  Ibid.,  pp.  439-445  +  6  Tables.     Baltimore,  May,  1918. 

Chinese  Velvet  Beans  {Stizolobium  niveum)  are  being  grown  in  ever 
increasing  quantities  in  the  United  States,  and,  in  1917,  covered  an  area  of 
more  than  five  million  acres  in  the  South,  an  increase  of  over  100  %  of  the 
area  cultivated  the  preceding  year.  They  are  used  especially  as  a  cattle 
food,  and  contain  26.43  %  of  protein  (N  X  6.25).  By  extraction  witti  a 
sodium  chloride  solution,  and  separation  by  dialysis  or -precipitation  with 
ammonium  sulphate,  the  authors  obtained  a  globulin  which  they  called 


(i)  See  also  R.,  April.  1918,  No.  444.  [Ed.) 
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"  stizolobin  ".  The  amino-acid  content  of  this  globulin  determined  by  a 
Van  Slyke's  method  was  : —  Cystine,  1.20  ;  arginine,  6.72  ;  histidine,  2.65  ;  ^' 
lysine,  8.27.  The  lysine  content  is  very  high.  Stizolobin  also  contains 
tryptophane.  Analyses  of  various  samples  of  this  globulin  by  the  method 
mentioned  above  gave  the  following  percentages  :—  Carbon,  53.03  %  ; 
hydrogen,  7.05  ;  nitrogen,  16.33  '>  sulphur,  0.56  ;  oxygen  (by  difference), 
22.94%. 

II.  —  By  the  method  already  described  (extraction  with  a  solution  of 
sodium  chloride,  etc.)  the  authors  isolated  from  buckwheat  flour  {Fagopy- 
Yum  esculentum)  a  globulin  containing  basic  amino-acids  in  the  proportions 
given  below  according  to  Van  Slyke's  method  :—  Arginine,  12.97  %  '> 
histidine,  0.59  %  ;  lysine,  7.90  %  ;  cystine,  i.oo  %.  Like  stizolobin  this 
globulin  is  remarkable  for  its  high  lysine  ft)ntent,  and  also  contains  trypto- 
phane. Several  analyses  gave  the  foll^ing  average  percentages  for  the  | 
various  constituents  of  the  globulin  :—  Carbon,  51.69  ;  hydrogen,  6.90  ; 
nitrogen,  17.44;  sulphur,  1.16  ;  oxygen  (by  difference),  22.81. 

966  -  The  High  Calcium  Content  of  Some  Cucurbitaceous  Vines.  —  wilkins,  l.  k., 

in  New  Jersey  Agricultural  Experiment  Station  Bullhin  310, pp.  20  +  Bibliography  of  50 
Publications.     New    Brunswick,   N.    J.,   April   16,    19T7. 

In  this  bulletin  data  are  presented  concerning  the  calcium  content 
of  the  vines  and  fruits  of  some  of  the  cucurbitaceae  :  namely,   pumpkins,      1 
preserving  citrons,  squashes,  cucumbers,  and  cantaloupes.     The  percent-      1 
ages  of  N,  PjOg,  KgO,  and  MgO  for  these  cvicurbitaceae  are  also  recorded. 
Furthermore,  the  crop  yields  and  the  removal  of  plant-food  on  an  acre      y 
basis   are  reported.  " 

The  vines  were  found  to  have  a  very  high  content  of  calcium,  higher 
than  has  usually  been  reported  or  was  believed  to  exist  in  most  plants. 
In  nearly  every  instance  the  mature  vines  contained  calcium  at  the  rate 
of  over  5  ^%  of  CaO,  rising  to'  as  much  as  8.75  %  in  one  instance. 

The  amount  of  calcium  in  the  vines  varied  at  different  stages  of  growth.   ■ 
The  tendency  was  towards  an  increasing  percentage  from  the  early  to  the 
later  stages  of  development.     In  no  instance  was  it  less  than  3  %  of  CaO 
at  the  first  stage  taken,  nor  did  it  often  fall  below  6  %  at  the  last  stage. 

The  calcium  content  of  the  cucubirtaceous  fruits  was  low.  In  fact, 
in  no  instance  did  it  reach  as  high  as  I  %.  The  seeds  of  the  fruits  were 
still  lower  in  calcium,  averaging  less" than  0.25  %  of  CaO. 

In  a  comparison  with  the  content  of  N,  PgOg,  KgO,  and  MgO,  the 
percentage  of  CaO  was  almost  invariably  higher  than  tl  at  of  any  of  these 
materials  in  the  case  of  the  vines.  With  the  fruits  the  CaO  percentage  was 
in  every  instance  lower  than  the  percentage  of  N  and  KgO,  and  frequently 
lower  than  P2O5,  but  usually  higher  than  the  MgO  percentage. 

*  The  fact  of  an  increase,  as  the  plants  approach  maturity,  of  the  CaO 
content  in  the  vines  attended  by  a  low  percentage  of  CaO  in  the  fruits, 
when  associated  with  the  fact  of  a  decrease,  as  the  plants  approach  maturity, 
of  the  N,  P20g,  and  KgO  content  in  the  vines  attended  by  a  relatively 
high  percentage  of  the  same  in  the  fruits,  would  suggest  that  a  relation 
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exists  between  calcium  and  one  or  all  of  these  substances  in  the  life  pro- 
cesses of  the  above  cucurbitaceace. 

On  an  acre  basis  the  weight  in  pounds  of  the  CaO  content  of  the  vines 
was  found  to  be  much  greater,  as  a  rule,  than  that  of  the  N,  PgOg,  KgO,  or 
MgO  content.  The  largest  amount  of  CaO  was  165.95  lb.  in  the  case  of 
the  Yellow  Crookneck  squash.  The  largest  quantity  of  any  of  the  other 
substances  was  70.93  lb.  for  K2O,  likewise  for  the  Yellow  Crookneck 
squash. 

With  the  fruits  the  weight  in  pounds  on  an  acre  basis  showed  tbe 
CaO  content  to  be  low  —  exhibiting  a  tendency  toward  the  reverse  of 
the  results  obtained  with  the  vines.  The  largest  amount  of  CaO  was 
10.06  lb.  for  the  preserving  citron  fruits.  The  highest  for  the  other  substan- 
ces was  62. 17  lb.  of  KgO  for  the  cantaloupes. 

Taking  the  entire  crops,  vines  and  fruits  together,  on  an  acre  basis, 
the  content  in  pounds  was  found  in  the  majority  of  cases  to  be  greater  for 
the  CaO  than  for  any  one  of  the  other  substances  N,  PgOg,  KgO,  or  MgO. 

967  -  Inulin  in  the  Sunflower-Jerusalem  Artichoke  Graft  (i).  —  Colin,  h.  and  Trouard 

RiOLLE,  Y.,in  Comptes  rendus  des  Seances  de.  V Academie  des  Sciences,  Vol.  ClyVi,  No.  21, 

pp.  856-858.  Paris,  May  27,  igiS. 
By  grafting  reciprocally  Jerusalem  artichoke  {Helianthus  tuberosus) 
and  sunflower  {H.  annuus)  and  then  analysing  the  stems  above  and  below 
the  incision,  it  was  found  that  at  whatever  level  the  scion  is  inserted  in  the 
stem  and  whether  the  graft  be  sunflower  on  Jerusalem  artichoke  or  Jeru- 
salem artichoke  on  sunflower,  there  is  always,  on  both  sides  of  the  incision, 
a  discontinuity  in  the  polarimetric  sign  of  the  soluble  carbohydrates  in  the 
scion  and  the  stock.  The  resulting  rotatory  power  is  always  positive  in  the 
sunflower  and  negative  in  the  Jerusalem  artichoke.  Inulin  is  never  found 
in-the  sunflower.     It  would,  therefore,  seem  that  : — 

i)  The  inulin  of  the  Jerusalem  artichoke  never  enters  the  sunflower 
used  as  stock,  or,  at  least,  is  very  rapidly  transformed  ; 

2)  Jerusalem  artichoke  on  which, is  grafted  a  sunflower  scion  still 
forms  inuhn,  not  only  in  the  tubers,  but  throughout  the  stem,  at  the  ex- 
pense of  the  dextrorotary  sugars  which  it  derives  from  the  scion. 

968  -  Reactions  of  the  Phosphorus  of  the  Thickened  Root  of  the  Flat  Turnip,  —hart- 

WELL,  B.  ~L,.,  Hammet,  F.  S.  and  Wessels,  P.  H.  (Agricultural  Experiment  Station  of  the 
Rhode  Island  State  College), in  the /oMr«fl/o.MffrjCM//i«'«7i2fS£fl;'c/!,  Vol.  XI,  No.  8,  pp.  359- 
370,  Bibliography  of  11  Publications.     Washington,  D.  C,  November  19,  1917. 

In  earlier  publications  of  the  Rhode  Island  Agricultural  Experiment 
Station  {Bulletin  154  ;  18th  Annual  Report  1904-1905,  pp.  253-285)  it  was 
shown  that  the  percentage  of  total  phosphorus  in  flat-turnip  rooto  {Brassica 
rapa)  grown  in_  different  soils  generally  varied  in  the  same  direction  as  the 
variation  in  the  amount  of  phosphorus  which  was  available  to  the 
plant. 

In  this  paper  is  recorded  the  work  undertaken  with  the  object  of  ascer- 


(i)  See  i?.,  April.,  1918,  No.  399.   [Ed.) 
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taining  whether  the  amount  of  any  portion  of  the  phosphorus  of  the  tur- 
nip root  is  correlated  more  nearly  than  the  total  phosphorus  with  the  rela- 
tive amount  available  in  soils. 

Preliminary  indications  were  derived  from  the  successive  extraction, 
of  dried  turnips  with  ether,  alcohol,  and  0.2  per  cent  hydrochloric  acid  ; 
but,  since  it  was  next  found  that  larger  amounts  of  phosphorus  could  be 
extracted  from  fresh  than  from  dried  turnips,  all  subsequent  observations 
were  made  on  fresh  turnips. 

Coincident  with  the  introduction  of  phosphorus  into  a  nutrient  solu- 
tion in  which  turnips  were  growing,  the  appearance  of  "  inorganic  "  phos- 
phorus and  the  disappearance  of  starch  were  traced  microscopically  in  the 
different  tissues ;  whereas  upon  withholding  phosphorus  the  disappearance  of 
inorganic  phosphorus  and  the  appearance  of  starch  were  similarly  observed. 
About  four-fifths  of  the  total  phosphorus  of  fresh  turnips  was  extract- 
ed with  water.  When  the  latter  was  acidulated,  somewhat  less  was  se- 
cured because  of  partial  precipitation. 

Only  a  small  per  cent  of  the  extracted  phosphorus  failed  to  pass 
through  dialyzers.  Different  precipitants  of  inorganic  phosphorus  were 
tested  as  to  their  ability  to  recover  phosphate  added  in  a  standard  solution 
to  the  dialyzates.  The  phosphorus  in  the  precipitate  formed  by  adding 
acetic  acid  to  turnip  juice  was  not  in  phospho-protein  compounds.  There 
was  no  phjrtin  in  the  juice.     The  presence  of  a  phosphatase  was  not  shown. 

Although  the  proportion  of  inorganic  to  total  phosphorus  in  turnips 
was  frequently  made  larger  by  phosphatic  applications  to  the  soil  in  which 
they  were  grown,  this  was  not  always  shown- to  be  the  case  by  such  methods 
as  were  used. 

In  most  instances  the  phosphorus  in  the  juice  was  so  largely  inorganic 
and  constituted  so  large  a  proportion  of  the  total  that  the  determinatiqn 
of  the  latter  seemed  about  as  useful  as  of  any  portion  for  furnishing  indica- 
tions regarding  the  relative  amount  of  soil  phosphorus  at  the  disposal  of  the 
turnip. 

969  -  Injurious  Action  of  Magnesium  Carbonate  on  Plants.  —  Coupin,  h.,  in  Comptes 

rendus  des  Seances  deV Academic  des  Sciences,  Vol.  CI/XVI,  No.  24,  pp.  1006-1008.  Paris, 

June  17,  1918. 

On  account  of  its  insolubihty  in  water,  magnesium  carbonate,  so 
common  in  the  soil,  is  generally  considered  incapable  of  any  injurious  ac- 
tion on  plants,  and,  consequently ,  of  having  any  influence  on  the  life  of  plants 
and  on  their  geographical  distribution.  Nevertheless,  this  salt  dissolves 
in  small  quantities  in  water  containing  carbonic  acid,  as  occurs  near  roots 
which  give  off  carbonic  gasf  during  respiration.  In  order  to  investigate 
the  effect  of  the  carbonate  thus  dissolved  the  author  carried  out  various 
germinatipn  tests,  some  in  fresh  water,  some  in  the  same  water  containing 
an  excess  of  magnesium  carbonate.  After  a  few  days  in  the  same  environ- 
ment —  darkness  and  a  constant  temperature  of  240C  • —  the  results  were 
compared. 

Apart  from  a  few  exceptional  cases  (e.  g.  that  of  stone  pine)  magnesium 
carbonate  was  decidedly  injurious  to  plants  but  in  a  manner  and  to  a  degree 

[968-369] 


PLANT   CHEMISTRY   AND   PHYSIOLOGY  IO47 


which  varied  according  to  the  species.  This  noxiousness  manifested  it- 
self :  —  i)  by  decreased  length  of  the  main  root ;  2)  by  a  considerable  re- 
duction of  the  number  and  size  of  the  rootlets  ;  3)  by  black  or  brown  colour 
of  the  roots  and  rootlets  ;  4)  by  reduction  of  the  absorbent  hairs  (wheji, 
as  is  rather  exceptional,  they  form  in  an  aqueous  environment) ;  5)  by 
shorter  aerial  parts  (except  in  the  case  of  common  cress).  In  no  case  did 
magnesium  carbonate  appear  to  have  any  useful  effect,  at  least  under  the 
conditions  of  the  experiment. 

970  -  Absorption  of  Nutrients  as  Affected  by  the  Number  of  Roots  Supplied  with  the 

Nutrient.  —  Gile,  p.  L-  and  Carrero,  J.  O.  (Porto  Rico  Agricultural  Experiment 
Station),  in  Jourrwlof  Agricultural  Research,  Vol.  IX,  No.  3,  pp.  73-95  +  22  Tables  -f- 
2  Figs.,  -|- Bibliography  of  13  Publications.    Washington,  D.  C,  April  16,  1917. 

In  the  course  of  several  investigations  on  the  mineral  nutrition  of  rice 
{Oryza  sativa)  it  became  necessary  to  know  whether  the  plant  could  absorb 
an  optimum  amount  of  the  mineral  element  which  was  supplied  to  only 
part  of  the  roots  if  all  the  other  essential  elements  were  supplied  to  aU  the 
roots.  At  first  thought  it  would  seem  that  the  plant  could  absorb  sufficient 
of  the  element  supplied  to  only  part  of  its  roots  if  sufficient  selection  could 
be  exercised  in  the  absorption  of  the  diflerent  nutrients  by  individual  roots. 
So  far  as  known,  no  quantitative  study  has  been  made  of  this  point ;  and 
the  tests  reported  in  the  article  under  review  were  carried  out  for  this  reason. 
The  present  work  does  not  deal  with  the  effect  of  the  medium  on  selective 
absorption  by  roots,  but  with  the  effect  of  localization  of  the  supply. 

The  absorption  of  nitrogen  by  rice  and  maize  and  of  phosphorus,  po- 
tassium, and  iron  by  rice  was  tested  in  water  cultures,  one-half  the  roots 
being  maintained  in  a  nutrient  solution  lacking  one  of  these  elements.  Tests 
were  also  made,  varying  the  portion  of  roots  in  the  complete  and  incom- 
plete solutions. 

The  results  show  that,  under  the  conditions  described,  the  plant  does 
not  absorb  a  maximum  amount  of  the  element,  and  the  fewer  the  roots 
supplied  with  the  element,  the  smaller  the  total  amount  absorbed.  This 
applies  when  the  total  amount  of  the  element  supplied  is  equal  to  or  in 
excess  of  the  needs  of  the  plant.  A  curve  was  plotted  showing  approxi- 
•mately  what  portion  of  the  maximum  absorption  can  be  expected  with  any 
fraction  of  the  roots  supplied  with  the  element.  With  nitrogen  and  phos- 
phorus the  total  amount  absorbed  by  plants  with  half  their  roots  in  the 
complete  solution  was  0.76  of  that  absorbed  by  plants  \^th  all  their  roots 
in  the  complete  solution.  The  similar  figure  for  potassium  or  iron  was 
0.66.  Increasing  the  concentration  of  the  element  in  question  in  the  com- 
plete solution  did  not  appreciably  alter  the  results. 

The  amount  of  the  element  absorbed  per  gram  of  roots  increased 
greatly  as  the  number  of  roots  in  the  complete  solution  was  diminished. 
The  restdts  are  explained  on  the  basis  of  the  rate  of  utilisation  and  transfer- 
ence of  the  elements  in  the  plant.  Attention  is  called  to  the  bearing  of 
these  results  on  the  method  of  applying  fertilisers.  The  results  obtained 
agree  with  Mitsckerlich's  formulation  of  the  law- of  minimum. 
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971  -  The  Formation  of  Nitrites  from  Nitrates  in  Aqueous  Solution  by  the  Action  of 
Sunlight,  and  the  Assimilation  of  the  Nitrites  by  Green  Leaves  in  Sunlight.  — 

Moore,  B.;  in  the  Proceedings  of  the  Royal  Society,  Biological  Sciences,  Series  B,  VoL  90, 
No.  B  627,    pp.  158-167  4-  Bibliography  of  8    Publications.     London,    June  i,  191&. 

The  thermo-chemical  studies  of  FaurE,  ThomsEn  and  BerthEloT 
have  shown  that  the  reactions  during  the  formation  of  different  oxides  of 
nitrogen  are  endothermic.  This  is  also  true  of  the  reaction  during  the  for- 
mation of  nitrites  from  nitrates,  which  can  only  occur  by  the  transformation 
of  other  forms  of  energy  (such  as  that  of  light)  into  chemical  energy.  The 
author's  studies  showed  that  dilute  solutions  of  nitrates  exposed  either  to 
•  the  sun  or  to  rays  from  a  source  of  light  rich  in  light-energy  of  short  wave- 
length, are  transformed  into  nitrites.  This  is  a  case  of  endothermic  photo- 
chemical reaction  similar  to  that  concerned  in  the  synthesis  of  starch  in 
the  presence  of  chlorophyll  and  sunlight.  If  a  layer  of  glass  is  interposed 
between  the  source  of  light  and  the  solution  of  nitrates,  transformation  is 
greatly  retarded.  This  shows  that  the  most  active  rays  are  those  of  short 
length  (ultra-violet).  When  green  leaves  are  immersed  in  a  solution  of 
nitrates  comparatively  little  nitrite  accumulates,  the  green  leaves  ha\nng 
the  capacity  in  the  sunlight  of  rapidly  absorbing  the  nitrites  thus  formed. 
The  author  concludes  that  the  nitrates  of  the  soil  assimilated  by  the  plant 
are  transformed  into  nitrites  in  the  presence  of  sunlight,  and  that  the  last 
phases  of  the  synthesis  of  nitrogenous  compounds  take  place  within  the 
green  leaf  under  the  action  of  this  light. 

The  presence  of  nitrites  and  nitrates  in  atmospheiic  air  cannot  be  at- 
tributed, as  many  workers  have  thought,  to  the  action  of  electrical  dischar- 
ges during  storms,  because  it  has  never  been  possible  to  find  any  real  rela- 
tion between  the  nitrate  and  nitrite  concentration  of  atmospheric  air  and 
rainwater  on  one  hand,  and  frequency  of  storms  on  the  other.  The  author 
observed  that  freshly-collected  rainwater  contained  as  much  nitrite  (about 
0.5  part  per  million)  as  rain  caught  during  a  thunderstorm.  Ilosvay 
■  showed  that  dew  also  contains  nitrites.  The  formation  of  nitrates  and  ni- 
trites must,  therefore,  depend  on  a  more  constant  and  evenly  distributed 
factor,  such  as  sunlight,  rather  than  on  fortuitous  electrical  discharges. 
Rainwater  collected  for  a  considerable  time  contains  no  nitrites  as  they  have 
all  been  oxidised  to  nitrates,  but  if  it  is  exposed  to  strong  sunlight  or 
ultraviolet  rays  nitrites  are  again  obtained. 

The  nitrites  of  rainwater  and  dew  are  one  of  the  principal  sources  of 
nitrogen  for  plants  when  the  soil  has  not  been  enriched  witl\  nitrogenous ' 
fertilisers.     The  jAthor,  therefore,  points  out  the  great  importance  of  the 
action  of  sunHght  in  supplying  these  compounds  so  essential  to  the  formation 
of  organic  matter. 

PLANT  972  -  Choice  of  Material  for  Isolating  Inflorescences  in  Selection  Work.  —  Fruwirth, 

BREEDING  C.,in  Zeitsclwift  fiir  Pflanzenzilcht,  Vol.  V,  Pt.  4,  pp.  391-395.   Berlin,  1917- 

The   nature  of  the  covers  used  to  isolate  the  inflorescences  is  not 

without  influence  on  the  fructification  because  a  certain  amount  of  light 

'  may  be  necessary  for  the  normal  development  of  the  seed,  especially  at 
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the  beginning  of  setting,  as  was  observed  by  Scholz  for  the  poppy  and 
IvUBiMENKO  fbr  the  pea  and  wheat. 

The  author  made  siinilar  observations  for:  —  Triticum  sativum 
(winter  and  spring  wheats) ;  Hordeum  disUchon  erectum  and  H.  Ustichon 
nutans,  Pisum  arvense  and  P.  sativum,  Phaseolus  vulgaris,  Papaver  som- 
niferum,  Arrhenatherum  elafiwi.  During  his  investigations  he  used  covers 
of  various  strength,  from  parchment  bags,  which  allow  the  light  to  pass' 
fairl}'  well,  to  small  wooden  boxes  lined  with  black  paper  used  for  wrapp- 
ing up  photographic  plates.  In  this  last  case  no  seed  formed  while  with 
the  less  stiff  and  opaque  covers  the  number  of  seeds  formed  decreased. 
On  the  other  hand,  the  amount  of  light  absolutely  necessary  is  not  the  same 
for  all  plants,  but  varies  from  one  species  to  another,  as  is  shown  by 
the  Table  :  — 


Pisum  arvense 
Barley  NolC  A  Imperial 
Wheat  104  Crievvener 

Black  paper  bag 

Parchment  bag 

No  cover 

Number 
of  in- 
florescences 

Number 

of 

seed  formed 

Number 
of  in- 
florescences 

Number 

of 

seed  formed 

Number 
of  in- 
florescences 

Number 

of 

seed  formed 

5   flt)werb 
5   f  ars 
5      '■ 

0 

55 

88 

5  flowers 
5   e.rs 
5       " 

8 

94 
129 

5  fl  ,wer;.. 
5   ears 
5 

14 
112 
196 

The  covers  used  to'  isolate  inflorescences  must,  therefore,  be  fairly 
transparent  as  the  absence  of  seeds  formed  is  often  attributable  to 
jinsufhcient  light  rather  than  phenomena  of  self-sterility. 

1973  -  The  Selection  of  Barley  in  Algeria.  —  Nicolas,  G.,  in  Travaux  du  Laboratoire  de  Bota- 
nique  dti  VUniversile  d' Alger,  pp.  1-29  +  5  t'lates.  Algiers,  1918. 

In  1911  the  author  began  a  series  of  experiments  with  the  intention 
of  improving  barley  in  Algeria.  He  dealt  with:—  i)  the  importation  of 
foreign  varieties  with  well  known,  stable  characters  and  already  selected  ; 
2)  reciprocal  crosses  between  Algerian  barley,  or  between  Algerian  and  ex- 
otic barleys,  in  order  to  fix  in  a  single  type  any  desirable  parental  characters 
while  eliminating  any  undesirable  ones.  Unfortunately  the  war  has  in- 
terrupted the  work,  which  was  already  considerably  advanced,  as  will 
be  seen  from  this  article.  * 

Selection  of  native  barley.  —  In  order  to  ascertain  the  degree 

f  purity  of  the  samples •(100  ears),  the  well  known  polygons  of  variation 

jjivere  worked  out,  considering  the  most  important  characters.     In    this 

jA^ay  may  be  chosen  the  density  or  compactness  of  the  ears,  using  the  for- 

pula  D  =  10  -7" '  "^^^^^  ^  ^s  ^^^  length  of  the  rachis  in  centimetres,  a  the 


(lumber  of  grains  in  2-rowed  barley  and 


number  of  grains 


in  6-rowed  barleys. 


Thus  in  an  ear  of  2  -rowed  barley  having  52  grains  and  a  rachis  13  cm. 
long,  the  compactness  will  be  =  40.     If,  for  100  ears  of  a  given 


'■ariety,  the  following  series  of  values  is  found  :- 
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Compactness 30  31-32         33  34  35  36         37 

Corresponding  number  of  ears .  o  9  22         34  21  11*  3  o 

the  average  compactness  of  this  variety  is  33.  If  these  values  are  represent- 
ed graphically,  taking  those  for  compactness  as  abscissae  and  those  for  the 
corresponding  number  of  ears  (frequencj'^)  as  ordonates,  the  polygon  of 
variation  is  obtained,  the  summit  of  which  is  unique  in  this  case  and  cor- 
responds to  the  compa.ctness  33.  The  existance  of  a  single  summit  shows 
that  the  material  has  a  high  degree  of  purity. 

If,  on  the  contrary,  the  following  values  are  found  : — 

Compactness 28         %9  30         31  32  33         34  35 

Corresponding  number  of  ears   .  5  15  12         %5  20  8  13  3 

the  polygon  has  3  distinct  summits,  an  evident  sign  that  the  barley  under 
question  is  a  very  impure  mixture  of  diSerent  varieties. 

With  the  help  of  this  method  of  analysis,  the  author  has  examined  a 
very  large  number  of  samples  from  various  localities  in  Algeiia,  and  he 
has  studied  their  behaviour  during  the  period  1911-14.  He  thus  found 
that  most  Algerian  barleys  are  heterogenous  mixtures  of  various  forms, 
from  which  valuable  material  could  be  obtained  by  selection. 

Only  2  barleys.  No.  13  and  No.  20,  remained  pure  during  the  whole 
period  of  the  experiments.  The  first  came  from  Mechtas,  near  Boghni, 
at  an  altitude  of  i  594  ft.  ;  the  author  has  selected  two  initial  varieties 
—  8  and  p  —  from  it ;  the  latter  [Hordeus  hexastichon  pL'llidum  ji) 
remained  pure  up  to  1914,  as  is  shown  by  the  values  :  — 


26 

27 

28 

29 

30 

31 

32 

33 

34 

3 

10 

18 

88 

20 

12 

5 

3 

I 

Compactness 

Corresponding  number  of  ears  . 

Importation  of  foreign  barleys.  —  The  Swedish  (Svalof)  varie- 
ties Svanhals,  Primus,  Hannchen,  Chevalier  and  Prinzess  have  been  test- 
ed. The  last  one  gave  the  best  results,  especially  in  fresh  clay  soils. 
Thus,  at  Adelia,  it  produced  13.54  ^wt.  per  acre  from  1911-13.  The  only 
defect  noticed  is  a  slight  degeneration  in  the  quality  of  the  grain ;  whilst 
Prinzess  barley  gives  79.18%  of  dry  extract  in  Sweden  and  central  France, 
at  Adelia  (according  to  M.  Petit,  Director  of  the  School  of  Brewing  at 
Nancy)  the  content  falls  to  72.69  %,  but  always  remaining  2  %  higher 
than  that  of  the  native  Algerian  barleys. 

Conclusions.  —  i)  The  native  Algerian  barleys  represent  a  mix- 
ture of  various  forms,  so  that  individual  selection  cannot  fail  to  give 
positive  results.  .  ; 

2)  The  exotic  varieties  selected  can  be  introduced  into  Algeria  with 
the  possibility  of  success,  as  is  shown  by  the  results  obtained  with.  Prin- 
zess barlej^  produced  and  selected  in  Sweden,  under  very  different  condi- 
tions to  those  in  Algeria. 

3)  The  author  proposes  to  extend  and  continue  his  work  by  making 
a  series  of  crosses  ;  the  use  of  acclimatised  foreign  varieties  and  of  native    ,, 
types  will  provide  excellent  material  for  the*  progressive  improvement  of    h 
a  cereal  so  important  to  Algeria  and  the  surrounding  districts. 
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974  -  Selection  of  Rice  in  the  Philippines.  —  I.  Gutierrez,  M.  E.,  in  The  Philippine 
Agriculturist  and  Forester,  Vol.  VI,  No.  5-6,  pp.  135-152  -f  3  Figs.  I«os  Banos,  January- 
February,  1918.  —  II.  Goco,  A.  A.,  Ibid.  pp.  154-167. 
The  recent  work  by  Jacobson  on  rice  and  by  Mendiola  on  maize 
maybe  said  to  be  the  only  contributions  to  selection  work  in  the  Philippines 
where  the  many  forms  and  the  lack  of  uniformity  in  the  types  of  the  cul- 
tivated plants  offer  the  breeder. abundant  material  and  the  possibility 
of  obtaining  good  results  simply  by  individual  selection  without  the  more 
omplicated  work  of  hybridisation.  The  authors'  attempts  to  improve 
he  native  rices  by  individual  selection  have  met  with  such  success  that 
reat  hopes  are  entertained  for  the  future. 

I.  —  lyOWLAND  rices.  —  Four  liocano  or  bearded  rices  were  stu- 
iied,  namely,  5893  Ganadc,  5894  Iray,  5895  Binalayan  and  5896  De- 
l^uet  a  Bolilising,  as  well  as  two  Tagalog  or  smooth  varieties,  5  892  Binang- 

lang  and  5  891   Binicol.     Shortly  before  harvest    about  100  samples  of 

iach  variety  were  collected,   and  the  seeds  of  each  plant  sown  separately 

rows    which   numbered    177.     In    a   series    of   tables  are    given    the 

nalytical  results  obtained  for  the  descendants  —  grain  yield,  quality  of 

rain,  number  and  length  of  culms,  duration  of  the  vegetative    period, 

llegree  of  uniformity.     With  few  exceptions  the  graiii  yield  of  the  selected 

'Varieties  was  much  superior  to  that  of  the  original  varieties,  there  being  a 

|lifEerence  of  as  much  as  100  %  in  some  cases.     There  was  a  tendency  to 

orrelation  between  the  productivity,  degree  of  uniformity  of  the    lines 

nd  tillering. 

In  rice,  which  is   essentially  self-fertilising,   natural   hybridation  is 

are,  so  that  it  is  interesting  to  note  some  cases  in  which  this  phenomenon 

ccurred.     During  his  selection  work  the  author  found  a  plant,  5892-0808 

l^inangbang    with    seed  of  varying  red  colour.     The  plant  was  a  hetero- 

gote,  as  was  shown  by  an  examination  of  Fi  (13  plants  with  white 

ed,  5  with  light   red,  and  12  with  red  seed),   derived  probably  from  a 

atural  cross  between  two  varieties  of  Binangbang  rice,  one  with  white 

,,_2ed   and  one   with  red   seed. 
MB 

II.  —  Upland    rice.  —  The    varieties    selected    were  Kinandang 

ula,  Pinursigue,  Inintiw,  Kinamaleg,  Kinagaykay,  Guluyang  Pula.  The 
suits  obtained  were  :  —  i)  with  simple  mass  selection  the  yield  was  raised 
om  20.20  cwt.  of  paddy  per  acre  to  23.62  cwt.,  even  without  fertilisers  ; 
the  descendants  of  the  parents. of  the  same  variety  differ  greatly  in  pro- 
ctivity,  tillering,  length  of  culms,  etc.,  thus  allowing  individual  se- 
tion  to  be  carried  out  successfully  ;  3)  by  selecting  No.  22  of  the  Pi- 
rsigue  variety  a  yield  of  51.32  cwt.  of  paddy  per  acre  was  obtained. 

1-5  -  Apparent  Mutations  of  Colour  in  the  Beetroot  Due  to  the  Effect  of  Vicinityj  in 

Sweden. —  Birger,  K.  (Seed  Selection  Station  of  Weibullsholm,  Landskrona,  Sweden), 
in  the  Zeitschrift  fUr  Pflanzenziichtung,  Vol.  V,  Part  4,  pp.  357-372.  Berlin,  191 7. 

The  multiple  variations  of  colour  and  form  repeatedly  observed  in 
^ets  of  the  same  pure  line  have  not  yet  been  satisfactorily  explained, 
^cording  to  the  author's  latest  researches  these  phenomena  are  simply 
ie  to  the  effect  of  vicinity  for :  • —  i)  the  beet  has  a  high  degree  of  auto- 
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sterility  ;  2)  its  pollen  may  easily  be  carried  by  the  wind  or  insects  over  as 
much  as  600  yards  ;  3)  the  gauze,  muslin  and  other  tissues  used  to  isolate 
the  inflorescences  are  not  sufficiently  close-textured  to  prevent  the  pas- 
sage of  wind-borne  pollen.  Cross-pollinisation  may  thus  occur  in  spite 
of  ordinary  precautions  and  thus  produce  forms  and  characters  that  ap- 
pear quite  new,  especially  as  regards  the  colour  of  the  ro&t. 

The  colour   is   due  to  2  pairs  of  factors  :   —  Yy  and  Rr    Y  produces 

*' yellow,  and,  together  with  R,  produces  red.     White  is   produced  when  R 

is  alone,  and  also  by  the  simultaneous  absence  of  Y  and  R       Below   are 

shown  the  results  of  crossing  types  each  having  one  of  the  two  factors  Y 

and  R  as  homozygotes. 

Parents  (P) ,     YY  rr  (yellow)  x  yy  RR  (white). 

Fj^  generation  .....     Yy  Rr  (red) 

1  YY  RR  (red Constantly  red. 

2  YY  RR  (red) Dividing  into  3  reds:  i  yellow. 

1  YY  rr     (yellow)     .    .    .     Constantly  yellow. 

2  Yy  RR  (red) Dividing  into  3  reds  :  I  white. 

■    4  Yy  Rr    (red)    ......     Dividing  into  9  reds  :  3  yellows  :  4  whites  ,, 

(as  in  F,). 
2  Yy  rr     (yellow).    .    .    .     Dividing  into  3  yellows  :  i  white. 
I  yy  RR  (white)   ....     Constantly  white. 
2"yy  Rr    (white)    ....     Constantly  white. 
I  yy  rr     (white)    ....     Constantly  white. 

or  9  red  :  3  yellow  : 

4  whites  .  m^:. 

On  using  these  gametic  formulae  to  examine  the  results  of  one  of      sufe. 
the  many  hybridisations  studied  by  the  author,  it  will  be  seen  that  many 
of  the  chromatic  aberrations  and  variations  observed  in  a  pure  jine  can  be       ^^- 
explained  as  phenomena  due  to  proximity  of  the  plants. 

Thus,    for   example,    the   cross   No.    8  :   —   Yellow   Intermediate    $  ^' 

(YY  rr,  ^'ellow)  X  Rote  Eckendorfer  (5  YY  RR.  red)  gave  an  F^  with 
13  individuals  having  a  red  root  and  an  F^,  with  365  individuals  having 
a  red  root  and  154  with  a  yellow  root,  in  the  ratio  3:1,  corresponding 
to  the  theoretical  values  of  389.25  and  129.75.  In  the  F^  the  progeny  .  ^i- 
of  the  red-rooted  individuals  should  also  be  red-rcoted,  or  at  any  rate  with  ^  fi 
red  and  yellow  roots  in  the  ratio  3  :  i  (see  the  above  scheme).  This  is  '1 
what  actually  happens,  save  for  Nos.  3  605  and  3  606,  which  give  an  F^ 
for  the  former  of  9  reds  :  3  yellows  :  4  whites  and  for  the  latter  3  reds  :  i 
white.  It  seems  that  these  two  numbers  are  new  crosses  produced 
spontaneously  in  the  F-^  of  the  cross  No.  8.  *  ' 

The  white-rooted  individuals  of   the  F^  should  produce,  in  the  F^, 
exclusively  white    progen>  ;  on  the  contrary,  in  many  cases  red-rooted     1''''  — 
types  appear;  these  beets  should  be  considered  as  due  to  proximity  of  the     P^its 
plants.  i — ^ 

Among  the  plants  of  No.  385  of  the  F^.  the  author    chose  45  with 
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white  roots  and  planted  them  in  a  special  plot ;  at  the  right  moment 
15  of  them  were  isolated  in  the  usual  way;  the  other  30.  were  left  to  flower 
in  the  open  air.  The  results  obtained  in  the  F^  are  quite  convinc- 
ing :  —  out  of  360  descendants  of  plants  isolated  under  hoods,  only  4, 
or  I.I  %,  had  red  roots,  owing  to  the  small  amount  of  foreign  pollen  that 
had  penetrated  through  the  hoods.  On  the  other  hand,  out  of  5458 
descendants  of  the  uncovered  plants,  314,  or  5.75%,  had  a  red  or  yellow 
colour.  Three  groups  can  thus  be  distinguished  :  —  i)  with  red  variations 
only ;  2)  with  red  and  yellow  variations  in  almost  equal  amounts  ;  3)  with 
yellow  variations  only. 

The  45- white-rooted  plants  isolated  by  the  author  were  on  the  experi- 
ment field  of  the  Weibullsholm  Station,  at  a  distance  of  some  600  yards 
from  a  plot  of  the  yellow  Ovoides  des  Barres  beets.  If  the  pollen  of  the 
latter  variety,  could,  in  spite  of  the  distance  and  other  obstacles,  ariive 
to  the  beets  planted  at  Weibullsholm,  it  would  be  easy  to  explain  the  phe- 
nomena noted  in  the  F^  by  the  aid  of  the  following  scheme  :  • 
Mother  plant:  —  yy  RR  (white). 

Progeny:  —  25  %  yy  RR  (white);  50  %  yy  Rr  (white);  25  %  yy  rr  (white). 
Ovoides  dcs  Barres  :   —  YY  rr  (yellow). 

Possible  combinations  between  the  Progeny  and  Ovoides  des  Barres  :  — 

.1)      yR    9    y  Yr   (^   =  Yy  Rr  (red). 

2)  I  I'l    I    X  Yr   ^    =  Yy  ^r'  (yellow),  i  ^"  ^^^"^  P"^'^" 

3)  yr     $    X  Yr   ^   =  Yy  rr  (yellow). 

In  this  case  there  were  6  descendants  with  red  variants,  10  with 
Ired  or  yellow  variants,  3  with  yellow  variants,  and  the  values  found  are 
sufficiently  close  to  those  calculated. 

1976  -  A  Further  Note  on  the  Genetics  of  Fragaria.  —  Richardson,  c.  w.,  in  the  journal 

of  Genetics,  Vol.  VII,  No.  3,  pp.  167-170.  lyondon.  May,  1918. 

In  continuation  of  previous  work  on  the  genetics  of  Fragaria  [Journal 
f  Genetics,  Vol.  Ill,  No.  3,  Feb.  1914),  the  author  gives  further  results 
e  has  obtained  with  regard  to  flower  colour,  double  flowers,  hairiness 
f  stems  and  leaves,  and  sex. 

Fi^owER  Coi^ouR.  —  As  stated  in  the  previous  paper  (i),  the  cross 
ink  flowering  vesca  X  white  flowering  vSsca  prodiiced  pink  flowering 
I's.  These  selfed  produced  20  pink,  57  pale  pink,  10  white  or  very  nearly 
hite  (of  the  latter  at  least  3  were  absolutely  white).  Thus  the  ratio 
bund  of  15  :  I  corresponds  well  to  that  calculated:  ■ —  81.57  pink  to  5.43 
hite.  The  excess  of  white  flowers  may  be  due  to.  the  difficulty  in  distin- 
uishing  between  ver^"  light  pinks  and  pure  whites. 

DouBi^E  Fi^owERiNG.  —  The  cross  double  flowering  vesca  X  single 
roduced  in  the  F^  single  flowers  with  occasional  extra  petals.  In  the  F^ 
here  were  60  single  to  24  double  flowers,  37  single  to  13  double,  or  a  to- 


ll) ikimmarised  in  R.,  June,  1914,  No.  513. 
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tal  of  97  single  to  37  double  flowers.    This  gives  the  latio  3:1,  correspond- 
ing to  the  expectation  100.5  single  ^^^  33-5  double  flowers. 

The  cross  single  flowered  X  double  flowered  produced  single  in  the 
jpj.     The  Fj  generation  selfed  produced  58  single  and  25  double  giving] 
a  ratio  of  3  :  i  corresponding  to  the  expectation  62.25  single    to  20.751 
double. 

Hairy  leaf  stems  and  front  of  leaf.  —  The  facto'r  "  hairy"  is  do- 
minant as  regards  the  factor  "  glabrous  ".     In  a  cross  F.  Virginiana  X  F. 
C  hiloensis  the  F^'s  had  "hairy"  stems  and  theiront  of  the  leaves  was  hairy. 
The  Fi's  selfed  produced  32  "hairy  "  to  10  not  "  hairy  "  ;  32  leaves  were* 
"  hairy "  and  10  glabrous  ;  with  a  ratio  of  3  to  i  in  each  case. 

Sex.  —  The  results  of  the  various  crosses  are  given  in  the  following^ 
table. 


Okl: 
foir.: 


Crosses 


F.  chinensis  ^ 

F.  chinensis  ^ 

F.  Virginiana  Q 

F.  Virginiana  0 


X  F.  chiloensis  (J^ . 

X  F    Virginiana  q  . 

X  F.  mexicana  ^ 

X  F.  Virginiana  ^ . 


Distribution  of  sexes  in  Fi      ^ 


Femsiles 


Males  or 
hermaphrodites 


26 

iS 
20 

17 


21 

14 
15 
16 


1-^ 


The  total  obtained  was  183  females  to  155  males  or  hermaphrodites. 
There  is  thus  a  dominance  of  the  female,  which  seems  to  fit  a  9  :  7  ratio. 
The  difiiculty  here  is  the  classification,  as  an  apparently  male  plant 
(e  g.,  a  F.  Virginiana)  may  sometimes  set  a  fruit  or  seed.  This  is  why 
the  author  finds  it  simpler  to  group  all  sterile  flowers  with  the  sex  to  which 
they  appear  to  belong,  and  to  consider  males  and  hermaphrodites  as  one 
sex. 

977  -  Wheatj  Yields  per  Acre  and  Prices,  by  States,  for  the  50  Years  1866-1915  in  the 

United  States. —  U.  S.  Department  of  Agriculture,  Bulletin  No.  511,  16  pp.  of  tables. 
Washington,  February  13,  191 7. 

The  year  191 5  completed  the  first  50  years  during  which  the  United 
States  Department  of  Agriculture  has  collected  annual  data  on  the  yield 
and  value  of  the  most  important  crops  in  the  different  States  of  the 
Union.  The  bulletin  under  reView  gives  the  annual  figures  for  wheat  from 
1866  to  1915.  The  tables  referring  to  the  different  States  are  preceded  by 
general  figures  for  the  production  in  the  whole  of  the  United  States  and 
six  divisions  of  the  country ;  —  i)  A^orth  Atlantic,  including  the  States  of 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Rhode  Island,  Con- 
necticut, New  York,  New  Jersey  and  Pennsylvania  —  2)  North  Central, 
East :  Ohio,  Indiana,  Illinois,  Michigan  and  Wisconsin  —  3)  North  Central, 
West :  Minnesota,  Iowa,  Missouri,  North  Dakota,  South  Dakota,  Nebraska, 
and  Kansas  —  4)  South  Atlantic  :  Delaware,  Maryland,  Virginia,  West  Vir- 
ginia, North  Carolina,  South  Carolina,  Georgia  and  Florida  —  5)  South 
Central :    Kentucky,  Tennessee,  Alabama,  Mississippi,  Louisiana,  Texas, 
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Oklahoma  and  Arkansas  —  6)  Far  West :  Montana,  Wyoming,  Colorado, 
New  Mexico,  Arizona,  Utah,  Nevada,  Idaho,  Washington,  Oregon,  and  Cali- 
fornia. 

The  10  year  averages  of  wheat  yields  in  bushels  per  acre  for  the  whole 
Union  and  for  these  6  divisions  respectively  were  : 


I866-I875  

I876-I885  

I886-I895  

I896-I905   

I906-I9I5  

United          North 
States        Atlantic 

North 

Central, 

East 

North 

Central, 

West 

South 
Atlantic 

South 
Central 

F^r-West 

II.9 
12.3 

12.7 

13-5 
15.0 

13-7 
14.1 
14.2 
16.2 
18.1 

13.2 

13-9 
13.8 
13-4 
16.3 

13-5 
12.0 

12.4 

13.6 

8.4 

8.9 

8.8 

10.8 

13.0 

8.5 

8.0 

9.6 
II.6 
12.4 

15.7 
14.I 
14.2 

17-3 
22.4 

978  -  Cultivation  of  Manitoba  Wheat  in  Touraine,  France  (i).  —  Schribaux,  in  Comptes 

rendus  des  Seances  de  T Academic'    d' Agriculture  de  France,  Vol.  IV,  No.  17,  pp.  528-530. 
Paris,  May  15,  191 8. 

The  author  gives  the  following  conclusions  deduced  from  an  investi- 
gation made  by  M.  Martin  (Director  of  the  Agricultural  Department  of 
Indre-et-lyoire) : — In  the  least  successful  experiments  Manitoba  wheat  gave 
7  to  11.92  cwt.  per  acre.  Everywhere  else  the  yield  varied  from  9.54  to 
16.72  cwt.  ;  the  average  might  without  exageration  be  placed  at  11. 14  cwt. 
per  acre.  These  figures  are  all  the  more  remarkable  because  the  average 
yield  of  winter  wheat  is  8.34  cwt.'  There  is  no  doubt  that  1917  was  a 
very  favourable  year  for  wheat  growing  in  that  district ;  May  and  June 
were  wet  and  there  was  no  excessive  heat  in  July.  In  spite  of  all  disad- 
vantages M.  Martin  considers  Manitoba  wheat  excellent  for  Indre-et-I^oire. 

,  Thanks  to  this  new  variety  it  wilLbe  possible  to  sow  wheat  in  spring  which 
could  not  be  sown  in  autumn. 

The  author  shows  the  extent  to  which  Manitoba  wheat  is  penetrating 
and  spreading  in  countries  where  it  was  totally  unknown  —  Piedmont, 
Greece,  etc.     Most  of  the  reports  received  by  the  author  favour  its  cultiva- 

I  tion.  The  fact  that  some  tests  have  not  given  the  hoped-for  results  is  due 
to  insufficiently  sorted  seed.  To  prevent  this  farmers  should  ask  for  no  to 
120  lb.  of  Manitoba  for  every  100  lb.  of  seedtobesown.  This  wheat  is  too 
small  to  pass  through  a  sorter ;  it  is  sufficient  to  pass  it  through  a  2  mm. 
mesh  sieve  to  eliminate  foreign,  broken,  or  small  and  malformed  grai«ns 
and  obtain  excellent  seed.  In  a  good  lot  the  waste  will  not  exceed  10  % 
and  may  be  used  for  making  flour.  Failure  often  results  from  using  too 
little  seed.  As  Manitoba  tillers  little  1.59  cwt.  per  acre  should  be  the 
smallest  amount  used.  The  actual  amount  must,  however,  be  determined 
by  the  farmer,  who  must  bear  in  mind  that  it  should  be  sown  more  thickly 
than  ordinary  varieties,  and  greater  quantities  be  used  the  later  it  is  sown. 


(i)  See  also  No.  105 1  of  this  Review.  (Ed.) 
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979  -  Red  Clover  and  its  Varieties,  in  New  South  Wales,  Australia.  —  breakwell,  e., 

in  The  Agricultural  Gazette  of  New  South  Wales,  Vol.  XXIX,  Ft.  2,  pp.  105-109  +  i  Fig, 


Sydney,  February  2,  1918. 


There  are  many  strains  of  red  clover  (some  workers  recognise  as  many 
as  thirty)  most  of  which  are  named  after  the  regions  where  they  were  pro- 
duced. It  is  impossible  to  distinguish  any  difference  in  the  structure  of  the 
various  strains  except  in  the  character  of  the  stem.  Thus,  the  stem  of 
New  Zealand  Cow  Grass  and  Perennial  Red  are  solid,  whereas  those  of  the 
American  strains,  such  as  Giant  Hybrid  and  Broad  Red,  are  hollow.  On  the 
other  hand  the  various  strains  differ  in  important  cultural  characteristics, 
such  as  duration  (i  to  4  or  5  years)  and  the  amount  of  foliage  produced. 

The  maintenance  of  a  clover  pasture  is  generally  considered  to  depend 
on  the  production  of  self-sown  seed  and  the  setting  of  seed  due  to  pollination 
by  bumble-bees.  These  insects  do  not  exist  in  New  South  Wales  and  some 
years  ago  an  unsuccessful  attempt  was  made  to  introduce  them  there.  At 
the  Yanco  Experiment  Farm  it  was  found  that  of  20  heads  of  flowers 
examined,  more  than  80  %  of  the  flowers  had  not  set  seed.  In  1917  at  the 
Glen  Innes  Experiment  Farm  it  was  found  that  a  plot  of  Chilian  clover  had 
produced  250  lb.  per  acre,  a  very  fine  crop.  Among  the  insects  visiting  the 
plants  Italian  bees  were  very  plentiful  at  Glen  Innes,  butterflies  and  ants 
at  Yanco.  Clover  pastures  lasting  many  years  are  common  in  New  Zea- 
land as  a  result  of  harrowing  in  the  seeds  dropped  from  the  plants  from  time 
to  time.     This  method  has  been  adopted  at  Glen  Innes. 

The  varieties  grown  in  New  South  Wales  are  :  —  Cow  Grass,  Perennial 
Red  (the  two  most  largely  grown).  Giant  Hybrid  Red,  Broad  Red,  American 
Red  and  Chilian  Red.  The  yields  are  usually  good,  and  at  Glen  Innes 
very  high  ones  have  been  obtained.  Chilian  Red  Clover  was  first  introduced 
by  the  Hawkesbury  Agricultural  College  ;  in  the  experiments  at  Hawkes- 
bury  and  Glen  Innes,  Yanco,  Grafton  and  Bathurst  Experiment  Farms  as 
well  as  in  those  made  by  farmers,  it  always  surpassed  all  the  other  varieties 
previously  tested.  Its  principal  characteristics  are:—  permanence,' 
resistance  to  drought  and  frost  and  heavy  yield  (at  Glen  Innes  in  1916,  4 
tons  5  cwt.  of  hay  per  acre).  The  New  South  Wales  Department  of  Agri- 
culture is  undertaking  the  supply  of  acclimatised  Chilian  clover  seed, 
among  which  there  are  practically  no  hard  seeds,  difficult  to  germinate. 
The  vitality  of  the  seed  in  seven  days  was  over  90  %. 

980  -  Enneapogon  mollis  in  Ascension  Island.  —  stapf,  o.,  in  Royal  Botanic 

Gardens,  Kew,  Bulletin  of  Miscellaneous  Information,l:so.  6,  pp.  217-219  -\- 1  Photograph. 
,  I^ondon,  191 7.  • 

In  Ascension  Island,  formed  of  barren  volcanic  matter,  except  for 
one  peak  with  scanty  endemic  vegetation,  a  new  wild  grass,  identified 
at  Kew  as  Enneapogon  mollis  I^ehm  (=  Pappophorum  molle  Kunth.)  ap- 
peared unexpectedly  in  1917.  This  plant  transformed  stretches  of  pre-, 
viously  desert  land  along  the  coast  and  in  the  plains  (it  also  grows  in  brackish 
places)  into  large  green  meadows.  Where  the  soil  is  best  it  grows  to  a 
height  of  3  feet. 

It  appears  to  be  an  annual  and  is  found  particularly  in  tropical  desert  * 
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districts  such  as  that  described,  on  the  coast  of  Angola,  in  Great 
Namaqualand,  from  whence  it  extends  through  the  Kalahari  Desert  to 
Bechuanaland  and  Griqualand.  It  has  also  been  found  in  the  Sudan, 
Abyssinia,  Eritrea,  and  Somaliland,  Macjagascar,  and,  on  one  occasion, 
in  the  Punjab. 

Nothing  definite  is  known  of  its  value  as  a  fodder  plant,  but  there  is 
no  doubt  that  it  would  be  very  important  as  such  in  all  arid  countries. 
As  a  similar  plant  is  mentioned  Schmidtia  bulbosa  Stapf  of  North  Rho- 
desia, a  perennial,  very  nourishing  grass,  suited  to  the  same  conditions  as 
Enneapogon  mollis,  the  cultivation  of  which  in  Ascension  Island  is  recom- 
mended if  it  will  succeed  there. 

9S1  -  Experiments  on  Steppe  Pasture  in  the  Dehesa  de  Nuestra  Senoradel  Pilar,  the 

Central  Steppe  of  Spain.  —  Esteve,  F.,  in  the  Rcvista  de  Monies,  Year,  XI,I,  Nos.  970 
to  976,  pp.  423-429,  472-476,  512-515,  559,  585-593,  665-666.  Madrid,  June  to  Sep- 
tember, 1 91 7. 

The  Dehesa  (pastur^  land)  de  Nuestra  Senora  del  Pilar,  at  Caracena 
del  Valle  (municipality  of  Castillejo  del  Romeral,  province  of  Cuenca) , 
at  an  altitude  of  from  2  624  to  3  608  feet,  is  an  estate  of  4  940  acres,  ^/^ 
of  which  are  wood  and  pasture  land.  Whereas  this  estate  could  previously 
feed  a  fairly  large  number  of  cattle,  at  the  time  the  author  began  to  im- 
prove it  could  barely  support  i  000  sheep,  which  had  to  be  given  fodder 
during  a  great  part  of  the  year.  According  to  the  author  the  gradual 
deterioration  of  pasture  land  occurs  as  a  general  rule  in  Spain,  and  is  due 
to  the  fact  that  nothing  is  done  to  renew  it,  so  that  the  pasture  grass 
gradually  gives  place  to  weeds,  which  the  animals  refuse.  The  result 
is  that,  though  a  century  ago  Spanish  stock  breeding  occupied  one  of  the 
first  places  in  the  world,  Spanish  pasture-land  today  can  with  difficulty 
support  27  lb.  of  live  weight  per  acre  as  compared  with  450  lb.  in  some 
countries  where  intensive  cultivation  is  practised.  While  the  author 
was  improving  the  estate  in  question  Dr.  E.  Reyes'  important  work,  Las 
estepas  de  Espana  y  su  vegetacion,  was  published.  This  work  decided  the 
author  to  extend  his  research  and  to  investigate  tbe  problem  of  the  improve- 
ment of  mountain  pasture-land  in  Spain.  The  investigations  include  :■ — 
i)  Pure  seeds,  i.  e.,  the  use  of  commercial  seed  belonging  to  a  single  botani- 
cal species  under  various  conditions,  with  a  study  of  the  habit  of  growth 
and  the  quality  and  quantity  of  the  product,  the  age  at  which  the  plant 
begins  to  produce  and  that  in  which  it  is  producing  fully,  its  economic 
duration,  acclimatisation,  etc.  ;  2)  Experiments  m  improvement  by  cul- 
tivating forage  crops  on  the  central  steppe  ;  3)  Experiments  with  different 
seed  mixtures  ;  4)  re-planting  and  cultivation  of  the  mountain  pasture- 
land  of  Nuestra  Senora  del  Pilar  ;  5)  a  study  of  the  bushes  and  trees  grow- 
ing on  these  pastures,  and  the  acclimatisation  of  these  plants.  A  table 
shows  the  numerous  species  used  as  pure  seed,  giving  for  each  one:  — 
the  agricultural  value  (product  of  purity  by  the  germinating  capacity, 
expressed  in  per  oent)  ;  the  amount  of  seed  required  per  acre  ;  whether 
the  species  in  question  does  or  does  not  belong  exclusively  to  the  flora 
of  the  steppes.     The  basis   of  the  various  mixtures  of  forage  seed  used 
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were  ;  i)  dry-land  alfalfa  ;  2)  sainfoin  ;  3)  clover.  For  example,  in  1916, 
a  dry  year  in  which  the  seeds  were  very  late,  two  cuttings  of  Group  2, 
gave  the  following  3delds  of  green  forage  per  acre  :  —  mixture  of  85  %  H  (1 
of  sainfoin  [Onohrychis  saliva  var.  bifera)  +  I5  %  of  tall  oat  grass  {Arre- 
natherum  elatior)  11. 15  cwt.  of  forage  ;  mixture  of  45  %  of  sainfoin  +  55  % 
of  great  burnet  {Poterium  Sanguisorha),  66.90  cwt.  ;  mixture  of  70  %  of 
sainfoin  -)-  30  %  upright  brome  grass  {Bromus  erectus),  49.38  cwt.  For 
each  seed  the  author  determined  the  percentage  of  the  "  supplement  " 
or  amount  of  extra  seed  to  be  used  for  the  mixture  as  compared  with  the 
amount  required  for  pure  seed. 

Judging  by  the  vegetation  of  the  various  ploto,  alfalfa  does  best  with 
cocksfoot  {Dactylis  glomerata).  With  this  grass  wild  alfalfa  [Medicago 
saliva  var.  sylve-lris)  produces  more  than  when  sown  with  great  burnet. 
Mixtures  yvita  a  basis  of  Provence  alfalfa  gave  more  forage  than  those 
of  wild  alfalfa.  S?info^n  and  great  burnet  do  .wed  together,  especially 
for  pasture  land.  The  mixture  sainfoin  +  talr  oat-grass  produces  yet 
more,  and  the  mixture  sainfoin  -f-  brome  grass  is  good  in  pool,  dry  s')ils. 
Of  the  mixtures  with  a  basis  of  clover  those  with  red  clover  {Tn folium 
pratense)  gave  the  best  results  ;  those  with  a  basis  of  white  clover  {T. 
repens)  also  did  well,  but  those  with  a  basis  of  Swedish  clover  (T.  hyhridum 
did  not  give  good  results.  Timothy  {Phleum  pratense)  was  the  grass 
which  did  best  with  red  clover. 

On  a  plot  prepared  for  irrigation  various  species  were  grown  in  lines 
8  y^  inches  apart  for  the  production  of  seed.  These  are  only  harvested 
every  two  years,  and  in  1916  some  of  the  species  were  cut.  They  gave 
the  following  yields  in  green  forage  per  acre  :  —  cocksfoot,  45.16  cwt.  ; 
brome  grass,  44.60  cwt ;  tall  oat  grass,  white  clover,  bird's  foot  tiefoil, j 
44.60  cwt  each;  serradella  [Ornilhopus  salivus),  scorpion  senna  {Coro- 
nilla  scorpioides)  and  crown  vetch  (C  vafia)  31.86  cwt.  each. 

Ta?  ii^t  of  forage  plants  belonging  exclusively  to  the  steppe  flora  which 
have  been  found  at  Castillejo  include  :  13  Gramineae,  10  Leguminosae,  | 
I  Liliaceae,  i  Rosaceae,  i  Umbelliferae,  i  Gentianaceae,  i  Convolvulaceae.l 

FIBRE  CROPS       982  -  The  Time  at  Which  Cotton  Uses  the  Most  Moisture.  —  McClelland,  c.  k.  (Georgia! 

Agricultural  Experiment  Station),  in  the  Journal  of  the  American  Society  of  Ag,ronomy,\ 
Vol.  X,  No.  4,  pp.  185-189.     Washington,  April,  1918. 

It  is  known  that  cotton  requires  less  water  than  a  crop  of  maize  or  I 
oats,  indeed,  drought  during  the  period  of  filling  and  ripening  of  the  seeds! 
causes  a  notable  reduction  in  the  yield  of  these  cereals,  whereas  drought] 
during  the  period  of  the  ripening  (opening)  of  cotton  bolls  is  beneficient. 
The  ripening  period  of  grain,  however,  corresponds  to  the  blooming  (filling) t 
period  of  the  bolls,  and  drought  at  this  period  causes  a  large  number  of  the] 
cotton  buds  to  drop. 

By  experiments  made  in  1915  and  1916  at  the  Georgia  Experiment' 

,         Station  the  author  determined  by  means  of  potometer  cultures  the  amount 

of  water  required  by  cotton  during  its  growth.     In  each  of  the  11  weeks 

(from  the  ist  week  of  July  to  the  3rd  week  of  September)  in  1915,  10  plants 

grown  in  potometers  consumed  the  following  quantities  of  water  respectively 
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(in  litres) :—  19.4.  77.1,  169.7, 193-7'  285.0,  232.8,  271.9,  293.0, 112.5,  263.0, 
150.2.  In  each  of  the  10  weeks  between  that  ending  July  25  to  that  ending 
October  7,  1916,.  11  cotton  plants  in  potometers  consumed  the  following 
number  of  litres  of  water  respectively  :• — 24.75, 103.50, 157.50, 128.25, 139-50, 
85.50,  49.00,  27.00,  85^.50,  49.50.  From  the  ist  to  the  7th  of  these  weeks 
the  number  of  flowers  opening  on  the  11  plants  was : — o,  33, 44, 105, 85, 74, 42. 
There  appears,  therefore,  to  be  a  correlation  between  the  period  of  the  high- 
est rate  of  flower-opening  and  that  during  which  the  plants  consume  the 
most  water.  If  this  be  so,  it  would  be  advisable  to  cultivate  the  soil  suffi- 
ciently late  for  it  to  conserve  its  moisture  during  the  summer  months,  i.  e., 
a  little  later  than  is  usually  done  in  the  United  States. 

983  -  Zapupe  (i).  —  Royal  Botanic  Gardens,  Kcw,  Bulletin  of  Miscellaneous  Information, 
No.  6,  pp.  239-240.     I,ondon,  1917. 

Zapupe  fibre  first  came  into  prominence  a  little  more  than  10  years  ago. 
In  1907,  in  the  State  of  Vera  Cruz,  there  were  over  5  million  plants  in  various 
stages  of  growth.  The  following  three  cultivated  species  have  been  identi- 
fied by  TrelEase  :  —  Agave  zapupe  Trel.  (local  names:— blue  zapupe, 
zapupe  azul,  zapupe  de  Estopier,  zapupe  de  San  Bernardo  of  Tuxpan,  Vera 
Cruz)  ;  A.  Lespinassei  Trel.  (local  names  :—  zapupe  de  Tepezintla,  zapupe 
de  Vincent  of  Juana,  Ramirez  and  Tuxpan)  ;  A.  Deweyana  Trel.  (local 
names  :—  c^iltivated  green  zapupe,  zapupe  de  Huasteca,  zapupe  de  Fan- 
to  yuca,  zapupe  verde  of  the  region  between  Tampico  and  Vera  Cruz), 
None  of  these  species  are  known  in  the  wild  state,  but  Trei^Ease  distin- 
guishes a  fourth,  A.  aborigimtm  (2),  known  in  the  district  between  Tampico 
and  Vera  Cruz  as  wild  zapupe,  zapupe  cimarren,  zapupe  silvestre,  zapupe 
de  Sierra  Chontla  ;  this  is  said  to  be  cultivated  sometimes.  In  the  Diplo- 
matic and  Consular  Reports  (No.  4453,  p.  5,  Tampico  ;  Washington,  1910) 
it  was  stated  that  in  1909  the  planting  and  cultivation  of  zapupe  continued 
to  attract  much  attention  and  that  several  3-year  old  plantations  were  clean- 
ing and  exporting  fibre.  In  1910,  besides  the  planting  done  by  private 
individuals,  many  companies  had  formed  for  the  cultivation  of  zapupe 
{Ibid.  No.  4665,  p.  9,  Vera  Cruz  ;  Washington,  1911).  In  1911  a  Belgian 
syndicate  made  arrangements  for  developing  this  fibre  plant  in  the  Vera  . 
Cruz  district  {Ibid.,  No.  4873,  p.  9,  1912).  In  1913  it  was  reported  that  its 
cultivation  had  ceased,  and  that  no  fibre  had  been  exported  that  year 
{Ibid.,  No.  5365,  p.  15,  Tuxpan,  Vera  Cruz;  1914).  A  sample  of  zapupe 
fibre  (species  indefinite)  from  Mexico  was  valued  in  1913  at  £  30  to  £  32  per 
ton  ;  in  the  same  year  sisal  fibre  realised  up  to  £35  per  ton.  In  countries 
where  the  conditions  are  suited  to  Agave  cultivation  it  is  best  to  grow  sisal 
hemp,  which  is  better  known  and,  which  notwithstanding  previous  state- 
ments, is  apparently  not  inferior  to  zapupe. 

984  -  The  Mulberry  as  a  Textile-Fibre  Plant.  —  See  No.  1040  of  this  Review. 


(i)  See  R.  1911,  No.  1744;  1913,  No.  938.  (Ed.)  — (2)  Five  species  are  described  by 
Trelease  {Transactions  of  the  Academy  of  Sciences,  St.  Louis,  Vol.  XXVTIT,  1909),  the 
tour  mentioned  above  and  A.  Endlichiana  selvatica.  (Ed.).  ,     • 
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985  -  "  Sele",  "  Cocorico  "  and  Ximenia  americana,  African  Oil- Yielding  Plants. 

—  PiERAERTS,  J.,  in  the   Amtales  du  Musee  Colonial  de  Marseille,  Year  XXV,  Ser.  3, 
VoL  IV,   (1916),  Pt.  2,  pp.  1-21.     Marseilles- Paris,  1917- 

Of  the  three  seeds  examined  by  the  author,  the  first  two  came  from 
the  Belgian  Congo  and  the  third  from  British  Africa. 

I.  Sel6.  —  The  plant  known  locally  by  this  name  appears  to  be 
popular  among  the  natives  in  certain  parts  of  the  Belgian  Congo .  The  author 
examined  a  specimen  from  Mowbasa  (Bengala  district)  prepared  locally 
by  :—  i)  roasting  the  seed,  decortication  and  winnowing  ;  2)  disintegration 
of  the  kernel  by  pounding  ;  3)  separation  of  the  oil  by  boiling  water  ;  4)  re- 
moval of  the  supernatant  oil  and  clarification  by  standing  and  filtration. 

The  tests  made  by  the  author  led  him  to  conclude  that  sele  is  essentially 
composed  of  a  mixture  of  glycerides  of  oleic,  linoleic,  stearic,  palmitic  and 
lauric  acids.  It  also  contains  a  small  quantity  of  an  acid  of  a  higher  mo- 
lecular weight,  which  could  not  be  identified  owing  to  the  lack  of  a  sufii- 
ciently  large  sample  of  raw  material. 

Sele  oil  is  an  excellent  edible  oil,  with  an  agreeable,  sweet  flavour,  which, 
if  carefully  prepared  by  modern  methods,  would  not  have  the  burnt  taste 
of  the  sample  examined.  Its  value  is  increased  by  its  good  keeping  quali- 
ties. It  is  without  any  doubt  suitable  for  soap-making,  and  its  relatively 
high  glycerine  content  should  make  it  much  sought  after  by  manufacturers 
of  this  product.  It  is  useless  for  the  manufacture  of  stearin  products  as 
its  solid  acid  content  is  too  low.  It  may  be  considered  as  a  semi-siccative 
oil  to  be  classed  with  cottonseed  oil. 

II.  Cocorico.  —  This  plant  is  a  variety  of  Citrulhts  vulgaris.  Cucur- 
bitaceae  with  seeds  containing  fats  are  widely  distributed  in  many  parts  of 
the  Belgian  Congo.  The  increasing  cultivation  of  them  from  year  to  year  is 
not  only  due  to  their  easy  adaptation  to  the  quality  of  the  soil,  but  especially 
to  the  fact  that  they  need  no  cultural  care.  These  Cucurbitaceae  indeed 
grow  so  rapidly  and  vigorously  that  they  prevent  the  invasion  of  weeds. 
In  his  paper  on  native  agriculture  in  the  eastern  province  of  the  Belgian 
Congo,  Tharin  (i)  states  that,  in  1914,  there  were  about  500  acres  of  oil- 
yielding  Cucurbitaceae  among  the  plantations  along  the  lyokandu-Schuka 
road  alone. 

It  should  be  noted  that  in  the  Belgian  Congo  the  term  "  cocorico  " 
has  no  very  precise  botanical  signification.  In  the  Upper  Ituri  it  is  applied 
*to  the  seeds  of  a  variety  of  gourd  or  melon  called  "  maboke  "  or  "  n'du  " 
in  the  Kilendu  language,  whereas  in  the  eastern  province  a  distinct  variety 
of  maboke  which  ripens  more  slowly  and  is  said  to  contain  less  oil  is  known 
as  cocorico. 

The  oil  examined  by  the  author  was  prepared  on  April  25,  1914  at 
Yangambi  {Stanlej^ille  district)  by  a  method  called  "  arabisee  ",  which  is 
in  realit}^  only  a  variation  of  the  method  alreadj'  described  for  sele  oil. 
The  only  difference  appears  to  be  that  in  the  "  arabisee  "  method  decortica- 
tion preceeds  roasting. 

A  chemical  analysis  showed  cocorico  oil  to  be  a  valuable  product  with 

(i)  BulteUn  agricole  du  Congo  beige,  Vol.  VI,  191 5,  p.   14/. 
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all  the  desirable  qualities  of  sele  oil.  Cocorico  seed  contains  37.50  %  of 
oil  which,  in  ratio  to  the  kernel,  is  50.46  %  of  the  dry  matter  content.  The 
cake  is  rich  in  nitrogen  and  would  make  an  excellent  nitrogenous  fertiliser. 
So  long  as  it  contains  no  injurious  or  toxic  substances  (which  is  very  im- 
probable) cocorico-seed  cake  would  be  a  valuable  food  for  cattle  or  poultry," 
especially  if  mixed  with  starch  or  sugar.  The  tegument  of  cocorico  seeds 
contains  an  appreciable  amount  of  nitrogen  and  would  make  excellent  com- 
posts. 

In  spite  of  the  unquestionable  value  of  its  oil  nothing  at  present  indi- 
cates that  cocorico  might  form  an  important  export  even  if  modern  extrac- 
tion methods  are  used  and  a  higher  yield  obtained.  The  author  considers  the 
low  unit  yield  of  cocorico  and  the  .difficult  and  slow  decortication  of  its  seed 
make  it  useless  for  commercial  purposes.  On  the  other  hand  the  home 
trade  in  cocorico  oil  and  that  of  similar  Cucurbitaceae  should  be  encour- 
aged in  the  Belgian  Congo  both  locally  and  between  the  different  districts.^ 

111. -Ximenia  americana.  —  This  bush  belongs  to  the  Oleaceae  family 
and  is  usually  found  in  the  tropical  districts  of  the  old  and  the  new  con- 
tinent. It  is  particularly  abundant  in  America  and  the  west  coast  of  Africa. 
Dr.  E.  Heckel  (i)  described  in  detail  the  botanical  variations  of  this  plant 
as  well  as  its  food  value  and  toxic  properties. 

The  Ximenia  is  known  by  many  local  names  peculiar  to  the  different 
countries  in  which  it  is  found.  In  Jamaica  it  is  called  "  mountain  plum  " 
or  "  sea  plum  ",  in  Gabon,  "  elozy  ",  "  zegue  ",  or  "  sea  lemon  ".  In  South 
Africa,  whence  the  sample  studied  by  the  author  came,  it  is  called  "  zuur 
pruim  "  (acid  plum). 

The  value  of  the  "  sea  plum  "  lies  particularly  in  the  high  oil  content 
of  its  seed.  In  all  probability  the  plant  will  be  largely  used  commercially 
as  soon  as  it  is  better  known  and  cultivated  more  carefully  and  intensively. 

Among  the  new  properties  found  in  it  the  author  draws  particular  at- 
tention to  the  hexabromide  test  and  the  special  properties  of  the  solid  acids. 
According  to  its  percentage  of  bromine  derivatives  insoluble  in  ether,  Xi- 
menia should  come  immediately  after  linseed  and  candle-nut  oil  in  the  list 
of  siccative  oils,  with  respect  to  the  linoleic  acid  content. 

The  oil  extracted  from  this  plant  is  used  by  the  South  African  natives 
to  make  candles  and  to  anoint  their  bodies.  The  fruit  is  said  to  make  excel- 
lent preserves. 

986  -  Elae/s  Poissonnii,  a  New  Species  of  Oil  Palm, in  the  Cameroons.— FAucnfeRE, 

in  the  Bulletin  de  I'Officc  Colonial,  Year  XI,  Nos.  121-122,  pp.  80-83.  Meltin,  January- 
February,  191 8. 
In  a  paper  sent  to  the  author  (Inspector  of  Agriculture,  Secretary  of 
the  Council  of  Colonial  Agriculture  of  the  Acclimatisation  Society) 
M.  E.  Annet  reports  the  occurrence  in  the  Cameroons  of  a  variety  of  oil 
palm,  the  commercial  value  of  which  appears  to  be  very  great.  M.  Annet 
has  made  a  new  species  of  this  form  of   Elaeis  and    has  dedicated  it  to 


(i)  Heckel,  Les  graines  nouvelles  6u  peu  connues  des  colonies  frangaises.  Paris,  1898, 
p.  27.  {Author) 
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Eugene  Poisson,  one  of  the  first  to  study  oil  palms  in  Dahomey  and  who, 
towards  1903..  did  much  to  further  the  commercial  utilisation  of  the  palm. 
The  new  species  has,  therefore,  been  called  Elaeis  Poissonnii.  It  is  remark- 
able for  its  fruit  which  is  enclosed  in  a  sort  of  fleshy  sheath  formed  by  the 
development  of  six  staminodes  contained  in  the  female  flower  which,  in 
the- other  varieties  of  Elaeis  hitherto  described,  are  always  atrophied.  The 
fruit,  which  is  generally  fairly  large,  weighs  from  10  to  20  gm. 

M.  Annet  distinguishes  two  varieties  — ,var.  tenera  and  var.  dura. 
A  comparison  of  these  two  varieties  with  each  other  and  with  the  var. 
Lisomhe  of  Elaies  nigrescens  (the  best  form  of  oil  palm  known  at  present) 
gave  the  following  figures  with  respect  to  the  different  parts  of  the  fruit 
and  the  yield  in  oil :  — 

Tenera  Dura  Lisombe 

Oily  Pulp 76  %  44  %  61.5  % 

Sheath 37  18 

Pericarp 39  26 

Nuts 24  »  56  »  38.5  » 

Shell 13  42.6  2T.5 

Kernel 11  9.8  17 

100  100  100 

Oil  yield  of  the  pulp       70.25  %  58.6  %  63,15  % 

)>        »     of  the   whole   fruit.    .    .    .  53-50  55.8  38.35 

These  figures  show  that  it  would  be  of  great  value  to  cultivate  the 
tenera  variety.  M.  AnnET  obtained  the  following  figures  for  ten  fruits 
of  each  of  the  chief  varieties  of  Elaies  in  the  Cameroons  :  — 

Weight  in  grams 
of  the  fruit        of  the  pulp        of  the  kernel        of  the  oil 

Dibope 123.0  51.5  23.0  27 

•    lyi.sombe 121. 5  76.5  20.5  47 

Dura 171. o  74.2  18. i  44 

Tenera. 168.5  128.3  19.4  90 

987  -  The  OH  Content,  Keeping  Qualities  and  Commercial  Possibilities  of  Para  Rub- 
ber Seed. —  .Spring,  F.  G.  and  Day,  P.  W.  F.,  in  The  Agricultural  Bulletin  of  the  Federated 
Malay  States,  Vol.  VI,  No.  5,  pp.  231-244.     Kuala  I^umpur,  February,  1918. 

This  paper  gives  a  report  of  the  experiments  carried  out  by  the  Depart- 
ment of  Agriculture  of  the  Federated  Malay  States  and  reproduces  data 
previously  obtained  by  the  Imperial  Institute  (i). 

A  few  years  ago  there  were  wide  areas  of  land  suitable  for  growing 
Heveu.  There  was,  therefore,  a  large  demand  for  the  seeds,  which  reahsed 
good  prices.  Now,  however,  as  many  of  the  plantations  have  come  to  ma- 
turity the  production  has  increased  eorrmously  and  the  demand  has  greatly 
decreased,  so  that  the  problem  of  using  the  seed  for  other  purposes  arises. 
The  average  production  in  the  Malay  Peninsula  may  be  estimated  at  306 

,{i)  See  R.  1913,  No.  1362  and  R.  1914,  No.  240.  (Ed.). 
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lbs.  per  acre.  In  a  seven-hour  day  one  child,  paid  18  cents  a  day  can  col- 
lect about  5  000  seeds  ;  i  000  seeds  dried  in  the  sitn  to  constant  weight 
weigh  ,8  lb.  6  oz.,  of  which  the  shells  weigh  3  lb.  2  oz.  and  the  kernels  5  lb. 
4  oz. 

To  test  the  keeping  properties  of  the  whole  seed  and  the  husked  seed, 
samples  were  placed  in  gunny  sacks  and  in  wooden  boxes  as  follows  :  — 

A)  Whole  seeds.  —  i)  put  in  sacks  the  day  after  being  collected  ; 
2)  put  in  boxes  the  day  after  being  collected  ;  3)  packed  in  sacks  after  hav- 
ing been  sun-dried  for  three  weeks. 

B)  Husked  seeds.  —  a)  shelled  after  being  dried  in  the  sun  for  16 
days  : —  4)  put  in  sacks  ;  5)  put  in  boxes  ;  b)  shelled  the  day  after  being  col- 
lected : —  6)  packed  in  sacks. 

The  samples  of  Group  i  were  in  excellent  condition  after  4  months 
and  good  after  having  been  stored  for  6  months.  Those  of  Group  2  varied  ; 
one  began  to  deteriorate  after  3  weeks,  and  others  were  slightly  mouldy 
after  2  ^  months  or  4  months  ;  another  was  in  good  condition  after  6 
months.  The  samples  of  Group  3  were  in  excellent  condition  after 
4  months'  storing.  Those, of  Group  4  were  in  good  condition  after  2  ^4 
months  ;  one  sample  was  slightly  mouldy  after  4  months,  another  had 
kept  well  but  was  infested  with  insects  after  6  months.  The  seeds  of 
Group  5  were  in  good  condition  after  6  months,  but  those  of  Group  6  began 
to  deteriorate  at  the  end  of  3  weeks  and  were  decayed  after  4  months. 

Crushing  the  whole  seed  of  three  samples  in  good  condition  and  extract- 
ing with  petroleum  ether  gave  : —  51.8  to  53.3  %  of  oil  by  weight  in  the 
kernel  ;  23.5  to  31. 4  %  in  the  whole  seed  ;  8  to  23  %  of  acidity  (mgm.  of 
KOH  per  gm.  of  oil)  ;  a  sample  of  decayed  seed  gave  slightly  different 
results  —  46.2,  23.2,  34  %.  (In  all  these  determinations  the  limit  of  accu- 
racy is  within  0.5  %  only).  Hevea  brasiliensis  seeds  can,  therefore,  keep 
for  a  fairly  long  time.  The  oil  yield  and  composition  of  good  and  decayed 
seeds  differ  litlle. 

The  dried  husks  contain  0.70  %  and  the  dried  kernels  1.83  %  of  ash, 
containing  respectively  37.8  and  44.8  %  of  matter  soluble  in  water  ;  7.9 
and  18.6  %  of  magnesia  ;  38.6  and  37.2  %  of  potash  ;  t6.8  and  28.6  % 
of  phosphoric  acid.  The  nitrogen  and  protein  contents  are  : —  0.22  and 
1-39  %  for  the  shells,  and  2.45  and-  15.3  %  for  the  kernels,  respectively. 
The  last  figure  corresponds  to  27.8  %  of  protein  residue  in  the  cake  after 
45  %  of  oil  has  been  extracted. 

988  -  The  Effects  of  Tapping  and  Wintering  en  the  Food  Reserves  of  Hevea.  — 

Rutgers,  A.  A.  Iy.,in  Mededeehngen  van  het  Algemeen  Proefstation  der  A.  V.  R.  O.  S., 
Rubberserie,  No.  i,  pp.  1-7  -1-  3  Plates.     Batavia,  1917. 

The  author  studied  the  effects  of  tapping  and  wintering  on  the  food 
eserves  of  Hevea  in  order  to  solve  the  following  points  :—  1)  Does  not  the 
system  of  tapping  used  at  present  remove  a  larger  quantity  of  food  reserve 
than  the  tree  is  able  to  store  up  ?  2)  During  wintering  does  not  the  plant 
draw  upon  these  reserves  to  such  an  extent  that,  in  order  not  to  exhaust 
them,  it  would  be  better  to  stop  tapping  ? 
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The  conclusions  of  other  workers  (i)  (Campbell  and  Bateson)  on  this 
subject  agree.  They  state  that  the  effects  of  tapping  on  the  food  reserves 
of  the  wood  and  bark  are  exceedingly  slight  and  limited  to  the  immediate 
neighbourhood  of  the  incision.  On  the  other  land,  the  effects  of  wintering 
are  more  serious.  The  amount  of  reserve  food  contained  in  the  wood  and 
bark  remains  normal  till  the  new  leaves  begin  to  develop.  About  a  fort- . 
night  later,  when  the  leaves  have  reached  the  normal  size,  the  starch  in  the 
bark  and  wood  has  disappeared  to  a  depth  of  5  to  10  mm.  For  this  reason 
these  workers  consider  tapping  should  be  stopped  during  the  growth  of 
the  leaves  till  one  week  after  the  development  of  the  tree's  foliage  is  com- 
plete. 

The  author  does  not  consider  this  opinion  to  be  well-founded.  He  cal- 
culates the  disappearance  of  the  starch  in  the  bark  and  wood  to  a  depth  of 
10  mm.  to  represent  a  decrease  of  about  Ve  of  the  total  reserve  food  of  the 
plant,  leaving  '/g  of  this  reserve  available.  Four  or  six  weeks  after  the  de- 
velopment of  the  leaves  the  reserves  will  again  be  totally  replaced.  Seeing 
that  tapping  only  removes  very  small  quantities  of  starch  within  a  limited 
radius  round  the  incision,  the  author  does  not  consider  there  is  any  serious 
physiological  reason  for  stopping  tapping  during  wintering. 

989  -  Value  of  the  Results  Obtained  by  the  Use  of  Apparatus  for  Estimating  the  Rub- 
ber in  Latex.  —  Rutgers,  A..  A.  L-  and  IVIaas,  J.  G.  J.  A.,  in  Mededeelingen  van  hetAl- 
gemeen  ProefstaUon  der  A.  V.  R.  0.  S.,  Rubber  Serie,  No.  3,  pp.  1-24  -|-  20  Tables. 
Batavia,  191 7.  . 

The  authors  wished  to  test  the  value  of  the  results  obtained  with  cer- 
tain patented  apparatus  at  present  in  use  for  the  estimation  of  rubber  in 
latex,  such  as  Dring  and  Fage's  "  Metrolac  "  (2),  and  Griffin's  "  Latex- 
ometre  ".  Many  workers  (Uite;e,  Gorter,  etc.)  agree  as  to  the  small 
value  of  determinations  obtained  thus.  The  many  tables  given  by  the 
authors  and  compiled  from  four  series  of  estimations  made  with  different 
apparatus  b}^  different  people  confirm  this  opinion.  The  results  which 
were  in  each  case  checked  by  weighing  the  dry  samples,  showed  a  deviation 
between  the  actual  values  obtained  by  weighing  and  by  the  apparatus,  but 
an  agreement  in  the  relative  values.  The  use  of  the  apparatus  is,  therefore, 
justified  in  so  far  as  it  gives  relative  and  comparative  data.  The  deviations 
in  the  absolute  values  are  probably  due  to  faults  in  setting  up  the  appara- 
tus and  to  the  influence  of  temperature.  As  a  matter  of  fact  the  values 
found  do  increase  as  the  temperature  rises. 

993  -  Bibliography  of  the  Publications  on  Rubber  Which  Have  Appeared  Between  1910 

and  1916.  —  Rutgers,  A.  A.  L-.in  Mededeelingen  van  het  Algemeen  ProefstaUon  der  A.  V. 
R.  0.  S.,  Rubber-serie  No.  5,  pp.  8}.     Batavia,  1917. 

The  author  considers  the  publications  previous  to  1910  especially  of 
historical  interest',  or  of  interest  only  to  specialists,  and  therefore  refers  only 
to  the  work  of  R.  Marzahn  :  —  "  Wissenschaftliche  Arbeiten  iiber  Kautschuk, 
Guttapercha  und  Balata  "  (published  in  the  Gummi-'/eitimg,  Years  I  to 
XXV,  Berlin,  1886  to  1910).     He  also  leaves  aside  all  publications  cf  an 


(i)   See   R.   1915,  No.   814  and  917.  —  (2)  See  R.  1917,  No.  1207.   {Ed. 
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economic  or  financial  character,  dealing  with  commerce,  planter's  socie- 
ties, etc.  The  bibliography  under  review,  therefore,  is  of  interest  solely 
to  planters  and  those  who  prepare  the  product,  and  is  drawn  up  eminently 
for  practical  purposes.  It  is  divided  into  six  chapters  : —  i)  General  cul- 
tural methods  ;  2)  Preparation,  coagulation,  vulcanisation  ;  3)  Pathology ; 
4)  Cultivation  in  various  countries  —  Java,  Sumatra,  other  Malay  countries, 
Ceylon,  Brazil  ;  5)  Reports,  conferences,  miscellaneous  ;  6)  Periodicals. 

991  -  Measurement  of  the  Growth  of  Sugar  Cane;  Observations  Made  in  the  Dutch 

East  Indies.  —  Kuyper,  J.  (Inspeoteur  der  Cultuurafdeeling  te  Pasaeroean),in  the  Ar- 
chie/ voor  lie  Suikerindustiic  in  Nederlandsch-Indie,  Year  XXVI,  No.  5,  pp.  163-1&5  -{-  9 
Tables  +  25  Diagrams.     Soerabaja,  January,  1918. 

To  measure  the  growth  in  height  of  sugar  cane  the  author  uses  a  spe- 
cially constructed  apparatus  consisting  of  a  high,  square,  wooden  rule  gra- 
duated in  centimetres  fitted  with  a  slider  to  which  is  attached  a  small  cop- 
per plate  graduated  in  millimetres. 

The  numerous  measurements  made  by  the  author  and  given  in  the  form 
of  diagrams,  show  that  the  time  between  the  appearance  of  two  successive 
shoots  varies  between  5  and  7  da5^s  for  the  local  varieties  observed.  Night 
growth  usually  exceeds  day  growth,  but  the  latter  is  much  influenced  by 
rain,  which  may  cause  a  day  growth'superior  or  equal  to  night  growth. 
The  moisture  content  of  the  air  has  practically  no  influence,  or  only  very 
rarely  has  any  perceptible  effect. 

992  -  Analysis  of  " Cocoa  Tea",  a  New  Substitute  Used  in  Great  Britain.  —  baker, 

J.  L-,  and  Hulton,  H.  F.  e'.,  in  'The  Analyst,  Vol.  XLHI,  No.  307,  pp.  189-197  -(-  4 
Tables.  London,  June,  191 8. 

The  present  war  conditions  hav6  stimulated  research  for  substitutes 
of  all  kinds.  One  of  the  most  recent  which  it  has  been  attempted  to  in- 
troduce into  Great  Britain  is  a  beverage  made  from  cacao  shell  which  re- 
mains after  the  seed  has  been  roasted.  This  substitute  is  known  as  "  co- 
coa-shell  tea  ". 

The  data  published  on  this  residue  and  the  attempts  made  to  utilise 
it  are  rapidly  reviewed.  They  show  that  beverages  made  from  this  mate- 
rial are  not  very  highly  valued,  nevertheless  these  shells  have  recently 
been  put  on  the  market  at  prices  out  of  all  proportion  to  their  food  value, 
which  has  been  exaggerated.  The  authors  consider  this  matter  should 
be  remedied,  and  that  the  use  of  cacao  shells  cannot  be  objected  to  so  long 
as  they  are  sold  at  a  reasonable  price  in  conformity  with  their  food  value. 
The  results  of  the  analysis  of  several  samples  are  given  in  the  tables  ;  the 
average  figures  are  : —  Moisture  4.68  %,  fat  3.56  %,  total  ash  10.52  %, 
nitrogen  2.42  %,  crude  protein  (N  X  6.25)  2.42  %,  crude  fibre  15.42  % 
matter  soluble  in  cold  water  21.0  %.  The  content  in  matter  soluble  in 
I  hot  water  was  also  estimated  to  determine  the  practical  value  of  the  sub- 
stitute. A  mixture  was  made  by  boiling  3  parts  of  cacao  shell  with  100 
parts  of  water  and  then  straining.  The  figures  obtained  were  higher  than 
those  for  the  content  in  matter  soluble  in  cold  water.  This  was  parth' 
due  to  the  fact  that  a  certain  quantity  of  matter  in  suspension  passed 
through  the  strainer. 


SUG.\R    CROPS 


STIMULANT, 
AROMATIC  , 
NARCOTIC 

AND 

MEDICINAL 

PLANTS 


% 


* 


I066  NARCOTIC   AND  MEDICINAI.  PLANTS 


993  -  Trials  with  Reunion  Tobacco  in  Mauritius,  in  1916-1917  —  auchinleck,  g.  g.  ,  in 

the  Department  of  A griciUtuf,  Mamitius,  General  Series,  Bidleiinl<!o.  9,  pp.  12.  PortlyOuis, 
1917. 

In  Mauritius  there  is  a  large  importation  and  consumption  of  Re-  _ 
Union  tobacco  (chiefly  used  for  strong  cigarette  tobacco).  Owing  to  this, 
cultivation  tests  of  this  variety  have  been  started  in  the  Pamplemousscs 
Botanic  Gardens  and  in  two  other  locaHties  ui  the  island,  on  a  total  arta  "' 
of  about  3  %4  acres.  The  results  were  completely  satisfactory  ;  from 
195  992  sq.ft.  535  carottes  of  ii  kg.  each  were  obtained.  No  verdict 
can  as  yet  be  given  as  to  the  quaUty  of  the  tobacco,  as  the  special  prepar- 
ation necessary  requires  from  18  to  24  months. 

The  Reunion  tobacco  called  "  tabac  bleu  "  is  notable  for  its  uniform 
foliage  and  growth  (probably  resulting  from  prolonged  selection)  and, 
.so  it  appears,  a  greater  resistance  to  diseases  and  pests  than  that  oi 
the  Virginian,  Sumatra  and  Turkish  tobaccos  sc  far  tested  at  Pample- 
mousscs. 

'  # 

994  -  Medicinal  Plants  of  t'he  Italian  Colonies.  —  UAs,ricoitura  coioniaie,  Year  xii,  i.st 

Half  Year,  No.  i,  pp.  54-56.     Florence,  March  21,  1918. 

Towards  the  end  of  January,  1918,  the  Molteni  chemical-pharmaceu- 
tical company  asked  the  AgricoUuht  coioniaie  for  a  list  of  the  medicinal 
plants  of  the  Italian  colonies  in  order  that  the  pharmaceutical  produce  to 
be  obtained  from  them  might  be  studied.  The  Agricoltura  coioniaie  im- 
mediately wrote  to  the  agricultural  departments  of  Tripoli,  Bengasi, 
Asmara  and  Mogadiscio  asking  for  information  on  the  native  plants  of 
the  colonies  which  might  best  be  cultivated  for  medicinal  purposes.  The 
Royal  Agricultural  DepartUient  of  Tripoli  sent  the  following  list :  — 

i)  Plants  already  widely  grown  in  Libia  or  the  cultivation  of  which 
could  be  introduced  01  increased  : — 

Cupressus  semper vir ens,  Mirahilis  Jalapa,  Lepidium  sativum,  Papaver 
somniferum,  Nigella  sativa,  Rosa^sp.,  Acacia  Famesiana,  Poinciana  Gilliesii, 
Tyigonella  Foenum-i^aecum,  Punica  GranaHtm,  Lawsonia  alba  (the  measures 
adopted  by  the  government  to  suppress  adulteration  have  given  good  re- 
sults), Coriandrum  sativum,  Cuminum  Cyminum,  Zizyphus  Spina-Christi, 
Ricinus  communis,  Nerium  Oleander,  Hyoscyamus  sp. 

It  would  probabh^  be  possible  to  grow  successfully  : — 

Glycyrrhiza  glabra  and  Myrtus  communis  in  Cyrene  ;  Cassia  obovata, 
Sinapis  nigra  and  Datura  Stramonium  in  Tripoli. 

2)  Wild  plants  of  the  coastal  districts  which  by  reason  of  the  present 
political  situation  can  be  harvested  and  utilised  : — 

Juniper  us  phoenicea  (Cyrene),  Asphodelus  microcarpus,  A.  pendulimis, 
Urginea  maritima,  Cynomorium  coccineum,  Atriplex  Halimus,  A.  mollis, 
Polygonum  equiseti forme,  Papaver  Rhceas,  Adonis  microcarpus,  Thapsia 
garganica  (Cyrene),  Peganum  Harmala,  Malva  sylvestris,  Calotropis  procera, 
Solanum  villosum,  Withania  somnifera,  Ajuga  Iva,  Citrullus  Colocynthis, 
Diotis  maritima,  Matricaria  aurea. 

3)  Useful  wild  plants  which,  on  account  of  the  present  political 
situation,  cannot  be  harvested  :  — 
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Callitns  quadrivalvis ,  Corniilaca  monacantha,  Alhagi  maiirorttm,  Balan- 
ites cBgyptiaca,  Halophyllum  vevmiculare,  Thymus  capitatus,  Globularia 
Alyssum,  Artemisia  Hcrba-alba.  ^ 

595  -  Pine-Apple  Growing  in  the  Azores.  —  lyuz,  T.,  in  Broteria,  Pt.  3,  pp.  123-127  +  fruit 

2  Figs.    Braga,  191 8.  Growing 

As  the  climate  of  the  Azores  does  not  permit  the  growing  of  pine- 
apples in  the  open  they  have  been  grown  in  greenhouses  since  the  beginning 
of  the  19th  century  in  the  islands  of  San  Miguel  and  Terceira.  In  the  se- 
cond island  exportation  has  practically  ceased  since  the  last  thirty 
years  or  so,  and  the  few  pine-apple  greenhouses  left  are  used  almost 
exclusively  for  local  requirements.  In  the  island  of  San  Miguel,  on  the 
other  hand,  there  are  about  3  000  greenhouses  which  supply  a  large 
export  trade. 

The  San  Miguel  greenhouses  are  double,  about  165  feet  long  and  34 
feet  wide,'  and  are  built  of  wood  and  iron,  covered  with  glass.  An  aisle 
leads  up  the  centre,  separating  two  beds  raised  slightly  above  the  level  of 
the  soil.  Propagation  is  by  cuttings  after  the  fruit  has  been  gathered  and 
the  leaves  removed.  When  the  surface  layer  of  soil  'has  been  removed  a 
ayer  of  clean  dry  leaves  is  laid  down,  over  which  is  thrown  another  layer 
)f  the  previous  year's  soil,  in  which  the  cuttings  are  placed;  these  are  in 
their  turn  covered  with  a  layer  of  new,  good  quality  humus.  When  the 
eaves  ferment  they  produce  much  heat  which  causes  the  cuttings  to  g^r- 
ninate.  When  the  new  shoots  are  four  months  old  they  are  separated 
"rom  the  cuttings  and  planted,  in  squares  at  intervals  of  i  foot  in  another 
greenhouse  where  the  beds  have  been  prepared  as  in  the  first  one.  After 
even  or  eight  months  they  are  transplanted  in  the  final  greenhouse,  pre- 
)ared  as  the  other  two,  in  squares  at  intervals  of  20  to  24  inches.  Five 
nonths  after  transplanting  fumigation  is  carried  out.  Dry  straw  and  bits 
)f  plants  are  burnt  in  the  central  aisle  and  for  three  days  the  greenhouse 
emains  full  of  the  smoke  produced.  One  month  after  this  fumigation  the 
)lants  flower  all  together  and  the  fruit  ripens  at  the  same  time,  thus  leaving 
:he  house  free  immediately  after  the  harvest.  Two  years  elapse  from  pro- 
)agation  to  the  harvest  —  five  months  in  the  nursery,  seven  in  the  first 
lothouse,  and  twelve  in  the  second.  During  the  period  of  fructification 
he  temperature  must  be  kept  at  25  to  30*'C.  In  summer  the  houses  are 
ventilated  to  prevent  excessive  temperatures.  Plantation  and  harvesting 
nay  be  done  at  any  time  of  the  year.  The  most  comincn  varieties  aie 
Jamaica  "   and    "  Cayenne  ". 

The  fruit  to  be  exported  is  carefully  packed  in  pine-wood  cases  with 
louble-bottoms  through  which  the  peduncle  is  passed.  Each  case  con- 
ains  from  i  to  6  or  8  fruits. 

During  1903-1916  the  annual  export  from  San  Miguel  was  from  i  to 
:  34  million  of  fruits  (in  round  figures)  with  a  value  of  from  300  000  to 
^5o  000  milreis  (£  66  500  to  £  100  000  at  par).  Before  the  war  the  principal 
tnporting  countries,  in  decreasing  order  of  importance,  were  : —  United 
kingdom,  Germany,  United  States,  France,  Italy.  ' 
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996  -  Overhead  Irrigation  of  Strawberries  in  Illinois,  U.  S.  A.  (i).  —  See  No.  1032 

of  this  Review. 

FOREsiRY  997  _  The  Douglas  Fir:   Its  Importation  and  Cultivation  in  Central  Europe  (2).— 

Berkhout,  a.  H. ,in  Medeieelingen  van  de  Landbouwhoo^e-school  en  van  dc  daaraan  verbon- 
den  Instituten,Vo\.  XIV,  Pt.  i,  2  and  3,  pp. 47-56  +  5  Tables.  Wageningcn  (Holland),  1918. 

The  American  tree  commonly  known  as  the  Douglas  fir  was  discovered 
in  North  America  in  1792  by  the  explorer  ArchibaIvD  Menzies  and  im- 
ported into  Europe  by  David  Douglas  in  1827.  "^^^  Douglas  fir  has  many 
names  in  America  —  red  fir,  black  fir,  hemlock,  swan  pine,  etc.  The 
confusion  of  botanical  names  is  no  less  great  and  is  due  to  the  fact  that 
botanists  disagree  as  to  the  genus  to  which  it  belongs  ;  they  call  it  Abies 
Douglasii  Ifindley,  Pinus  Douglasii  Sab.,  Pinus  taxifolia  I^amb;  Picea 
Douglasii  lyink,  Tsuga  .or  Pseudotsnga  Douglasii  Carr.  There  are  many 
varieties  of  Douglas  fir  —  blue,  green,  blueish-green  (glauca),  etc.  ;  the  last 
of  these  has  smaller  cones  and  is  of  slower  growth.  Douglas  fir  is  one  of 
the  most  widespread  trees  in  America  and  is  found  particularly  in  the  Rocky 
Mountains,  Sierra  Nevada,  Colorado,  and  British  Colombia.  Its  geogra- 
phical distribution  is  between  43  and  52°  north  latitude.  A  well-aerated, 
very  light  soil  containing  a  certain  proportion  of  sand  and  stones,  suits 
it  best.  It  can  stand  a  damp  atmosphere  better  than  excessive  drought 
and  should  be  sheltered  from  continuous  winds.  In  the  State  of  Washing- 
ton it  does  very  well  up  to  1 150  feet,  and  in  Oregon  up  to  i  800  feet ;  above 
this  altitude  its  growth  is  more  restricted.  According  to  Mayr  Douglas 
fir  is  very  resistant  to  frost  in'its  native  country,  indeed,  it  grows  in  dis- 
tricts where  the  temperature  is  sometimes  below  -250C.  If  its  importati'  r. 
into  Europe  has  not  always  given  the  expected  results  this  is  due  to  th- 
fact  that  care  has  not  always  been  taken  to  dse  seed  from  a  district  in  whieh 
the  environmental  conditions  are  similar  to  those  of  the  district  in  which 
plantations  are  to  be  made.  It  has  also  been  shown  that  the  poor  sandyj 
soil,  as  well  as  the  marsh  soil  or  excessively  clayey  soil  of  central  Europe, 
do  not  suit  it.  The  young  plants  may  also  be  attacked  by  a  fungus  —  Bo^ 
trytis  Douglasii  —  and  by  a  canker  —  Pestalozzia  ftmera  Desm. 

The  rapid  growth  and  excellent  quality  wood  of  the  Douglas  fir  makj 
it  one  of  the  most  profitable  trees  for  sylviculturists.  Data,  collected  by 
HanzliCk  on  several  plantations  show  this  tree  to  have  attained  the  follow- 
ing average  weights  and  diameters  (in  the  middle) : — in  20  years,  29.83  feet 
and  0.35  feet  ;  in  40  years,  76.32  feet  and  0.69  feet  ;  in  60  years,  101.25 
and  1. 01  feet;  in  100  years,  125.55  feet  and  1.34  feet.  This  fir  may  reach 
a  height  of  330  feet  and  a  diameter  of  16.40  feet.  On  the  damp  west  coast 
of  North  America  it  generalh'  attains  in  80  years  a  height  of  130  feet  and  a 
diameter  of  2.62  feet.  Of  two  neighbouring  plantations  at  the  Experiment 
Station  of  Wageningen  one  of  these  plantations  of  18  years  had  an 
average  height  of  38.15  feet  and  an  average  diameter  of  0.45  feet     The 


(i)  See  R.,  March  and  April,  1912,  Nos.  486  and   627;  R.,   December,  No.  1090;  R 
Jan.  and  Dec,  1915,  Nos.  95  and  1330 ;  R.,  May  and  August,  1917,  Nos.  408  and  708.  (Ed.) 
(2)  See  also  R.,  Jan.  and  Feb.,  1915,  Nos.  61  and  194.  {Ed.) 
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liata  show  that  this  tree  had  a  diameter  of  0.49  feet  at  Wageningen  five 

\^ears  earlier  than  in  its  native  cotintry.  Growth  is  not  less  rapid  in  other 

arts  of  Europe.     In  Germany  (Oldenburg),  a  37- year  old  plantation  had 

n  average  height  of  59.04  to  65.60   feet    and    an    average    diameter  of 

1.95  feet.     Similar  figures  were  obtained  in  England. 

The  wood  of  Douglas  fir  is  solid  and  very  resinous  and  used  for  many 
)urposes,  such  as  building  wood,  props  and  supports  for  mines  and  ship- 
,i/ards.  As  timber  and  wood  for  commercial  purposes  it  polishes  very  well 
md  is  used  for  cabinet  work,  and  for  making  parquet  and  wainscotting. 
kn  Germany,  the  wood  of  a  25-year  old  tree  had  a  specific  weight  of  0.536 
|ind  a  resistance  to  pressure  of  443  to  531  kg.  per  sq.  cm. 

The  author  foresees  more  numerous  plantations  of  this  tree  in  all  cen- 
xal  Europe,  especially  in  places  sheltered  from  strong  winds  and  in  clear- 
ngs.  The  necessity  of  the  choice  of  seed  stdted  to  the  district,  i.  e.,  from 
.  country  where  the  climatic  conditions  are  as  similar  as  possible, is  empha- 
lised.  In  Holland  such  seed-control  is  assured  by  the  "  Nederlandsch-^ 
ieide-Maatschappy  "  (Dutch  Association  for  the  Development  of  Land). 

J98  -  The  Utilisation  of  the  Dead  Leaves  of  Forests.  —  See  No.  1042  of  this  Review. 
LIVE   STOCK    AND    BREEDING. 

399  -  Purifying  Water  for  Stock.  —  Queensland  Agricultural  Journal,  Vol.  VIII,  Pt.  4,  hygiene 

p.  209.  Brisbane,  October,  1917. 
Water  containing  mud  in  suspension  is  easily  clarified  by  dropping 
hot  wood  ashes  into  it,  or  by  the  application  of  lime  or  alum.  These  two 
substances  make  the  water. hard.  Chloride  of  iron  may  be  also  used  ; 
it  is  quite  harmless,  and  a  valuable  reconstituent  and  tonic  for  all  animals. 
One  lb.  of  chloride  of  iron  will  clarify  i  000  to  2  500  galls,  of  water  and  much 
reduce  the  bacterial  content. 

A  simple  method  of  purifying  water  without  boiling  has  been  devised 
by  Dr.  NaismiTh  and  Dr.  Graham.  The  method  consists  in  adding  a 
level  teaspoonful  of  chloride  of  lime  (containing  V3  available  chlorine) 
to  a  cupful  of  water.  Dissolve,  dilute  with  3  more  cupfuls  of  water,  al- 
low to  stand  for  a  few  seconds  ;  this  stock  solution,  kept  in  a  tightl}^  stop- 
pered bottle,  may  be  used  for  5  days.  Add  a  teaspoonful  to  2  galls,  of 
{water  to  be  purified  ;  stir  well  to  bring  the  weak  chlorine  solution  in  con- 
tact with  all  the  bacteria,  and  allow  to  stand  for  10  minutes.  This  will 
destroy  all  typhoid  and  colon  bacilli,  or  other  dysentery  producing  ba- 
cilli in  the  water.  The  water  will  be  without  taste  or  odour  and  the  trace 
of  free  chlorine  added  rapidly  disappears. 

1000  -  Cut-throat  Grass  (Pan/cum  Combsii)  and  Salt  Sickness ;  Investigations  in 

the  United  States.  —  piper,  C.  v.  (office  of  Forage  Crop  Investigations,  Bureau  of 

Plant  Industry,  U.  S.  Department  of  Agriculture),  in  the  Journal  of  the  American  Society 

of  Agronomy,  Vol.  X,  No.  4,  pp.  162-164.     Washington,  March  20,  1918. 

Cut-throat  grass    {Panicum  Combsii)  has  so  far  been    described  for 

Florida,  Georgia,  and  the  south  of-  Alabama,  Mississippi  and  Louisiana,  as 


[99'J'-10«0] 


1070  HYGIENE 


a  rare  species  found  especially  on  the  edges  of  ponds.     The  author  found 
it  in  great  abundance  in  Polk  Count}^  central  Florida,  where  it  forms  al- 
most pure  grovv-ths  of  tufty  bushes  with  tough,  wiry  leaves,  almost  erect, 
and  from  6  to  18  inches  long.     Breeders  in  the  district  use  it  as  a  winter 
forage  for  fattening  adult  steers  and  non-pregnant  cows,  but  believe  it 
causes  abortion  in  pregnant  cows  and  a  disease  known  as  "salt  sickness" 
in  young  animals.     This  disease  which  has  frequently  been  studied  in 
Florida  is  characterised  by  chronic  anaemia,  loss  of  flesh,  loss  of  appttite, 
thin,  pale  blood,  white  mucous  membranes,  etc.  Stockeridge,  French 
and  Ennis   [Florida  Agricultural  Experiment  Station  Report,  1 900-1 901, 
pp.  43-58,  1902)  believe  the  cause  of  salt  sickness  to  lie  in  the  food  and  re- 
commend as  remedies  alimentary  correctives  and  tonics,  as  well  as  a  change 
of  pasture  as  a  preventative  and  curative  measure.    lyime  water,  gentian, 
or  iron  salts  (^  oz.  air -slacked  lime  or  Ve  ^'^-  of  iron  sulphate  in  3  gallons  |c 
of  water,  the  first  ad  lib.,  the  other  once  a  day)  have  always  proved  useful.    ■ 
On  the  other 'hand  _C.  F.  Dawson  [Florida  Agricultural  Experiment  Sta-  1.1: 
tion  Bulletin  64,  1902)  believes  salt  sickness  to  be  chronic  Texas  Fever  I'l 
(piroplasmosis)  and  that  the  food  eaten  is  but  a  secondary  cause. 

looi  -  Gossypol,  a  Toxic  Substance  in  Cottonseed  (i).  — withers,  w.  a.  and  carruth, 

P.  E.,  in  the  Journal  of  Agricultural  Research,  Vol.  XII,  No.  2,  pp.  83-101  -}-,io  Tables 
-|-  I  Plate  -(-  Bibliography  of  19  Publications.  Washington,  January  14,  1918. 
Raw  cottonseed  kernels  contain  about  0.6  %  of  gossypol  and  are  high- 
1}^  toxic  to  rats.  Ether  extraction  renders  the  material  non-toxic  and 
gives  a  highly  toxic  extract  containing  about  2  %  of  gossypol.  Gossypol 
fed  in  milk  diets  in  amounts  equivalent  to  those  contained  in  the  raw 
cottonseed  diets  proved  as  toxic  as  raw  cottonseed.  Gossypol  may  be. 
quantitatively  removed  from  the  ether  extract  by  precipitation  as  its 
insoluble  anilin  compound  (C30  Hgg  O^.  2  CgHgNHg).  The  extract  is 
thus  rendered  non-toxic  to  rats.  Gossypol  prepared  from  this  compound 
possesses  its  original  toxic  properties. 

Cottonseed  meal  is  much  less  toxic  than  raw  cottonseed,  owing 
mainly  to  the  oxidation  of  gossypol  during  cooking. 

Cottonseed  meal,  ether-extracted  cottonseed,  and  gossypol  were 
fed  to  small  pigs  in  pens  under  comparable  conditions.  Cottonseed  meal 
was  found  to  be  definitely  injurious,  while  the  ether-extracted  raw  seed 
did  not  appear  to  cause  cottonseed-meal  poisoning.  Gossypol  was  toxic 
to  pigs. 

If  the  presence  of  an  injurious  substance  in  the  meal  is  disregarded, 
a  diet  of  cottonseed  meal  and  maize  meal  has  nutritive  limitations  which 
may,  under  restricted  conditions  of  living,  lead  to  failure  of  pigs  to  thrive. 
Such  failure  is  a  phenomenon  distinct  from  cottonseed -meal  poisoning. 
Outdoor  exercise,  access  to  forage  and  soil,  and  improved  diets  tend  to 
postpone  or  avert  cottonseed -meal  poisoning  of  swine.  The  deficiency 
hypothesis  that  cottonseed -meal  poisoning  of  swine  is  similar  to  beriberi  I 
is  untenable. 


(i)  See  also  R.,  Jan.   1918,  No.   64  and  March,   191 8.  No.  306.     [Ed. 
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j  1002  -  Observations  on  the  Etiology  of  Epizootic  Lymphangitis  (i).  —  velu,  h.,  iu  the 

Bulletin  de  la  Societe  dc  Pathologie  exotique.  Vol.  XI,  No.  5,  pp.  351-357-  Paris,  May  8,  191S. 

The  author  gives  an  account  of  his  observations  on  the  etiology  of 
epizootic  lymphangitis,  resulting  from  work  carried  out  in  the  research 
laboratory  of  the    "  Service   de  I'Elevage  "   at   Casablanca. 

i)  Contagion.  —  Epizootic  lymphangitis  is  transmitted  by  simple 
direct  or  indirect  contact ;  immediate  contagion  is  the  rule.     Inoculation 
\  takes  place  through  the  harness  or  grooming,  infected  hands  of  veterinary 
surgeons  or  farriers,  soiled  grooming  tools,   etc. 

Experiments  on  the  part  played'by  flies  gave  negative  results,  without 
proving,  however,  that  they  play  no  part. 

2)  Penetration.  —  Transmission  commonly  occurs  by  means  of 
^  some  skin  (harness  wound,  kick,  fracture,  injury,  war  wound,  etc.)  or  mu- 
cous (auto-inoculation)  erosion.  Any  break  may  serve  as  an  entry  to 
the  RivoiyTA  cryptococcus,  which  appears  to  be  a  saprophyte  common 
in  warm,  damp  climates.  In  Morocco,  where  the  cryptogamic  flora  is 
extremely  rich,  epizootic  lymphangitis  is  an  ordinary  complication  of 
all  severe  wounds  or  fistulous  sores  that  do  not  receive  regular  antiseptic 
dressings. 

With  the  present  state  of  our  knowledge  the  disease  cannot  be  trans- 
mitted with  certainty.  The  positive  results  obtained  by  Delamotte 
and  other  workers  should  be  accepted  with  caution,  as  the  exceptionally 
long  period  of  incubation  allowed  by  them  does  not  exclude  the  possible 
intervention  of  other  factors  of  infection.  Other  authors,  however,  have 
obtained    negative    results. 

As  a  general  rule,  the  primary  lesions  in  epizootic  lymphangitis  are 
dermal  or  intradermal.  The  author  attempted  to  ascertain  whether  in- 
oculation in  the  dermis  would  lead  to  the  appearance  of  the  disease.  In  the 
more  fortunate  cases  the  result  tvas  the  formation  of  a  single  abscess  which 
proceeded  towards  recovery  without  the  formation  of  secondary  boils. 
Intravenous  injection  of  large  doses  of  pus  were  never  followed  by  even 
the  slightest  reaction.  The  insertion  of  virulent  matter  into  the  bone 
marrow  did  not  give  good  results.  It  was  even  found  impossible  to  cause 
the  formation  of  "Specific  lesions  by  auto-inoculation. 

Bride;,  N:feGRE  and  Trouette  have  found  that  hypodermic-  injections 
of  yeasts  cause  the  formation  of  abscesses  ;  the  organism  shows  a  greater 
intolerance  to  each  new  injection  ;  instead  of  acquiring  immunity  against 
the  yeasts  it  appears  to  become  accustomed  to  expell  them.     The  author 
i  has  observed  similar  phenomena  in  the  case  of  the  cryptococcus  during 
1  attempts  at  pyo vaccination.  ' 

1003  -  Preliminary  Report  on  the  Virulence  of  Certain  Body  Organs  in  Rinderpest.  — 

BoYNTON,  W.  H.,  in    The  Philippine  A^.riciutural  Review,  Vol.  X,  No.  4,  pp.  410-433. 
Manila,  191 7.  ^ 

The  following  results  were  obtained  while  endeavouring  to  devise  a 


(i)Seei?.,  June,i9i7,  No.  561  ;  R.  August,  1917,  No.  734  ;  R.  Feb.,  1918,  Nos.  177 and  178  ; 
R.,  March,  1918,  Nos.  310  and  311.  [Ed.)  -  *  ' 
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method  of  securing  the  aggressins  of  rinderpest.  Since  the  virus  of  rinder- 
pest cannot  at  present  be  satisfactorily  cultivated  under  artificial  condi- 
tions, it  was  decided  to  try  to  extract  the  virus  from  the  tissues  of  animals 
suffering  from  this  disease.  From  the  symptoms,  lesions,  and  microscopical 
findings,  it  is  quite  evident  that  the  virus  attacks  primarily  the  involuntary 
muscles  and  endothelial  lining  of  the  capillary  vascular  system  and  the 
parenchymatous  tissue.  From  the  results  obtained  by  the  intravenous 
injection  of  various  drugs  and  disinfectants  it  is  quite  evident  that  the  vi- 
rus of  rinderpest  does  not  have  its  fountain  head  of  development  in  the 
blood  stream.  The  real  place  where  the  virus  multiplies  appears  to  b^ 
inside  the  tissue  cells  where  the  disinfectants  can  not  penetrate,  the  virus 
in  the  blood  stream  being  merely  a  surplus  which  is  thrown  off  from  these 
tissue  cells.  In  following  this  line  of  reasoning  the  writer  decided  to  con- 
sider certain  tissues  where  lesions  were  more  or  less  pronounced,  as  cultures 
and  extracts  were  made  from  them.  The  tissues  used  by  him  were  liver, 
spleen,  lymph  glands,  heart,  intestines,  thymus,  skeletal  muscle,  larynx, 
pharynx,  and  the  back  of  the  tongue  from  animals  which  were  either  bled 
to  death  for  virulent  blood  or  from  animals  which  had  died  after  a  regular 

course  of  the  disease. 

• 

The  tissues  were  taken  from  the  animal  as  soon  after  death  as  possible.     The  amount  of 
tissue  desired  was  weighed,  ground  in  a  sterilised  meat  grinder  and  placed  in  a  sterilised  flask 
where  twice  as  much  phenol  solution  was  added.     This  material  was  thoroughly  agitated  two 
I  or  three  times  a  day  and  kept  in  the  refrigerator  at  i5-i6''C.,  or  it  was  agitated  continously  tor 

48  hours  at  room  temperatu-e,  then  placed  in  the  refrigerator  for  24  hours,  and  then  filtertd 
through  ganze  and  the  filtrate  replaced  in  the  refrigerator  until  used  for  injection  to  carabaos 

The  results  may  b*e  summarised  as  follows  : — 

Water  extracts  of  the  Hver,  spleen,  and  lymph  glands  3  days  old  and 
a  0.5  %  phenol  extract  of  Hver,  spleen,  lymph  glands,  heart  muscle,  caecum 
and  colon  5  days  old  are  highly  infectious  to  susceptible  animals.  On  the 
other  hand,  the  skeletal  muscle,  the  larynx,  pharynx  and  base  of  tongue 
and  the  pancreas  are  not  suitable  tissues  for  making  extracts  in  the  case  of 
rinderpest.  A  0.5  %  phenol  extract  of  hver,  spleen  and  lymph  glands 
holds  the  virus  of  rinderpest  in  a  virulent  form  for  periods  of  time  varying 
from  8  to  55  days.  A  i  %  phenol  extract  of  hver,  spleen,  caecum  and 
lymph  glands  17  days  old  are  highly  infectious  and  a  i  %  phenol  extract 
of  Hver  and  spleen  21  days  old  are  virulent  to  susceptible  animals.  When 
glycerin  is  added  to'  a  2  %  phenol  extract  which  had  been  agitated  for  48 
hours  the  virus  of  rinderpest  is  reaqily  destroyed.  In.  a  2  %  phenol  ex- 
tract of  lymph  glands  8  days  old  the  virus  of  rinderpest  is  destroyed.  It 
is  advisable  to  use  a  0.75  %  phenol  extract  not  over  .15  days  old.  The  tis- 
sues best  adapted  for  this  work  are  the  Hver,  spleen,  lymph  glands,  heart, 
fourth  stomach,  caecum  and  colon. 

From  the  results  obtained  in  working  with  rinderpest  it  is  very  plau- 
sible that  similar  or  even  better  results  may  be  obtained  with  the  virus 
of  hog  cholera  along  these  Hues. 
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1004  -  Observations  on  the  Control  of  Rhipicephalus  annulatus  austraffs,  in 

Queensland,  Australia.  —  Thomson,  F.,  Keogh,  G.,  and  tucker,  G.,  in  the  Queensland 
A'j^ricuUural  Journal,  Vol.  VIII,  Pt.  6,  pp.  302-307.     Brisbane,  December,  1917. 

The  Queensland  cattle  tick  {Rhipicephalus  anmdatus  australi'^)  lives 
as  a* parasite  on  cattle  only.  The  females,  gorged  with  blood,  drop  to  the 
ground,  where  three  days  later  they  begin  to  lay  ;  they  continue  for 
10  to  21  days,  each  one  laying  from  i  500  to  3  000  eggs.  These  hatch 
during  a  period  of  21  to  42  days.  The  larvae  climb  on  to  leaves,  fence 
posts,  and  similar  objects,  where  they  can  live  without  food  for  several 
months.  If  they  find  no  host  they  eventually  die  ;  if  they  attach  them- 
selves to  an  animal  they  pierce  the  Shin  and  feed  on  the  blood.  After 
7  days  of  paradtic  life  they  pupate,  and  after  another  7  days  the  adults 
emerge.  The  adults  live  on  the  host  for  another  7  days  ;  during  the  last 
24' hours  the  females  gorge  themselves  with  bleed,  then  drop  to  the  earth, 
and  the  cycle  re-commences. 

The  Department  of  Aoriculture  of  Queensland  recommend.-  the  fol- 
lowing dip  against  ticks :  —  commercial  arsenic,  i  700  gm ;  caustic  soda, 
800  gm, ;  tallow,  800  gm.;  vegetable  tar,  i  litre;  water,  806  litres.  The 
animal  must  be  completely  covered  by  the  solution,  and  should  even  be 
made  to  swim  in  it.  This  method  has  been  employed  in  Queensland  for 
about  20  years  with  excellent  results.  There  is  no  doubt  that  an  animal 
which  has  been  twice  dipped  at  intervals  of  8  days  is  perfectly  free  from 
ticks  and  may  be  sent  into  an  immune  district  without  danger  of  its 
carrying  the  parasite  there. 

Of  recent  years  breeders  have  tended  to  reduce  the  concentration  of 
the  dip,  by  reducing  the  amount  of  aisenic  to  i  400  and  even  i  200  gm. 
per  800  litres  of  water,  ^nd  to  replace  dipping  by  spraying.  A  series  cf 
experiments  made  at  the  Stock  Experiment  Station  at'Townsville  showed 
conclusively  that  :  —  i)  the  official  formula  must  not  be  diluted  ;  2)  spray- 
ing, even  if  repeated  each  week  for  several  months  is  not  as  efficient  as 
dipping  at  intervals  of  one  or  two  weeks  ;  consequently  spraying  is  ineffi- 
cient as  a  control. 

1005  -  Thymic  Acid  and  Thymol  in  the  Treatment  and  Prevention  of  Intestinal  Cocci- 

diOSiS  in  Cattle.  —  Tremona,  p.  (R.  Scuola  Superiore  di  Medicina  Veterinaria  di  Torino), 
in  II  Nuovo  £rco/aMJ,  Year. XXIII,  No.  10,  pp.  11 3-1 15.  Turin,  May  31,  191 8. 

According  to  observations  of  the  author.  Dr.  Sanlorenzo  and  otheis, 
intestinal  coccidiosis  or  red  scour  frequently  affects  cattle  in  the  marshj' 
regions  to  the  north-west  of  the  province  of  Venice.  In  confirmaticn 
of  the  results  obtained  by  Dr.  Sanlorenzo,  the  author  obtained  recoveiy 
in  4  to  6  days  by  administering  thymic  acid  at/the  rate  of  15  gm.  for  adults 
and  10  gm.  for  calves.  In  order  to  prevent  the  disease,  he  dosed  the  healthy 
animals  for  3  days  with  5  gm.  of  thymol  per  head  per  day. 

1006  -  Life  History  of  Ascar/s  lumbricoides  and  Related  Forms.  —  ransom,  b.  h. 

and  Foster,  W.  D.  (Zoological  Division,  Bureau  of  Animal  Industrj%  U.S.Dept.  of  Agric), 
in  the  Journal oi  Agricultmal  Research,  Vol.  XI,  No.  8,  pp.  395-398.  Washington,  D.  C, 
Novembej:  19,  191 7. 

The  life  history  of  Ascaris  lumbricoides,  the  common  intestinal  rbund- 
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worm  of  man,  and  of  A.  suum  or  A.  suilla,  of  very  common  occurrence 
in  the  intestine  of  pigs,  has  been  recently  studied  by  F.  H.  Stewart,  of 
the  Indian  Medical  Service.  In  spite  of  their  different  namer,  these  worms 
are  the  same  parasite,  or  forms  so  closely  related  that  they  are  morpholo- 
gically indistinguishable.  As  a  result  of  his  investigations  STE\^fART 
w^as  led  to  a  conclusion  contrary  to  the  usually  accepted  opinion  that  the 
infection  of  man  or  pig  with  Ascaris  results  from  the  ingestion  of  the  eggs 
of  the  parasite.  He  concluded  that  it  is  necessary  in  the  life  cycle  for 
the  eggs  to  be  swallowed  by  rats  or  mice  and  that  in  these  animals  the 
embryos  hatching  from  the  eggs  undergo  certain  migrations  and  develop- 
mental changes,  after  which  they  may  be  transferred  in  the  faeces  or 
saliva  of  the  rats  or  mice  to  food  or  other  materials  likely  to  be  ingested  by 
human  beings  or  pigs,  and  thus  ultimately  reach  their  final  hosts.  The 
authors  have  reviewed  and  repeated  Stewart's  experiments,  and  from 
the  various  contributions  of  other  investigators  toward  the  solution  of  the 
problem,  of  the  life  history  of  A.  himbricoides  and  related  parasites,  arid 
their  own  experiences,  arrive  at  the  following  conclusions  : — 

The  development  rf  A.  lumhricoides  and  closely  related  forms  is  di- 
rect, and  no  intermediate  host  is  required.  The  eggs,  when  swallowed, 
hatch  out  in  the  alimentary  tract  ;  the  embryos,  however,  do  not  at  once 
settle  down  in^the  intestine,  but  migrate  to  various  other  organs,  including 
the  liver,  spleen,  and  lungs.  Within  a  week,  in  the  case  of  the  pig  Ascaris, 
the  migrating  larvae  may  be  found  in  the  lungs  and  have  meanwhile  un- 
dergone considerable  development  and  growth.  From  the  lungs  the  larvae 
migrate  up  the  trachea  into  the  oesophagus  by  way  of  the  pharynx,  and  this 
migration  up  the  trachea  may  already  become  established  in  pigs,  as  well 
as  in  artificially  infected  rats  and  mice,  as  early  ag  a  week  after  infection. 
Upon  reaching  the  alimentary  tract  a  second  time  after  their  passage 
through  the  lungs,  the  larvae,  if  in  a  suitable  host,  presumably  settle 
down  in  the  intestine  and  complete  their  development  to  maturity  ;  if 
in  an  unsuitable  host,  such  as  rats  and  mice,  they  soon  pass  out  of  the  body 
in  the  faeces. 

Heavy  invasions  of  the  lungs  IJy  the  larvae  of  Ascaris  produce  a  serious 
pneumonia  which  is  frequently  fatal  in  rats  and  mice  and  apparently 
caused  the  death  of  a  young  pig  one  week  after  it  had  been  fed  with  numerous 
Ascaris  eggs.  It  is  not  improbable  that  ascarids  are  frequently  responsible 
for  lung  troubles  in  children,  pigs,  and  other  young  animals.  The  fact  that 
the  larvae  invade  the  lungs  as  well  as  other  organs  beyond  the  alimentary 
tract  and  can  cause  a  serious  or  even  fatal  pneumonia  indicates  that  these 
parasites  are  endowed  with  greater  capacity  for  harm  than  has  heretofore 
been  supposed. 

Age  is  a  highly  important  factor  in  determining  susceptibihty  to 
infection  with  Ascaris,  and  susceptibility  to  infection  greatly  decreases 
as  the  animal  becomes  older.  This,  of  course,  is  in  harmony  with  the 
well-known  fact  that  it  is  particularly  children  and  young  pigs  among 
which  infestation  with  Ascaris  is  common,  and  that  Ascaris  is  relatively 
of  rare  occurrence  in  adult  human  beings  and  in  old  hogs. 
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1007  -  "  Askaron",  a  Toxic  Constituent  of  Intestinal  Worms,  especially  of  Ascarids,  and 

its  Biological  Action.  —  Shimamura  Torai  and  Fujn  Hajime,  iu.the  Journal  of  i'uc 
College  of  Agriculture,  Imperial  University  of  Tokyo,  Vol.  II,  No.  4,  pp.  189-258  +  4  Figs.  + 
Bibliography  of  12  Publications.  Tokyo,  1917. 

The  author;^  have  isolated  from  the  mesenteric  liquid  oi  dried  and  pow- 
dered ascarids  (Ascaris  Ihmhricoiies  of  the  pig  and  A.  megalocephala  of 
man)  an  extremely  toxic  propeptone,  for  which  they  propose  the  name 
of"askaron".  This  propeptone  produces  all  the  symptoms  of  poisoning 
observed  in  ascariadasis  and  following  on  injections  of  the  mesenteric 
liquid  or  aquejus  extract  of  ascarids.  It  is  also  present  in  other  intestinal 
worms.  The  authors  have  found  it  present  (with  the  same  toxic  properties) 
in  Filaria  immiiis,  the  larvae  ..f  Gastrophilus,  Scleyostcrmum  vul^are,  Oxyuris 
curvula,  Trichocephulus  dcpressiusculus. 

The  ether  and  alcoholic  extracts  of  dried,  powered  ascarids  are  non- 
poisonous  even  in  strong  doses,  but  they  always  have  a  haemolytic  action 
not  possessed  by  "  askaron  ". 

The  most  sensitive  among  the  experimental  animals  were  found  to  be 
horses,  then  guinea-pigs,  dogs  and  rabbits  ;  rats  and  mice  were  refractory. 
The  chief  symptoms,  of  "askaron"  poisoning  are  troubled  breathing, 
dilatation  of -the  peripheral  blood  vessels,  increased  secretions  and  e:*r£- 
tions,  nervous  disturbances,  depression  of  the  temperature  and  arterial 
pressure  ;  on  autopsy,  are  observed  : — dilatation  of  the  lungs  (in  guinea- 
pigs)  ;  hyperaemia  and  haemorragic  exudation  in  the  gastro-intestinal 
canal,  in  the  endocardium  and  internal  organs  (particularly  the  lungs)  ; 
partial  coagulation  of  the  blood.  The  fatal  dose  of  crude  "  askaron  "  per 
kg.  of  live  weight,  given  intravenously,  is  0.004  mgm.  for  the  hors-,,  0.8 
nigm.  for  the  guinea-pig.,  2  mgm.  for  the  dog,  and  5  mgm.  for  the  rabbit. 

In  the  horse,  the  instillation  of  even  very  dilute  solutions  (up  to  I  in 
10  000)  of  crude  "  askaron  "  always  produces  a  copious  lachrymal  secre- 
tion, which  is  supposed  to  be  due  to  the  volatile  constituents  of  the  "  as- 
karon ".  On  repeatedly  giving  instillations,  the  reaction  becomes  weak- 
er and  weaker,  but  never  whoU}'  disappears. 

After  a  first  poisoning  by  "  askaron  ",  great  resistance  is  quickly  de- 
veloped ;  the  "  askaron  "  obtained  from  different  species  is  reciprocally 
immunising  and  to  an  equal  degree. 

"  Askaron  "  is  primitively  toxic  ;  the  normal  serum  of  the  horses 
contains  no  antibody  against  "  askaron  ".  The  horse  can  be  actively 
immunised  against  a  dose  of  askaron  400  times  the  mortal  one  ;  this  great 
immunity  is  probably  due  to  cellular  resistance. 

"  Askaron  "  should  be  considered  as  a  metabolic  product  of  the  worms. 

1008  -  I.  Morphology  of  Normal  Pigs'  Blood.  II.  Effects  of  Muscular  Exercise  and 
the  Heat  of  the  Sun  on  the  Blood  and  Body  Temperature  of  Normal  Pigs.  — 

Palmer,  C.  C.  (Veterinary-Research  I<aboratories,  Minnesota  Agricultural  Experiment 
Station), in  :  I.  Journalof  Agricultural  Research,  Vol.  IX,  No.  5,  pp.  131-140.  Washington, 
DC,  April  30,  1917  ;  11.  IbiA.,  Vol.  IX,  No.  6,  pp.  167-189  -(-  Bibliography  of  9  Publica- 
tions. May  7,  1917.  * 

I.  — The  work  reported  in  this  paper  was  -undertaken  with  the  view 
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of  establishing  normal  data  under  conditions  which  exist  in  Minnesota  as  a 
basis  for  future  studies  and  so  corroborate  the  work  of  other  investigators. 

After  an  historical  review  of  the  subject,  the  author  describes  his  own 
experiments  and  summarises  the  results  obtained  as  follows  :  — 

The  number  of  erythroc5^es  in  the  blood  of  the  pig  varie.-  under 
different  conditions.  It  is  lower  in  ycung  animals  than  in  old.  It  also 
varies  according  to  the  condition  of  the  animal.  A  well-nourished  pig  in 
good  condition  will  shew  a  higher  count  than  a  pig  in  poor  condition  and  of 
the  same  age.     It  was  about  equal  in  the  blood  of  male  and  female  animals. 

The  leucocyte  count  was  lower  in  young  animals,  but  individuals  of 
the  same  class  may  show  considerable  variation-  It  seems  to  be  higher 
in  male  than  in  female  animals. 

The  percentage  of  haemoglobin  was  higher  in  older  animals ;  it  was 
higher  in  male  than  female  animals. 

The  specific  gravitj^  of  the  blood  was  higher  in  older  animals. 

The  clotting  time  was  less  in  younger  animals. 

Five  classes  of  leucocytes  can  be  recognised  in  the  blood  of  the  pij,:  — 
I^ymphocytcs,  large  mononuclears,  polymorphonuclears,  eosinophiles,  and 
mast  cells.  Results  of  the  differential  counts  by  various  workers  are  fairly 
uniiorm.  The  percentage  of  lymphocytes  and  large  mononuclears  is 
higher  in  young  animals.  Older  animals  show  a  higher  percentage  of 
polymorphonuclears,  eosinophiles,  and  mast  cells  than  young  animals. 
Differential  counts  in  male  and  female  animals  are  about  the  same. 

II.  —  This  work  was  carried  out,  in  part,  along  with  the  preceding  one. 
The  author's  summary  .^s  given  below. 

i)  Blood  examinations  in  normal  resting  pigs,  covering  a  period  of 
24  hours,  may  be  quite  uniform ;  but  in  some  animals  there  is  marked 
variation  throughout  the  period.  . 

2)  Observations  made  upon  a  number  of  animals  leads  to  the  con- 
clusion that  muscular  exercise  does  not  cause  an  increase  of  red  corpuscles 
in  the  peripheral  circulation  of  the  pig. 

3)  Results  based  on  only  one  or  a  few  experiments  may  lead  to  wrong 
conclusions,  owing  to  the  variability  in  the  blood  of  pigs. 

4)  Evidence  given  by  work  with  the  pig  tends  to  confirm  the  theory 
of  perspiration  being  responsible  for  the  increase  in  the  number  of  red 
corpuscles  following  muscular  exercise  in  man. 

5)  Muscular  exercise  in  the  pig  is  usually  followed  by  a  leucocy- 
tosis. 

6)  This  leucocjrtosis  is  probably  the  result  of  musaular  exercise 
forcing  leucoc5^es  into  the  general  circulation  from  the  tissues. 

7)  Muscular  exercise   leads  to  marked  changes  in  the  differential' 
counts.     The  mononuclear  elements  are  decreased,  and  the  polymorpho- 
nuclear elements  are  increased.    The  height  of  the  curve  is  reached  several 
hours  after  exercise,  and  the  normal  proportions  do  not  return  for  many 
hours. 

8)  Exposure  to  the  sun  causes  similar  changes  in  the  differential 
curve. 
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9)  These  changes  under  both  conditions  are  the  result,  of  increased 
rate  of  aging  of  the  leucocytes,  the  cells  becoming  older  faster  than  young 
cells  are  being  produced. 

10)  Muscular  exercise  and  heat  of  the  sun  lead  to  a  marked  increase 
in  body  temperature. 

11)  Body  temperature  changes  are  more  pronounced  in  fat  pigs 
than  lean  ones,  but  even  in  pigs  weighing  75  to  100  pounds  marked  changes 
are  likely  to  occur. 

12)  Increased  atmospheric  temperature  and  increased  percentage 
of  humidity  lead  to  increased  body  temperature. 

13)  Blood  examinations  of  pigs  which  are  to  be  used  for  clinical 
records  should  be  taken  from  animals  which  have  been  confineft  in  a  small 
cool  pen  for  at  least  24  hours,  and  better,  48  hours.  The  animals  must 
be  kept  absolutely  quiet  and  not  worried.  Feeding  and  watering  should 
be  regular.  The  daily  blood  examinations  should  be  made  at  the  same 
time  on  each  day. 

14)  Temperature  records  which  are  to  be  used  for  clinical  records 
should  be  taken  from  pigs  kept  in  a  cool,  shady  pen.  The  animals  should 
not  be  exercised  or  worried  when  the  temperatures  are  taken.  If  the 
animals  are  chased  around  the  pen  when  endeavouring  to  obtain  the  tem- 
perature, the  last  temperatures  taken  may  show  a  marked  rise.  For  tu- 
berculin" work  where  the  temperatures  are  used  it  would  be  best  to  keep 
them  confined  in  a  crate  throughout  the  test. 

15)  The  condition  of  the  animal  (amount  of  fat),  the  temperature 
of  the  atmosphere,  and  the  percentage  of  humidity  are  factors  which  should 
be  considered  in  determining  the  normal  temperature  of  the  pig. 

1009  -  Investigations  into  the  Action  of  the  Thyroid  Gland,  in  the  United  States.  — 

I.  Allen,  B.M.,  The  Results  of  Thyroid  Removal  in  the  I<arvae  of  Rana  pipicns,  in  The 
Journal  of  Experimental  Zoology,  Vol.  XXIV,  No.  3,  pp.  499-520  -f-  4  Tables  -\-  8  Figs. 
-|-  i  Plate.  —  II.  Swingle,  W.  W.,  The  A.cceleration  of  Metamorphosis  in  FrogI<arvae  by 
Thyroid  Feeding  and  the  Effects  upon  the  Alimentary  Tract  and  Sex  Glands,  Ibid., pp.  521- 
543  +  I  Table  +  14  Figs.  -\-  Bibliography  of  ii  Publications.  Philadelphia,  January, 
1918. 

I. — Although  numerous  investigations  have  been 'made  into  the 
effects  of  removing  the  thyroid  gland  from  young  and  adult  animals,  there 
are  no  data  on  the  results  of  removing  this  gland  from  animals  at  a  very 
early  stage  of  their  development.  Such  an  operation  is  exceedingly  diffi- 
cult in  the  embryonic  stages  of  reptiles  and  birds,  and  almost  impossible 
in  that  of  mammals.  The  author,  therefore,  used  amphibians  for  this 
purpose,  taking  as  subjects  tadpoles  of,  Rana  pipiens,  cf  which  the  meta- 
morphosis offers  a  very  wide  field  of  observation.  It  was  found  that  the 
complete  removal  of  the  thyroid  gland  does  not  affect  the  course  of  early 
development  till  the  hind  limbs  have  begun  to  grow  ;  further  differentia- 
tion then  ceases  and  metamorphosis  does  not  occur.  The  general  soma 
development,  that  of  the  limbs,  alimentary  tract  and  brain  (the  anterior 
portion  of  the  head  is  of  abnormal  form,  lengthened  and  broadened)  were 
specially  studied.    No  other  organ  seemed  to  show  any  further  differentia- 
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tion,  except  the  gonads,  which  were  nnaifected  by  the  rem«val  of  the  thyroid 
gland.  This  coincides  with  Weissmann's  hypothesis  of  the  independence 
of  the  germ  plasm  from  the  soma.  The  administration  of  thyroid  extract 
to  these  larvae  caused  a  resumption  of  growth  even  four  months  after  it 
has  ceased,  thus  corroborating,  the  results  of  the  following  investigations. 

II.  —  Other  workers  have  observed  that  thyroid  feeding  greatl}^  hast- 
ens the  differentiation  and  metamorphosis  of  tadpoles.  In  this  manner 
GudERNATsch  obtained  from  frog  larvae  in  a  very  short  time  perfect  frogs 
no  larger  than  flies.  The  author  continued  these  experiments  with  a  spe- 
cial view  to  the  influence  on  the  reproduction  organs.  Frog  larvae  were 
fed  a  powdered  thyroid  extract  mixed  with  30  %  its  weight  of  flour.  Im- 
mediately Ifter  the  administration  of  this  food  the  subjects  ceased  to  grow, 
eight  days  later  limb  buds  were  observed  with  a  hand  lens.  Pigmentation 
was  rather  more  marked  than  in  the  control  animals,  and  in  a  very  short 
time  the  subjects  had  all  the  characteristics  of  adult  frogs,  with  the  excep- 
tion of  the  gonads  and  germ  cells,  the  development  of  which  was  similar 
in  the  experimental  and  the  control  animals. 

Results.  —  i)  There  is  no  immediate  physiological  connection  between 
the  thyroid  gland  and  the  reproduction  organs  of  amphibians. 

2)  With  this  exception  the  administration  of  thyroid  extract  to  frog 
larvae  has  a  marked  influence  on  the  bodily  changes  of  the  animals,  all  the 
organs  and  systems  passing  rapidly  from  the  larval  condition  to  that  of  the 
adult. 

10 10  -  Effect  of  Time  of  Digestion  on  the  Hydrolysis  of  Casein  in  the  Presence  of  Starch. 

—  McHarGUE,  J.  S.  (lyaboratory  of  Chemical  Research,  Kentucky  Agricultural  Experi- 
ment Station),  in  Journal,  of  Agricultural  Research,,  Vol.  XII,  No.  i,  pp.  1-7.  Washington, 
D.  C,  January  7,  191R. 

The  Van  Slyk'e  method  for  protein  analysis  (Journal  of  Biological 
Chemistry,  Vol.  X,  No.  i,  pp.  15-55,  ^9'^'^)  was  worked  out  upon  mixtures 
of  relatively  pure  amino-acids  and  was  not  intended  to  be  applied  directly 
to  crude  sources  of  protein  contained  in  cereals  and  feeding  stuffs.  Not- 
withstanding this  fact,  GrindeEy,  Slater  et  al.,  of  the  Illinois  Experi- 
ment Station,  published  in  1915  the  results  of  the  determination  of  the 
amino-acids  contained  in  cottonseed  meal,  tankage  and  alfalfa  hay,  ap- 
plying the  Van  Slyke  method  directly  to  the  proteins  contained  in  these 
different  feeds.  A  little  later  NoiXAii,  of  the  Kentucky  Experiment  Sta- 
tion, published  bis  results,  obtained  by  the  same  method,  on  about  25 
different  sources  of  crude  protein  contained  in  various  seeds  and  feeding 
stuffs.  In  December  1915,  Grtndley,  SIvATER  et  al.,  published  a  second 
paper  on  the  amino-acid  content  of  various  feeds,  including  wheat,  oats, 
barley  and  soy  bean,  a  number  of  which  had  been  analysed  by  NoEEAU. 
They  obtained  results  which  did  not  agree  well  with  thos-  of  NoLEAr. 
Harth  and  BentlEY,  of  the  Wisconsin  Experiment  Station,  commenting 
on  this  lack  of  agreement  have  stated  that  whether  accurate  determina- 
tions of  any  or  all  the  amino-acids  can  be  secured  when  the  hydrolysing  pro- 
teins are  in  contact  with  hydrolysing  carbohydrates  must  first  be  ascer- 
tained before  these  data  can  be  accepted  as  final.     HART  and  vSuRE  have 
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published  results  obtained  upon  the  hydrolysis  of  casein,  alone  aud  in  pre- 
sence of  a  number  of  different  carbohydrates,  on  a  48-hour  digestion  and 
concluded  that  their  work  on  casein  and  GortnER's  work  on  fibrin  hydro- 
l5^ed  in  the  presence  of  cellulose  definitely  show  the  inapplicability  of  di- 
rect hydrolysis  for  the  estimation  of  amino-acids  in  feeding  stuffs  by  the 
Van  Slyke  method.  But  it  occurred  to  the  author  that  a  duplication  of 
the  experiment  of  HarT  and  SuRE,  carried  on  at  varying  lengths  of  time  of 
digestion,  would  afford  more  conclusive  evidence  on  this  subject,  as  it  is 
by  no  means  to  be  taken  for  granted  that  results  obtained  on  a  48-hour 
digestion  will  be  the  same  as  those  carried  on  for  a  shorter  length  of  time. 
Accordingly  he  planned  the  experiments  described  in  the  paper  under  tt;- 
view,  and  which  led  to  the  following  conclusions  : — 

The  Van  Slyke  method  for  protein  analysis,  when  appHed  to  mixtures 
of  casein  and  starch  in  the. proportion  of  i  to  5,  and  hydrolysed  from  12  to- 
15  hours  with  20  per  cent  hydrochloric  acid  gives  results  for  the   amino- 
acid  groups  that  are  comparable  with  those  obtained  by  Van  Slyke  upon 
casein  alone. 

A  digestion  period  of  more  than  15  hours  with  20  per  cent  hydrochlo- 
ric acid  on  a  casein-starch  mixture  brings  about  a  redistribution  of  the  ni- 
trogen contained  in  the  histidin  and  cystin  groups. 

The  insoluble  residue  obtained  from  a  casein-starch  digestion  after 
being  thoroughly  washed  contains  nitrogen,  which  is  not  seriously  affected 
when  distilled  with  calcium-hydrate  suspension,  very  small  amounts  being 
split  off  as  ammonia  or  remaining  in  the  filtrate.  This  indicates  that  the 
nitrogen  is  in  an  inert  form  and  its  estimation  should  not  be  included  in 
the    humin    determination. 

loii  -  The  Influence  of  the  Food  on  the  Vitamine  Content  of  the  Milk.  —See  No.  952 

of  this  Review. 

IOI2  -  Aquatic  Plants  Which  May  Be  Used  as  a  Food  for  Cattle:  Investigations  in  Hol- 
land.—  Nederlandsch  Weekblad  vooi  Zuivelbereiding  en  Veteelt,  YeB.x  "KKTV ,  No.  10,  p.  2. 
Doetinchem,  June,  1918. 

In  view  of  the  present  scarcity  of  cattle  food  various  sources  of  such 
food  have  been  studied,  among  others  three  aquatic  plants :  i)  Lemna 
trisulca  (duckweed)  ;  2)  Elodea  canadensis  (water-weed,  ditch-moss,  water- 
thyme)  ;  3)  Azolla  sp.  The  experiments  made  at  the  cattle  Food  Control 
Station  of  Wagenningen  showed  that  those  plants  may  well  be  utilised  as  a 
cattle  food.  They  may  be  fed  either  fresh  or  washed  to  cattle  and  pigs. 
As  at  the  season  when  these  plants  may  be  gathered  there  is  usually  suffi- 
cient green  fodder,  it  is  of  special  use  to  preserve  them.  As  artificial  desic- 
cation would  be  too  expensive  for  this  purppse,  it  is  more  practical  to  en- 
silage them. 

Analysis  of  fresh  duckweed,  water -weed  and  Azolla  gave  the  following 
figures  for  each  plant  respectively. :  —  Albuminoids,  1.8,  1.4,2.3  %;  fats, 
0.2,  0.1,  0.3  %  ;  starch,  2,  1.9,  5.1  %  ;•  crude  fibre,  0.6,  11. o,  2.0  %  ; 
moisture,  94.3,  94.6,    88.0  %  ;    ash,    i.i,   o.i,  2.4  %. 

After  desiccation  these  plants  retain  good  •  albuminoid  and  starch 
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contents.     This  is  shown  by  the  following  percentages  (dry  matter  basis 
tor  duckweed,   Azolla  and    water -weed    respectively;   —   Albuminoids, 
31.5,  2.6,  18  %  ;  fats,  3.5,   1.8,  2.5  %  ;  starch:  35,  35.2.  42.5  %. 

1013  -  Digestible  Hay  Cake  and  Hay  Paste.  —  gain,  E,  in  Comptes  rendus  des  Seances  de 
I' Academic  d'Agriuulfure  de  France,  Vol.  IV,  No.  17,  pp.  539  545.  Paris,  Me_v  15,  igi8. 
In  order  to  utihse  hay  to  better  advantage  the  author  states  the  prin- 
ciples by  which  he  was  governed  in  making  digestible  hay  cake  and  haj- 
paste,  with  the  intention  of  giving  later  the  physiological  characteristics 
which  he  is  still  studying  and  which  may  support  his  claims  for  its  practical 
vftlue.  He  tested  the  use  of  cake  prepared  by  his  method  on  horses,  which 
ate  it  readily.  The  method  of  raising  the  yield  of  hay  by  making  cake  and 
paste  includes  physical  and  chemical-biological  procedures  which  permit 
the  modification  of  the  physical  condition,  digestibility,  nutritive  ratio  and 
adipo-protein  ratio.  The  aim  is  to  increase  the  quantity  of  useful  nutritive 
matter. 

A.  —  Physicat,  Processes.  —  Crushing  and  partial  cooking. 

It  is  sufficient  to  crush,  sift  and  pass  the  powder  though  an  electro- 
magnet to  remove  the  metallic  particles.  By  mixing  the  product  with 
water,  cake,  lozenges,  etc.  may  be  made.  Crushed  oats  may  be  incorpor- 
ated. Better  results  may  be  obtained  by  partially  cocking  the  cake  by 
drying  at  600C.,  followed,  if  d*esired,  by  rapid  superficial  heating.  The  au- 
thor also  tested  short  treatment  in  the  autoclave. 

B.  Chemical  and  biological  processes.  —  Special  chemical,  dia- 
static  and  fermentation  treatments,  to  affect  the  chemical  composition  to 
a  more  marked  degree  than  by  the  physrcal  processes. 

The  nutritive  ratio  (or  food  quotient  of  hays)  and  the  adipo-protein 
ratio  may  easily  be  altered  ;  by  changing  them  the  coefficient  of  digesti- 
bility is  modified.  To  the  crushed  hay  may  be  added  other  products :  — 
concentrated  foods  such  as  oil  cakes  (i  to  5  %  onl}^),  small  fodder  seeds 
or. flours,  young  leaves  of  forest  trees,  reeds,  sedges,  etc.,  and  even  foods 
with  a  specific  action  or  simple  chemical  addition  (e.  g.  glycero-phosphates). 

C.  —  Fermentation  of  the  hay  powder  by  compression.  —  The 
ferment  actions  capable  of  influencing  the  real  value  of  hay  vary  in  nature. 
They  may  bs  concerned  with  the  difieient  immediate  principles,  especially 
the  liberation  of  useful  elements,  by  attacking  more  or  less  severely  the 
ligneous  covering  in  which  they  are  often  enclosed.  H^^y  from  stomachs 
often  give  a  useful  flora  capable  of  acting  on  the  powder  to  be  made  into 
cake.  The  author  made  several  tests  with  the  classical  diastases,  hay  from 
ox's  stomach  and  hay  from  sheep's  stomach,  commercial  yeast,  a  hay  infu- 
sion, and,  finally  with  partiai  sterihsation  and  the  dissociative  action  of 
steam  under  pressure  in  the  autoclave. 

One  of  the  chief  elements  of  the  value^of  hay  Hes  in  the  seeds,  of  the 
plants  composing  it.     The  harvest  is,  however,  hastened  so  that  the  hay'  T 
may  be  tender  and  ripe  seeds  are  rarely  found  in  hay.     With  digestible  ha)^ 
cake  it  would  be  advantageous  to  harvest  later.  , 

A  small  part  of  the  hay  might  be  fed  as  paste,  the  preparation  of  which    I 
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only  requires  crushing,  sifting  and  kneading  with  3  or  4  times  more  water 
than  powder,  by  weight.  The  product  is  very  similar  in  appearance  to 
hay  from  sheep's  stomach.  It  may  be  dried  in  the  air,  compressed,  or  fed 
fresh  mixed  with  oth,er  food.  Crushed  seed,  nettle  leaves,  leaves  of  young 
trees,  sedges,  reeds,  etc.,  may  be  added- 

1014  -  The  Zebra  and  its  Hybrids  as  Domestic  Animals.— fawcett,  w.,  in  La  Hacienda,  horses 

Vol.  VIII,  No.  8,  pp.  242-245  +  9  Figs.  Buffalo,  N.  Y.,  May,  191S. 

For  more  than  a  century  attempts  have  been  made  in  various  coun- 
tries to  utifee  the  zebra  and  its  h3'brids  for  agricultural  purposes.  The 
zebra  can  be  bred  as  a  domestic  animal.  The  first  hybrids  were  obtained 
b}'  crossing  a  female  zebra  and  an  ass,  then  by  crossing  a  female 
zebra  with  a  horse,  and  also  by  crossing  a  mare  with  a  male  zebra.  A 
zebra  X  ass  cross  was  obtained  by  Lord  Cuve  towards  the  end  of  the  i8th 
century  ;  later  on  similar  crosses  were  obtained  in  France  and  Italy.  Fur- 
ther crosses  were  also  obtained,  especially  in  Great  Britain,  Australia  and  • 
France.  Crosses  were  obtained  in  Brazil  in  1899  and  1900  and  also  in  Scot- 
land (by  Prof.  CosSAR  EWart)  between  small  pony  mares  and  male 
zebras.  Herr  HagEnbeCK  has  obtained  crosses  between  female  zebras 
and  pony  stallions. 

The  different  species  of  zebra  (i)  have  all  been  used  for  crossing,  and 
some  seem  better  suited  than  others.  Burchell's  zebra  (which  was  used 
b}'  Prof.  EwART  for  crossing)  has  been  used  very  often  ;  the  mountain 
zebra,  common  in  South  Africa,  has  been  used.  For  other  crosses,  es- 
pecially those  carried  out  by  the  U.  S.  Government,  Grevy's  zebra  was 
.used.  This  latter  is  somewdiat  larger  than  the  others  being  52  and  56 
n.  high  ;  an  adult  animal  weighs  from  770  to  880  lb.  It  occurs  in  Ab3''s- 
sinia  and  Somaliland,  but  it  is  gradually  becoming  rarer  and  rarer,  while 
it  is  with  difficulty  transported  from  the  place  of  capture  to  countries 
across  the  sea.  Although  it  has  never  been  domesticated,  it  is  docile  and 
would  probably  be  easy  to  domesticate  and  rear.  The  male  shows  great 
dislike  of  mounting  large  mares,  even  if  he  has  grown  up  with  them  from 
a  foal.  On  the  other  hand  he  readily  mounts  small  mares  or  she-asses. 
.  ■  The  hybrids  f)btained  in  the  'United  States  are  verj^  vigorous  and  re- 
sist the  cold  of  temperate  regions  as  well  as  does  the  ass.  The}'  show  a 
decided  improvement  over  the  parents  as  regards  their  form,  movements, 
and  wa3^of  standing.  The  average  weight  at  birth,  is  48  lb.  ;  at  i  year 
275  lb.,  when  the  average  height  is  48  in. 

The  cross  she-ass  X  zebra  are  very  obstinate  and  hard-mouthed,  which 
constitutes  an  obstacle  to  their  use  as  working  animals.  On  the  contrary' 
the  cross  mare  X  zebra  is  more  docile  and  tractable,  and  can  be  used  like 
the  mule,  over  which  it  has  the  advantage  of  being -much  better  shaped. 

In  crosses  made  in  the  United  States  between  mares  and  zebras,  the 
stripes  in  the  coat  of  the  hybrid  were  indistinct  and  the  characters  of  the 


(i)  Three  species  of  zebra  are  recognised  :—  E-.iuus  zebra,  the  common  or  mountain  zebra 
E.  hurchclli;  E.  grevyi.    The  latter  is  heavier  than  the  others,  with  closer  and  darker  stripes 
(F.  B.  Beddard,  The  Cambridge  Natural  History,  Vol.  X,  pp.  244-243.  lyondon,  1909). 
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mother  predominated.  In  other  crosses  made  in  South  America  and  Eu- 
rope the  characters  of  the  father  were  predominant  and  the  stripes  were 
still  more  marked  than  those  of  the  father. 

CATTLE  1015  -  The  Origin  and  Improvement  of  Cattle  in  Colombia.  — Gonzales,  t.  1.,  in  Re- 

vista  asHcola,  Organo  del  Ministcrio  de  Agricultura  y  Comercio,  Year  IV,  No.  i,  pp.  12-25 
-\-  2  Figs.     Bogota,  January,  191 8. 

The  first  imported  cattle  in  Colombia  were  brought  there  by  the  vSpgn- 
ish  "  conquistadores  " ;  they  included  37  animals,  mal_  and  female,  and 
were  imported  from  Andalusia  by  Ruiz  de  Lugo  in  1570.  The  conditions 
were  very  favourable  to  their  development,  especially  in  the  large  plains 
of  San  Martin  and  Casanare  and  their  numbers  increased  in  an  astonishing 
manner.  Later  there  were  imported  into  Colombia  some  of  the,  cattle 
which  had  been  introduced  by  the  French  and  English  into  North  America 
in  the  i6th  and  17th  centuries  and  had  become  acclimatised  there.  Fin- 
ally a  few  selected  and  improved  cattle  were  imported  from  the  United 
Kingdom. 

*  Colombia  is  specially  suited  to  the  production  of  butcher's  cattle 'and 
the  breeding  animals  sought  for  are  those  of  beef  breeds.  The  best  results 
on  the  American  Continent  have  been  obtained  with  the  Hereford,  Short- 
horn, Angus  and  Gallaway  breeds ;   of   these   the   author   considers  the 

•  first  the  most  suited  to  all  the  environmental  conditions  of  Colombia.  At 
one  time  zebus  were  bred  in  Colombia,  but  their  hybrids  with  the  native 
cattle  were  not  satisfactory,  of  bad  form  and  savage  nature,  and  produc- 
ing only  a  medium  meat. 

The  decree  No.  yy,  passed  in  1917  to  encourage  the  importation  of 
breeding  stock  for  improving  Colombian  cattle  and  the  crossing  of  its, 
breeds  with  foreign  selected  breeds  §0  as  to  produce  stronger  animals,  of 
jpiore  rapid  development  and  better  form,  granted  breeders  importing  ani- 
mals for  the  improvement  of  cattle  a  Ihird  of  the  total  expenses  incurred 
till  the  animal  reached  its  destination,  incltiding  the  price  paid  for  it.  A 
sum  of  50  000  gol.i  pesos  (£  9  900  at  par)  has  been  allocated  for  the  buying 
of  breeding  stock  to  be  .sold  by  auction. 

GOATS  ^016  '  Th6  Angora  Goat  in  Madagascar.  —  Carongeau,  in  the  Revue  agncole  et  veUrinaire 

de  Madagascar  et  Dependances,  Year  II,  No.  17,  pp.  110-112.     Tananarive,  March,  1918. 

The  author  brought  to  Madagascar  three  male  and  three  female  An- 
gora goats  from  the  Naivasha  Experiment  Farm  (Australia).  The  animals 
were  sent  to  the  ostrich  farm  at  Tulear  where  a  small  herd  has  been  formed 
under  the  direction  of  the  veterinary  surgeon,  M.  Grandmougin. 

At  the  end  of  1915  a  small  herd  of  native  goats  was  formed  tor  breeding 
with  the  males.  Excellent  results  were  obtained.  In  1916  the  herd  in- 
cliided'  5  pure-bred  males  and  11  pure-bred  females,  as  well  as  9  cross-bred 
kids  of  the  first  generation. 

On  December  31,  1917,  M.  Grandmougin  stated  that  the  angoras  had 
adapted  themselves  remarkably,  to  such  an  extent,  indeed,  that  their  vi- 
tahty  may  be  said  to  be  superior  to  that  of  the  native  goats.  It  was  pos- 
sible to  cure  Angora  goats  suffering   from  scab,  whereas,  in  Madagascar 
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goats  living  und^r  the  same  conditions,  the  disease  made  slaughtering 
unavoidable,  whatever  treatment  was  adopted. 

The  herd  is  composed  of  80  animals  including  30  pure-breds,  of  which 
8  are  males,  and  cross-bfeds  of  the  first  and  second  generation.  The  ani- 
mals pass  the  whole  day  on  pasture  land  and  receive  no  supplementary 
ration. 

It  has  thus  been  proved  that  it  is  possible  to  breed  Angora  goats  suc- 
cessfully in  Madagascar.     Numerous  breeding  centres   could  be  formed . 
throughout  the  south,  as  the  Angora   does  well  where  the  Merino  can  no 
longer  live. 

1017  -  Mussels  as  Food  for  Pigs :  Investigations  in  Demark.  —  Ugesknft  for  Landmaend,      '       "gs 

No.  23,  pp.  313-314.     Copenhagen,  June,  151 8. 

The  following  investigations  were  undertaken  at  Rosvang  (under  the 
direction  of  Inspector  IvKEGAARd)  with  a  view  to  determining  the  effi- 
ciency of  mussels  as  a  food  for  pigs.  ^ 

In  the  first  experiment  all  the  animals,  received  per  head  in  10  days 
66  lb.  of  "  Maelkeriaffald  "  (skim  and  butter  milk) ;  those  of  Group  1  re- 
ceived in  addition  56.1  lb.  of  barley,  those  of  Group  II  41.3  lb.  of  barley 
+  22.4  lb.  of  mussels  ("  mulsingekod  ")  replacing  14.4  lb.  of  barley.  The 
increase  in  live  weight  for  one  animal  at  the  end  of  10  days  was  17.8  lb.  for 
Group  I  and  8.6  lb.  for  Group  II  (fed  on  mussels). 

As  this  experiment  was  made  at  a  season  when  mussels  are  small  a 
second  one  was  made  under  much  th&  same  conditions  but  with  younger 
animals.  In  this  case  the  difference  between  the  two  groups  was  much 
smaller.  In  Group  I  (full  grain  ration)  the  increase  in  live  weight  per  head 
at  the  end  of  10  days  was  13.8  lb.  ;  in  Group  II  (grain  ration  partially  re- 
placed by  mussels)  it  was  12.5  lb. 

At  the  end  of  the  second  experiment  the  quality  of  the  meat  was  ex- 
amined, and  the  flesh  and  fat  of  the  pigs  fed  on  mussels  was  found  to  have  a 
very  marked  oily  smell  and  flavour,  and  the  melted  fat  a  brown  colour. 
For  this  reason  it  is  advisable  to  stop  feeding  mussels  some  time  before 
slaughtering.  It  should  also  be  remembered  that  raw  mussels  (with  the 
j  shells)  only  supply  10  to  14  %  of  flesh,  so  that  2  lb.  of  shelled  mussels  will 
j replace  i  lb.  of  gra'in  in  the  ration,  whereas  16  lb.  of  mussels  with  shells 
I  are  required.  After  boiling  the  mussels  it  was  found  possible  to  keep  them 
in  buttermilk  for  four  or  five  days,  even  during  the  hottest  part  of  summer, 
and  the  same  buttermilk  could  then  be  used  as  food. 

1018  -  Experimental  Modification  of  GermCells  and  the  Effect  of  Daily  Inhalation  poultry 
of  Ethyl  Alcohol  and  other  Poisons  on  the  Progeny  of  Poultry.  —  peaks,  r.,  i.  Ge- 
neral Plan  of  Experiments  with  Ethyl  Alcohol  and  Certain  Related  Substances,  in  The 

Journal  of  Experimental  Zoology,,  Vol  XXII,  No.  i,  pp.  125-164  +  3  Figs.  +  6  Tables  + 
Bibliography  of  43  Publications.  —  II.  The  Effect  upon  the  Domestic  Fowl  of  the 
Daily  Inhalation  of  Ethyl  Alcohol  and  Certain  Related  Substances,  Ibid.,  Vol.  XXII, 
No.  I,  pp.  165-185  +  4.  Figs-  +  6  Tables.  —  III.  The  Effect  of  Parental  Alcoholism, 
and  Certain  Other  Drug  Intoxications,  upon  the  Progeny.  Ibid.,  Vol.  XXII,  No.  2,  pp. 
241-310 -|- 7  Figs -f- 15  Tables.  Philadelphia,  January  and  February,  1917. 
The  aim  of  the  experiments  described  was  to  determine  whether  it  is 
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possible  to  modify  hereditary  factors  in.  any  special  manner  and  to  observe 
the  effect  of  such  modification  from  the  point  of  view  of  inheritance. 
The  problems  studied  were  :  — 

i)  Does  the-  continued  administration  of  ethyl  alcohol  (or  other 
similar  narcotic  poisons,  such  as  methyl  alcohol  and  ether)  to  the  domestic 
fowl  induce  precise  and  specific  changes  in  the  germinal  material,  thus  caus- 
ing new,  heritable,  somatic  variations  ? 

2)  In  the  absence  of  a  specific  effect,  is  there  a  general  effect  upon  the 
germinal  material  leading  to  degeneracy  of  the  progeny  ? 

3)  What  are  the  effects  in  general  upon  the  soma  of  the  subject, 
and  do  they  give  any  clue  to  the  probable  origin  and  mechanism  of  the  ger- 
minal changes  ? 

I.  — The  general  plan  and  method,  the  material  and  subjects  of  the 
experiment  are  described.  The  animals  used  were  hybrids  from  Black 
Hamburgs  (males)  and  Barred  Pljanouth  Rocks  (females).  Besides  other 
advantages,  the  tfse  of  hybrids  renders  possible  wider  and  more  precise 
observations  on  the  eventual  variations  of  the  inherited  characters  as  a  re 
suit  of  artificial  poisoning  and  the  determination  of  the  extent  to  which 
these  variations  deviate  from  the  Mendelian  laws.  The  subjects  were  di- 
vided into  3  groups  according  to  the  poison  administered— ethyl  alcohol, 
methyl  alcohol  and  ether.  These  substances  were  administered  by  the 
use  of  well-closed  galvanised  iron  tanks,  in  which  the  animals  were  placed 
each  day  for  at  least  one  hour.  Th^  floor  was  made  partly  of  heavy  galvan- 
ised wire  gauze  which  connected  the  tank  with  a  cylinder  below  which 
was  filled  with  absorbent  cotton  soaked  in  the  toxic  substance.  Similar 
experiments  made  previously  by  Stockard  have  shown  that  the  birds  ab- 
solutely refuse  to  drink  water  in  which  the  substance  is  placed,  so  that  this- 
method  is  impracticable.  * 

II.  —  The  organic  and  physiological  effects  of  the  inhalation  of  the  j 
toxic  substances  were  studied  with  the  following  results  :  —  • 

i)  The  mortality  among  the  treated  birds  was  much  lower  than 
among  the  control  birds  from  the  same  parents.  After  15  months'  treat- 
ment the  difference  was  41  %  in  favour  of  the  treated  birds.  This  is  op- 
posed to  the  accepted  idea  that  alcoholism  shortens  life.  Too  much  im- 
portance is  not  attached  to  this  fac^t  and  it  is  believed  that  as  the  experi- 
ments continue  and  include  more  animals  this  difference  will  gradually 
decrease.  The  photographs  show  that  there  is  very  little  difference  in  the 
appearance  of  the  treated  and  untreated  birds. 

2)  The  body  weight  of  the  treated  birds  began  to  increase  immediate' 
ly  after  the  beginning  ot  the  treatment  in  autumn.     This  increase,  whic 
probably  was  not  due  to  the   treatment,  was  greatest  in  January  an 
February  and  was  followed  by  a  sharp  and  prolonged  fall  till  May  o^n 
June,  when   there   was   another  steady  increase   till  the  following  Feb 
ruary  (1916).     At  this  date  the  treated  birds  were  on  the  average  9.9  % 
heavier  than  the  untreated  birds. 

3)  Egg  production  showed  nc  marked  difference  between  the  treated 
birds  or  control  birds  ;  both  groups  of  birds  laid  normally  in  each  season. 
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Throughout  the  15  months  of  the  experiment  the  average  production  per 
bird  was  184.74  eggs  for  the  controls,  and  183.97  t^^  ^^e  treated  subjects  ; 
the  difference  —  0.77  —  is  neghgeable. 

III.  —  The  effects  on  the  progeny  of  the  administration  of  toxic  sub- 
stances to  the  parentsare  given,  and  the  characters  which  may  be  expressed 
quantitatively  are  examined.  Treating  one  or  both  of  the  parents  with 
toxins  reduce'd  the  number  oj  fertile  eggs,  i.  e.  those  in  which  a  zygote  was 
formed  by  the  union  of  sperm  and  owum.  Pre-natal  as  well  as  post-natal 
mortality  at  all  ages  was  lower  in  this  case  than  in  the  control  birds.  The 
sex  ratio  of  the  progeny  was  not  affected  by  the  treatment  of  the  parents. 
Treating  the  male  only  did  not  affect  the  weight  of  the  offspring  at  hatching, 
but  when  both  the  parents  were  treated  the  hatching  weight  was  superior 
to  that  of  chickens  from  the  control  birds.  This  also  holds  good  for  the 
adult  body  weight  of  the  progeny  of  both  sexes.  There  was  little  difference 
in  the  rate  of  growth  of  the  male  offspring  till  after  100  days,  after  which 
the  treatment  of  the  parents  resulted  in  a  steady  increase  in  weighit.  The 
effect  on  the  female  offspring  was  similar,  but  occurred  only  after  200  days. 
The  treatment  did  not  affect  the  proportion  of  abnormal  chickens, 
which  was  similar  in  both  cases.  The  Mendeliaf.  laws  were  not  affected* 
at  least  as  regards  dominance,  recessiveness  and  sex  linkage.  Nothing  in 
the  experiments  showed  the  administration  of  toxic  substances  to  have 
anyiniurious  effects  on  those  germ  cells  which  formed  zygotes.  The  results 
obtained  support  the  theory  that  alcohol  and  similar  substances  act-  as 
selective  agents  on  the  germ,  cells  of  the  treated  subjects.  It  may  be  assumied 
that  the  relative  vigour  or  resisting  power  of  g-irm  cells  vari.es  continously 
from  a  low  to  a  high  degree.  Treatmicnt  with  alcohol  thus  has  several  re- 
sults : —  certain  germ  cells  will  be  incapacitated  from  forming  zygotes  ; 
these  are  clearly  the  least  resistant  ;  others  will  produce  defe(;tive  zygotes  ; 
these  are  those  which  have  been  unable  to  resist  the  poison  completely  ; 
finally,  those  which  are  not  perceptibly  affected  will  produce  normal  zy- 
gotes. This  would  explain  why  the  progeny  of  parents  which  have  been  treat- 
ed with  toxic  substances  are,  on  the  whole,  superior  to  those  of  parents  not 
so  treated  as  regards  physical  resistance,  vigour,  development  and  mortali- 
ty.    In  experiments  of  this  kind  the  ratio  between  strong  and  defective 

tM  zygotes  depends  on  two  variable  conditions  — the  amount  of  toxic  substance 
administered  and  the  average  resistance  of  the  germ  cells  ;  this  second  fac- 
tor depends  on  the  bre'ed. 

These  results  corroborate  those  of  Nice  with   mice,  as    well   as  the 

ij  J  statistical  data  obtained  among  the  working  classes  by  Ei^derton  and 
Pearson. 


1019  -  The  Use  of  Weevily  Wheat  for  Feeding  Poultry.  —  Agricultural  Gazette  of  New 
South  Wales,  Vol.  XXIX,  Part.  4,  p.  292.     Sydney,  April,  1918. 

Methods  for  utilising  wheat-meal  made  from  weevily  wheat  for  feeding 
poultry  have  been  tried  in  the  Chemist's  I^aboratory  of  the  Department 
of  Agriculture,  New  South  Wales.  A  mixture  of  i  of  bran  to  2  of  wheat- 
meal  gave  a  coarse  mixture,    but  it    made  a  good   mash.     One    part  of 
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bran  to  3  of  wheat  gave  a  good  mash  ^f  better  appearance,  while  i  of  bran 
to  4  of  wheat  gave  a  mash  of  good  appearance,  that  seemed  too  adhesive 
for  poultry.  The  bran  shonld  be  first  scalded  and  then  the  other  ingre- 
dients worked  into  it. 

1020  -  The  Use  of  Seaweed  in  Poultry  Feeding  (i).  —  dechambre,  p.,  in  UAgricuiiure 

pratique,  Year  LXXXIl,  Vol.  XXXI,  No.  12,  pp.  230-231.     Paris,  Jrme  13, '1918. 

The  author  describes  the  experiments  made  by  M.  MoTTE,  at  Tre- 
gastel,  C6tes-du-Nord,  on  the  feeding  of  poultry  with  seaweed.  Ten  hens 
and  ten  ducklings  were  fed  first  on  Laminaria  then  on  all  kinds  of  algae. 
The  algae  were  freed  from  salt  by  being  washed  several  times  in  fresh  water 
(this  washing  is  not  indispensable^.  They  were  then  chopped  into  small 
pieces  from  3  to  5  mm.  long  ;  this  is  easier  if  they  have  previously  been  par- 
tially dried.  They  are  then  mixed  with  boiled  crushed  jwtatoes  and  put 
in  a  baker's  oven  for  three  hours  or  cooked  over  a  low  fire.  When  the 
whole  is  well  jellied  it  is  kneaded  and  distributed  to  the  poultry.  The 
ration  g^ven  the  poultry  experimented  with  varied  from  6.6  to  8.8  lb.  of 
algae  mixed  with  2.2  lb.  of  potatoe.^.     No  grain  was  fed. 

Later  the  potatoes  were  deducted  from  the  rations  for  the  ducks,  which 
ate  the  algae  alone  and  fattened  as  rapidly  as  those  fed  normally.  This 
was  also  attempted  with  the  hens  which,  however,  refused  the  algae  alone, 
so  that  the  potatoes  had  to  be  added  and,  later,  swedes.  The  hens  devel- 
oped well,  laid  normally  and  their  flesh  had  no  peculiar  flavour'.  The 
results  were  satisfactory  in  everj^  way. 

FARM  ENGINEERING. 
AGKicuLTTTRAL      I02I  -  Agrlcultural  Machinery  in  the  United  Kingdom  (2).  —  Courtney,  f.  s.  (Con- 

MACiiiNERY  suiting  Engineer  to  the  Royal  Agricultural  Society  of  England),  in  the  Journal  of  the 

AND  Royal  Society  of  Arts,  Vol.  LXVI,  No.  3416,  pp.  403-415.     London,  May  10,  1918. 

In  describing  the  history  of  the  development  of  agricultural  machi- 
nery in  the  Unit'ed  Kingdom, -the  author  draws  attention  to  the  fact  that 
the  double-furrow  plough  was  developed  by  I^ord  SommervillE  (1802) 
and  improved  hy  T.  Pirrie  (1867).  It  was  used  for  a  number  of  years, 
bitt  it  fell  into  disuse  until  the  last  20  or  25  years. 

As  early  as  1866-67  the  Royal  Agricultural  Society  made  an  inquiry 
on  the  subject  of  steam  cultivation,  and  a  most  -interesting  report  gives 
details  of  the  work  done,  which  was  about  6  acres  per  diem.  Direct  haul- 
age of  the  plough  by  the  engine  was  tried  as  early  as  1865,  but  it  was 
abandoned  owing  to  the  soil-packing  caused  by  the  engine.  Of  all  the  cable 
haulage  systems,  the  one  that  has  maintained  its  position  is  the  double- 
engine  system,  which  is  still  pre-eminent  for  efficiency.  Out  of  540  sets 
of  double-engine  sets  at  work  in  England,  267  are  over  40  years  old, 
99  between  30  and  40  years  old,  13  between  20  and  30  3^ears  old,  28  between 
10  and  20  years  old,  and  133  under  10  years  old.     The  aiithor  next  considers 


imi'T,f,mi;nts 


(i)  For  the  utilisation  of  algae  for  feeding  purposes  see  R.  March,  1918,  No.  320.    {Ed.) 
(2)  Paper  read  before  the  Royal  Societj-  of  Arts  at  London. 
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the  internal-combustion  tractor  and  refers  to  the  intersting  paper  by  Mr. 
IvEGROS,  entitled  "  Traction  on  Bad  Roads  or  Land  "  (i)  ;  he  then  deals 
with  cultivators,  scarifiers  disc-harrows,  and  rotary  diggers  (a  machine 
of  this  type  was  patented  in  1857).  After  dealing  with  harrows,  rollers, 
seed  drills,  potato  planters  and  diggers  and  manure  distributors,  the  au- 
thor passes  to  mowing  and  reaping  machines,  harvesters,  threshing  ma- 
chines, straw  elevators,  straw  trussers  and  presses,  the  history  of  which 
he  gives  as  well  as  the  improvements  they  have  undergone  and  the  driving 
i  power  they  require.  In  1849  ^^^  Royal  Agricultural  Societ}^  held  its  first 
trial  of  portable  engines,  built  somewhat  on  present  lines,  i.  c,  with  lo- 
comotive-type boiler  and  horizontal  engine.  In  1850,  as  the  result  of 
further  trials  it  was  found  that  the  engines  were  much  improved  owing 
to  better  design  and  the  use  of  increased  steam  pressure.-  In  1872  still 
greater  improvements  were  found. 

After  describing  the  development  of  road  traction  for  carrying  agri- 
cultural produce,  the  utility  is  shown  of  applying  water  and  electric  power 
to  agricultural  purposes.  In  comparison  with  other  countries  there  is 
relatively  little  water  power  available  in  Great  Britain,  but  the  author 
advises  farmers  to  utilise  as  fully  as  possible  any  such  water  power  that 
is   available  in  their  district. 

1022  -  Hints  on  the  Use  of  an  Agricultural  Tractor.  —  Extracted  from  La  joumee,  in  the 

Sidletiyi  Mensuel  dela  Chambre  Syndicale  des  Constructews  de  Machines  A qricoles  de  France, 
No.  3,  pp.  14^3-144.  Paris,  May,  1918. 

It  is  important,  iji  the  first  place,  that  the  field  of  action  of  the  tractor 
should  not  be  too  wide.  If  it  is  true  that  the  majority  of  tractors  are  well 
sprung  nowadays,  it  is  none  the  less  true  that  their  chief  use  is  not  that 
of  running  about  on  the  road.  First,  these  journeys  waste  time,  petrol 
and  oil,  and  end  by  over-working  if  not  damaging  the  machine.  This 
results  in  time  wasted,  expensive  repairs,  the  machine  being  held  up,  and 
the  delay  of  urgently-needed  work,  without  considering  that  all  these 
journeys  and  delays  considerably  decrease  the  daily  yield  of  the  machine 
and  that  the  extra  cost  due  to  running  on  the  road,  increases  the  bill 
of  the  tractor.  This  means  a  higher  cost  for  ploughing  an  acre,  the  price 
in  reality  falsified  by  the  bad  use  of  the  tractor.  For  example,  a  20 
H.P.  tractor  working  on  an  20-acre  field  at  the  rate  of  5  acres  per  day, 
will,  by  long,  frequent  jourpeys,  decrease  its  yield  to  2.5  and  3.7  acres, 
a  yield  which  does  not  justify  the  use  of  a  tractor. 

The  tractor  should  also  be  used  intensivel3%  i.  e.,  night  and  day, 
weather  permitting,  so  as  to  increase  its  yield.  In  bad  weather,  animals 
should  be  used  to  do  the  work.  It  is  true  that  with  the  use  of  chain- 
track  tractors  and  the  tractors  used  in  electroculture,  the  slipping  of  the 
wheels  in   wet   soil   is   avoided. 

Another  point  work  considering  is  that  tractors  do  not  give  their  full 
I  yield  unless  they  are  used  with  such  implements  as  are  suitable  to  them, 
which  is  not  alwavs  the  case. 


[i.)  Suiuniarised  in  R.,  July,  1918,  No.  .803.  (Ed.) 
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Vox  agricultural  work  other  than  ploughing,  the  full  power  of  the  trac- 
tor should  be  used  so  as  to  obtain  the  best  yield.  Thus,  a  20  H.  P.  tractor 
hauling  a  single  binder  will  not  give  a  good  yield  ;  two  or  more  binders 
should  be  hauled  at  once. 

Similarly,  light  work  is  best  done  by  draught  animals.  The  tractor 
is  not  meant  to  do  away  with,  draught  animals,  but  to  do  better  than  them, 
more  quickly  and  cheaply,  and  where  animal  traction  is  obviously  insuffi- 
cient to  attain  the  desired  end. 

These  hints  will  be  specially  useful  to  agricultural  groupings  formed 
for  mechanical  cultivation. 

1023  -  The  Dirube  and  Sabaria  System  of  Cable  Traction  Applied  to  Agriculture.  — 

i>LVGNONi,  C.,iii  the  RcUsia  dcla  Liga  Agniria,  Asociacion  Naciona!,  Year  XXI,  Vol.  XX, 
Nos.  9  to  12,  pp.  183-193.  Buenos  Ayres,  September  to  December,  1917. 

With  previous  systems  of  cable  'traction  (FowLER  and  Debatn, 
Howard  and  Fischer),  nearly  25  %  of  the  power  is  lost  in  overcoming  a 
series  of  passive  resistances,  which,  however,  are  said  to  be  eliminated  in 
the  Dirube  and  Sabaria  system  of  traction.  In  this  the  machine  moves 
to  the  end  of  the  furrow  carrying  with  it  the  traction  platform  to  which 
the  anchored  cable  is  attached.  Meanwhile  the  steel  cable  rolls  on 
a  drum  coupled  to  the  engine  in  such  a  way  that  the  remaining  part  of 
the  cable  lies  on  the  furrow.  After  this  the  operation  recommences  for 
the  next  furrow  up  to  the  anchorage  already  prepared  on  the  opposite 
headland.  In  this  way  the  resistance  due  to  pulleys  and  cables  is  avoided, 
thus  giving  an  efficiency  of  88  to  92  %.  The  inventors  have  patented 
both  the  machine  and  the  fuel,  which  is  a  gas.  The  machine  has  a  pull 
of  45  H.  P.  ;  it  weighs  8  800  lb.  ;  works  a  breadth  of  131  in.  and  a  depth 
of  6  in. ;  the  coefficient  of  circular  friction  is  0.15 ;  the  tractive  effort  per 
sq.  dm.  is  60  kg.,  the  work  per  hour  fio  hour  day  with  8  ^  hrs.  actual  work), 
is  2.35  acres  ;  actual  work  per  lo-hr.  day  is  nearly  20  acres.  A  driver 
and  one  assistaiit  are  required.  The  machine  with  all  accessories  (plat- 
form and  engine,  balance  plough,  about  5  000  ft.  of  metal  cable,  anchor, 
etc.)  is  12  250  paper  pesos  (about  £  i  078).  The  fuel  (a  patent  gas)  is  con- 
sumed at  the  rate  of  500  gm.  per  H. P. -hour  ;  it  costs  25  pesos  (£  2.2s,) 
per  metric  ton.  Allowing  236  working  days  per  year,  the  author  finds 
that  the  cost  of  ploughing  i  hectare  is  4.02  pesos,  (about  2  s.  to  d.  per  acre). 

The  inventors  have  also  built  a  60  H.P.  model.  They  intend  to 
exploit  their  invention  not  by  selling  the  machines  but  by  hiring 
them   out. 

1024  -  Trials  of  Disc- Harrows   with  Tractors,  in  France.   —  ringelmann,  m.,  in 

the  BulleLin  de  la  So^iete  d' Encouragement  pour  I' Industrie  Nalionale,  Year  XCVII. 
Vol.  CXXIX,  u"  2,  pp.   313-319  +  8   Figs.     Paris,  March-April,   1918. 

With  tractors  turning  the  last  furrows  it  is  often  necessary  to  use 
teams  for  scarifying  and  harrowing  ;  these  teams  can  be  replaced  by  dou- 
ble disc-harrows  working  over  a  large  width  and  thus  doing  much 
work.  They  are  also  very  suitable  for  preparing  the  soil  for  autumn 
or  spring  sowing  by  replacing  the  scarifying  an>l  harrowing.     A  seed  dril 
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or  a  broadcaster  may  even  be  mounted  on  the  disc-harrow,  thus  sowing 
during  the  same  operation,  should  the  state  of  the  soil  permit  it. 

The  author  deals  with  trials  with  2  ordinary  Osborne  disc-harrows ; 
on  light  soil  that  had  been  fallowed,  with  a  16  HP  Mogul  tractor  and  a 
14  disc  harrow,  about  53  820  sq.  ft.  are  worked  per  hour  with  a  consump- 
tion of  9.9  lb.  of  petrol  per  acre ;  on  recently  ploughed  land  with  the  same 
machines,  about  the  same  area  is  cultivated  (53  389  sq.  ft.)  with  a  consump- 
tion, of  12.4  lb.  of  petrol  per  acre.  The  speed  was  3662  yards  per  hour 
on  fallow  and  3  692  yards  on  recently  ploughed  land. 

After  describing  the  double  disc-harrows  (i)  with  smooth  and  toothed 
discs  built  by  M.  Filter  of  Paris,  the  author,  gives  the  results  of  the 
1917  trials,  using  a  double  disc-harrow  and  a  seed-drill :  — 

I.  II. 

Average  depth  cultivated  in  inches 2.95  4.4 

Awjrage  traction  in  lb total  1026.08  1288.32 

»         •     :>              »    lb.  per  sq.  dm.   (=  o.i  stj.  tt)J 47-74  41.8 

»             »             »    lb.  per  disc 31-9  40.26 

Quality  of  the  work Very  good.  Excellent 

The  angle  of  each  disc  with  the  direction  of  traction  was  77°  in  the 
first  trial  and  74^*  in  the  second. 

Under  ordinary  conditions  the  smooth  discs  work  quite. well.  The 
toothed  discs  might  be  reserved  for  soil  liable  to  cake  strongly  ;  as  regards 
this  point  the  author  has  not  sufficient  information  to  allow  him  to  give 
any  definite  informationT 

1025  -  The   Marti  Earth-Grab.  —  tiACHET,  a.,  in   La  Terrc   Vamloisc,  Year  IX,  No.  33' 
pp.  323-324  +  2  Pigs.     Lausanne,  Sept.  i,  1918. 

The  Ivanded- Estate  Improvement  Society  of  Bioley-Orjulaz  (Canton 
of  Vaud,  Switzerland)  uses  an  earth-grab  made  by  M.  F.  Marti,  of  Berne, 
for  constructing  drainage  canals.  The  earth-grab  is  worked  by  a  mov- 
able steam  crane.  The  grab  is  let  down  into  the  ground,  into  which 
it  is  driven  by  its  own  weight  ;  the  completeness  of  the  filling  depends 
on  the  nature  of  the  ground.  The  steam  engine  then  draws  up  the 
grab  by  means  of  the  crane  cable  until  the  pawls  on  the  grab  engage  in 
an  aittomatic  opening  device.  The  grab  is  then  let  down ;  it  opens  but 
remains  suspended  by  the  pawls  engaged  in  the  release.  When  opened 
and  emptied  it  is  lifted  slightly  ;  the  pawls  release  automatically  and  the 
grab  can  be  let  down  again.  The  earth  is  emptied  on  the  side  of  the  ca- 
nal for,  while  the  crane  is  lifting  the  grab  up,  the  machine  is  turned  to  the 
right  or  left.  The  grab  ru.ns  along  rails,  which  are  moved  forward  as  the 
work  continues.  The  height  of  fall  depends  on  the  height  at  which  the 
opening  device  can  be  attached  to  the  arm  of  the  crane. 

A  machine  similar  to  that  described  is  being  used  for  making  embank- 
ments at  Eau-Froide  (Canton  of  Vaud)  ;  the  contract  price  is  i  franc  per 
cubic  metre  ;  the  earth-grab  can  dig  and  load  150  cubic  metres  a  day.    At 


(i)  See  R.,  May,  1918  No.  561.     [Ed.) 
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Bioley-Orjulaz,  the  contractor  receives  the  same  price  for  work  done  with 
the  "machine  or  by  hand. 

1026  -  Machines  Used  for  Harvesting  Cereals  in  the  Argentine.  —  ferre,  j.  a.,  in  Mi- 

nisterio  de  Agricultura  de  la  Nacion,  Direccion  General  de  Ensenanza  e  Investigaciones 
Agricolas,  Seccion  Escuelas  Prdcticas  y  Viveros,  pp.  1-103  +109  Pigs.  Buenos  Ai;eSj 
1917.  • 

An  illustrated  description  of.  the  working  parts  of  mowers,  reapers, 
binders,,  simple  headers   ("  espigadoras  "),  binders-headers,  etc. 

In  the  Argentine  the  most  commonl}'  used  makes  are :  the  McCoR- 
MiCK,  Deering,  Johnston,  Osborne  and  Champion  reapers,  usually 
cutting  a  65  or  71  in.  swathe ;  the  Mc  Cormick,  Deering,  Johnston,  Os- 
borne and  "  Acme  "  binders,  cutting  59  to  95 in.;  the  Mc  Cormick,  Deer- 
ing, Johnston,  W.  Wood,  Champion  headers,  usually  cutting  142  in. ; 
the  ''La  Golondrina  ",  Mc  Cormick,  Osborne,  "  Acme  ",  Deering  and 
Johnston  binder-headers,  cutting  142  in.;  the  Deering,  Crescent,  "  La 
Golondrina  ",  "  La  Australiana  "  combined  headers  and  threshers,  those 
most  used  cutting  71  in.,  82  in.,  95  in.,  and  requiring  a  team  of  8  horses. 
By  changing  horses  the  full  width  of  the  machines  can  be  used,  thus  doing 
12.35  and  18.5  acres  per  day  of  10  hours'  actual  work. 

1027  -  The  Chiesa  Drisr  with  Multiple  Recipients.  — t.^rchetti,  a.,  in  11  GiomaU  di 

Risicoliura  lOrgano  Mensile  della  R.  Stazione  Sperinienlale  di  Risicoltura  e  delle  Coltiva- 
zioni  Irrigue,  Vercelli),  Year  VlII,  No.  4,  pp.  54-5S  +  2  iflgs.  Vercelli,  April  30,  1918. 

The  author  describes  a  new  type  of  drier  for  rice  and  maize,  made  by 
C.  Chiesa,  of  Milan,  and  sold  under  the  name  of  "Automatic  drier  with  mul- 
tiple recipients  ".  It  includes  2  or  more  recipients,  generally  all  of  one  size ; 
the  yield  of  the  machine  depends  on  the  number  of  recipients.  In  the 
movable  type  described  in  the  present  article,  there  are  2 '  recipients  ; 
in  the  fixed  type  there  are  3  or  more.  These  machines  can  be  worked  by 
hand  or  by  power. 

The  build  of  the  new  drier  is  the  same  as  the  old  Chiesa  type  or  like 
the  ordinary  type  with  vertical  chambers  or  cells.  In  the  new  type,  how- 
ever, 2  or  more  machines  of  the  old  type  are  placed  one  above  the  other 
and  provided   with  shorter   vertical  chambers. 

In  the  movable  type,  there  are  2  rows  of  chambers,  or  two  super- 
imposed recipients  supported  by  a  strong  wooden  frame.  Under  each 
recipient  there  is  a  horizontal,  oscillating  tray  that  carries  the  rice  from 
one  recipient  to  another  placed  underneath  ;  under  the  last  there  is  an 
inclined  plane  over  which  the  grain  passes  into  a  hopper  and  fills  the  sacks. 

The  recipients  are  rectangular  (13  ft.  long  by  3  ft.  3  in.  wide  and  8  in. 
deep)    and  divided  into   24  cells. 

The  warm  air  from  the  stove  passe's  into  the  recipients,  whence  a 
fan  distributes  it  in  the  cells  filled  with  grain,  through  which  it  passes  into 
the  open  air.  As  the  grain  passes  from  the  upper  recipient  into  the  lower 
one  it  is  mixed,  thus  exposing  it  uniformly  to  the  warm  air.  In  the  new 
drier  the  warm  air  passes  vertically  through  the  grain  to   escape  at  the 
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surface  of  the  recipient  ;  on  the  contrary,  in  the  old  types,  the  air  passes 
horizontally  through  the  thickness  of  the  cell. 

According  to  the  maker,  the  machine  produces  59  cwt.  of  dry  rice 
and  88.6  cwt.  of  dry  maize  per  24  hours,  with  a  consumption  of  i  H.P. 
per  recipient ;  thus  the  movable  2  recipient  type  inspected  by  the  author 
produces  118. i  and  177. i  cwt.,  with  a  consumption  of  2  H.P. 

1028  -  The  Use  of  Potato-Drying  Plant  in  Rhodesia.  —  Nobbs,  e.  a.  (Director  of 

Agriculture),  in  The  Rhodesia   Agricultural  Journal,  VoL   XV,  No.  2,   pp.    126-135  +  2 
Tables,     Salisbury,  Rhodesia,  April,  1918. 

Considering  the  possibilities  of  exporting  Rhodesian  potatoes  to 
England  and  pwing  to  the  impossibility  of  sending  fresh  potatoes  such 
long  distances,  the  author  advises  that  they  should  be  dried  and  to  that 
end  describes  two  British  systems  together  with  the  plant  necessary  The 
first  system,  thai:  of  James  Milne  &  Son.  I^td.,  Milton  House  Works,  Edin- 
burgh, who  have  supplied  a  number  of  potato-drying  plants  to  the  Food 
M  Production  Department  in  England,  consists  in  steam-cooking  the  washed 
potatoes  and  passing  theln,  by  a  rough  crushing  process,  over  a  special 
type  of  drying  machine.  They  are  washed  in  a  canal,  about  2  ft.  wide, 
2  ft.  deep  and  about  100  ft.  long,  with  a  fall  of  less  than  i  %.  A  good  flow 
of  water  enters  with  the  potatoes  and  removes  most  of  the  sand  and  dirt. 
At  the  end  of  the  canal  is  a  grating  throttgh  which  the  dirty  water  and  sand 
escape,  and  the  potatoes  shoot  down  into  a  rotary  washer  with  a  horizont- 
al shaft.  This  vat  has  4  partitions  with  holes  in  each  through  which  the 
potatoes  pass,  and  revolving  arms  agitate  them  constantly  in  their  transit 
from  end  to  end  of  the  machine.  The  washing  is  perfect  and  the  potatoes 
leaving  this  machioie  are  taken  up  a  slope  elevator  and  conveyor  which 
distribtites  to  hoppers  over  the  cookers  and  drying  machines.  The 
cookers  are  arranged  in  dtiplicate  over  each  drying  machine.  As  the 
cooked  potatoes  emerge  from  the  steaming  vessels  they  are  roughly 
crtished  between  small  rollers,  and  then  pass  between  2  much  larger  steam- 
heated  cylinders,  which  run  practically  in  contact  one  with  another; 
the  film  adhering  to  each  cylinder  dries  in  the  course  of  aboitt  ^  revo- 
lution, and  is  removed  by  sharp  knives.  The  drying  cylinders  are  worked 
at  a  pressure  of  about  80  to  90  lb.  per  sq.  in.,  and  require  a  very  special 
mixture  of  iron  to  be  sufficiently  hard  and  yet  strong  enough  to  resist 
i  the  pressure.  The  flake  from  the  drying  machines  is  milled  and  sifted  to 
remove  the  peel,  which  commands  a  good  price  as  a  cattle  feed.  The 
cost  of  the  plant  when  installed  depends  on  the  number  of  machines  : 
—  £1  500,  £1  800,  £2  200,  £2  500    for  1,2,3,4  machines  respectively. 

The  yields  depend  on  the  content  of  dry  matter  ;  with  15  %  of  dry 
matter  in  a  season  of  25  weeks  of  60  hours  each  the  yields  for  1,2,3,4  ^^" 
chines  are  135,  270,  405,  540  tons  of  flour  respectively  and  '34,  68,  102, 
136  tons  of  peel  respectively  ;  with  25  %  of  dry  matter  for  the  same  season 
the  yields  of  i,  2,  3,  4,  machines  are  225,  450,  675,  900  tons  of  flour 
respectively   and   56,  113,  170,  226   tons   of   peel   respectively. 

Figures  are  also  given  showing  the  cost,  of  working  i,  2,  3  or 
4  machines,  which  varies  according  to  the  cost  of  fuel,  etc. 
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The  second  system,  that  of  Messrs.  L,.  I^umi^y  &  Co.,  I^td.,  the  Mi- 
nories,  lyondon,  consists  in  evaporating  the  water  of  the  potatoes  in  their 
"  Invicta  "  fruit  and  vegetable  dryer  and  evaporator,  which  is  made  in 
5  sizes.  It  consists  of  a  furnace  for  heating  air  which  passes  through  an 
incUned  chest  or  frame  filled  with  trays  on  which  are  laid  the  potatoes, 
fruit  or  vegetables  to  be  treated.  The  greatest  heat  is  concentrated  upon 
a  tray  when  it  first  enters  the  machine,  and  each  tray  subsequently  in- 
troduced pushes  the  previous  one  into  a  lower  temperature.  The  circula- 
tion of  the  hot,  dry  air  ensures  rapid  dessiccation  of  the  outside,  so  that 
colour  and  flavour  are  unimpaired.  By  this  process  thin-sliced  potatoes 
can  be  rapidly  changed  into  a  hard,  light,  dry  form  which  will^keep  and  bear 
freight  to   distant  points  for  further  manufacture  or  consumption. 

Beside  these  systems  the  author  sa^^s  there  are  many  others,  duly 
protected  by  patents,  such  as  those  of  H.  G.  Benjamin,  'New  York,  and 
the  Aluanck  Vegetable  Co-.,   I,td.,   lyondon. 

1029  -  New  Applications  of  Artificial  Cold.— Fichet,  a.,  in*L<;  Genie  Civil,  Year  XXXVIII, 
Vol.  I<XXII,  No.  22,  pp.  3»)6-399  +  9  Figs.     Paris,  June  i,  1918. 

Owing  to  present-day  needs  the  application  of  cold  to  industrial  put- 
poses  has  much  increased,  especially  in  the  way  of  constructing  cold-storage 
motor-vans  and  small  cold-storage  vehicles  for  the  use  of  the  armies  in 
the  fie'ld,  for  preserving  vaccines,  serums,  meat,  perishable  food-stiiffs, 
and,  recently,  the  construction  of  newtypts  of  cold-storage  trucks  that  are 
an  improvement  over  those  previously  used.  These  difterent  applications 
of  cold  have  been  made  possible  by  the  use  of  the  .A.UDRIFFEN-S1NGRUN 
refrigerator  which  is  absolutely  automatic,  not  requiring  a  mechanic 
to  attend  to  it,  as  the  machinery  is  enclosed  in  a  hermetically  sealed  ■:_ase. 

This  refrigerator  consists  of  two  hollow  metal  balls  joined  by  a  shaft 
whose  end  bears  a  pulley  serving  to  give  a  rotatory  movement.  One  ball 
acts  as  a  freezer,  the  other  as  a  condenser.  These  are  placed  on  two 
tanks,  one  containing  water  and  the  other  a  non-freezing  brine.  When  the 
apparatus  is  rotated  the  brine  tank  cools  down  while  the  water  is  warmed 
in  the  other  tank  owing  the  compression.  A  stream  of  cold  water  is 
therefore  necessary,  as  with  all  freezing  machines,  to  maintain  a  siutable 
temperature  in  the  condensing  tank. 

The  ordinary  freezing  agents  —  ammonia,  sulphurous  '  anhydride, 
methyl  chloride,  etc.  — can  be  used.  A  detailed  description  of  how  the 
machine  works  is  given,  the  principle  being  that  of  most  refrigerator?  : 
—  liquefaction  of  a  gas  by  compression  and  cooling  and  evaporation  of 
the  liquid  thus  obtained  by  decompression.  Owing  to  its  extreme  simpli- 
city the  machine  has  been  used  by  various  of  the  French  Minislries,  espe- 
cially for  th*e  production  of  pure  ice  near  front-line  hospitals,  for  troops  in 
the  field  in  the  colonies,  for  preserving  serums  and  vaccines,  and  for  cold- 
storage  Iransportation.  The  author  describes  all  these  applications  in 
detail.  The  A-S  refrigerator  has  been  adopted  by  the  American  Army 
Transport  Commission  in  France  for  the  refrigerator  waggons  which  are 
to  be  built,    on  account  of  its  .c;imple  construction,  which  allows  it  to  hz 
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left  alone  indefinitely  without  an}'  fear  of  it^oing  wrong  or  deteriorating. 
In  the  refrigerator  waggons  a  small  room  is  cut  off  from  the  length  of  the 
waggon  by  means  of  an  interior  wall.  In  this  room  a  refrigerator  of  3  000 
"  frigories-heure  "  (i)  is  installed  with  a  pump  and  a- small  fan.  The 
driving  power  is  provided  from  the  waggon  axle.  A  governor  prevents 
the  speed  exceeding  a  certain  point  which  can  be  adjusted  as  required. 

Six  large  brine  pipes  are  fixed  on  the  roof  of  the  waggon  of  sufficient 
capacity  to  provide  for  refrigerating  the  waggon  in  case  of  a  12-hour  stop. 
The  fan  distributes  the  air  tc  assure  a  uniform  temperature  in  all  parts  of 
the    waggon. 

The  floor,  roof  and  walls  are  insulated  against  heat  by  a  covering 
of  wood  fibre  and  compressed  cork  slabs,  To  avoid  too  great  changes  of 
temperature,  a  thermostat  acts  on  the  salt  pump,  limiting  its  action  when 
the  temperature  descends  below  +  30C.  A  lo-ton  waggon  can  carry 
some  8  800  lb.  of  goods.  These  waggons  will  be  used  for  carrying  meat 
and  fruit  from  the  south  of  France. 

1030  -  Review  of  Patents. 

Tillage  Machines  and  Implements.  —  Canada :  182258  Disc 
sharpeiicr. 

Sweden  :  42146  Motorplough  ;  42193  Device  for  agricultural  machines  ; 
42194  lyifting  and  lowering  device  for  agricultural  machines  ;  42305  Scraper. 

United  Kingdom  :  115198  Plough ;  115328  Balance  plough  ;  ii5553  Cul- 
tivator. 

United  States  :  1265491  Soil  pulveriser  ;  1265526  Ridging  and  pulveris- 
ing machine  ;  1265979-1266049  Harrows  ;  1266328  ;  Disc  harrow  attach- 
ment ;  1266489  Spring  toothed  harrcw  ;  1266502  Motorplough  ;  1266719 
Agricultural  implement  ;  1266753-1266754  Plough  structure  ;  1266877 
Gang  plough. 

Drainage  and  Irrigation.  —  United  States  :  1264906  Ditching  ma- 
chine. 

Manures  and  Manure  Distributors.  —  Sweden  :  42147  Manure 
spr-eader. 

United  Kingdom:  11 5491  Manure  distrubutor. 

United    States;  1266174    Manure   loader;    I266f,68    Straw •  spreader. 

Drills  and  Seeding  Machines.  —  Denmark :  22976  Potato  planter. 

Sweden:  42195  Mechanism  for  seeding  machine;  42196  Seed  distri- 
butor ;  42426  Drill  and  dibbler. 

United  Stdes  :  1265323  Cotton  seed  dropping  mechanism  ;  1265439 
Cotton  planter  ;  1266634  Transplanter  ;  1267006  Check  row  attachment 
for  maize  planter  ;  1267011  Maize  planter  frame  construction  ;  1267115 
Maize  planter. 

Various  Cultural  Operations.  —  Sweden:  4239^  Horse  ho^  ;  42428 
Support  far  growing  plants. 


(i)  The  "  frigorie-heure  "  represents  the  number  of  calories  removed  in  cooling  a  body 
i.  e.,  negative  calories.     See  Molik.^ri,  Trattato  di  chimica  generale  ed  applicata  alV Industria 
Vol.  I,  p.  354.  Milan,  1918.  [Ed.) 

[I0ri9-I030 


1094  REVIEW  OF  PATENTS 


United  States  :  1265296.  Vine  cutter  ;  1265710  Cane  or  maize  topper  or 
header  ;  1265776-1265902-12S5962-1267149  Cultivators  ;  1266005  Cotton 
chopper  and  cultivator  ;  T266918  Wheel  hoe  ;  1266964.  H.md  wheel  hoe  ; 

Control  of  Diseases  and  Pests  of  Plants.  — France :  487121  Weed 
killer  ;  487131  Sprayer  for  sulpbating  vines. 

Sweden  :  42307  Rat  trap. 

Simtzerland  :  78386  vSprayer. 

United  States  :  1265481  Insect  trap. 

Reapers,  Mowers  and  Other  Harvesting  Machines.  —  Denmark'. 
23038  Fruit  picker. 

Switzerland :  78385  Hand  mower. 

United  Kingdom  :  11526S  Mower. 

United  States  .  1265410  Fruit  picker  ;  1265635  Scythe  ;  1265649  Hay 
rake  ;  1266984  Pitman  connection  for  mower  ;  1267138  Pea  harvester. 

Machines  for  Lifting  Root  Crops.  —  Canada :  182268  Potato 
digger. 

Denmark :  23059  Turnip  digging  machine. 

Sweden  :  42272  Root  topping  machine  ;  42465  Root  digging  machine. 

United  States  :  1266376  Potato  digger  ;  1266439  Beet  harvester. 

Winnowing  Machines.  ^ — Sweden:  42427  Apparatus  for 'cleaning 
bilberries,  peas,  etc. 

Machines  and  implements  for  the  Prepar.\tion  and  Storage 
of  Grain,  Fodder,  etc.  —  Canada  :  182378  Bin  ventilator  ;  182485  Hay 
press. 

Switzerland  :  78505  Hay  press  ;  78542-78543  Crushing,  milling,  grind 
ing    machines. 

United  Kingdom:  11551S-115544-115547  Scutching  machines. 

United  States  :  1265014  Cotton  seed  linter  ;  1265969  Hay  loader  ; 
1266861  Packing  means  for  silos. 

•     Forestry.  —  Denmark  :  22963  Portable  saw  driven  by,  compressed 
air  for  felling  and  sawing  trees. 

Sivitzerland  :  78504  Faggot- making  machine. 

Traction  and  Steering  of  Agricultural  Machinery.  —  Canada : 
1 8248 1  Plough  coupler. 

Demhark  :  22964  Windmill  with  multiple  pairs  of  wings. 

France :  487045  Anchoring  s^^stem  for  mechanical  ploughing  ap- 
paratus. 

United  Kingdom  :  115124-115277-115398  Tractors  ;  115269  Traction 
engine  ;   115467  Agricultural  motor  tractor. 

United  States  :  1265114  Water  motor  ;  1265118  Caterpillar  tractor  ; 
1265388-1266904-1267028-1267122  Tractors  ;  1266710  Tractor  hitch  for 
harvesting  machine  ;  1266781  Traction  attachment  for  motor  vehicles ; 
1266910  Windmill ';  1267027  Tractor  coupling  device. 

Housing  of  Livestock.  —  United  Kingdom  :  115182  Horse  shoe. 

United  States  :  1265534  Horse  shoe. 

Poultry  Farming.  —  United  States:  1265548  Chicken  brooder; 
1265717  Incubator  thermometer  attachment. 
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Apiculture.  —  Sweden  :  42274  Honey  extractor. 

United  Kingdom  :  115355  Honey  extractor. 

Industries  Depending  on  Plant  Products.  —  United  Kingdom  - 
115317  Baker's  oven  ;  115067  Potato  flour. 

Dairying.  —  Canada  :  182454  Milking  machine. 

Denmark  :  22999  Apparatus  for  lifting  and  emptying  milkcans. 

Sweden:  42273  Separator ;  42353  I^ow  pressure  engine  for  milk  separ- 
ator ;  42464  Suction  milking  machine;  42498  Milking  machine;  42499 
Rolled  metal   bowl  for  a   separator. 

Switzerland  :  78417  Process  for  storing  fresh  butter. 

United  States:  1265914- 1266544 -1266697- 1266795  Milking  ma- 
chines. 

Farm  Buildings  and  Equipment.  —  United  Kingdom  :  1 15435  Ap- 
paratus for  holding  horses  during  shoeing.    ♦ 

Various.  —  Canada  :  182280  Centrifugal  pump.    . 

Sweden  :  42398  Automatic  watering  device  for  flower  pot. 

RURAI,  ECONOMICS. 
1 03 1  -  Farm  Management  and  Farm  Profits  on  Irrigated  Land  in  the  Provo  Area 

(Utah  Lake  Valley),  U.  S.  A.  — ■  Connor,  L-  G.,  in  the  U.  S.  Department  of  Agriculture 
£  Bnlletinl<!o.  582  (Office  of  Farm  Management),  pp.  1-40.    Washington,  D.  C,  January 

,v|  7,  1918. 

The  farm-management  survey  discussed  in  this  bulletin  was  made 

in  1914.     The  object  of  the  survey  was  to  determine,  aproximately,  the 

profits  that  farmers  receive  in  the  irrigated  area  of  the  intermountain  region. 

The  104  farms  studied   were  divided  into  the  following  classes :  — 

i)  owners  ;  2)  owners  renting  additional  land  ;   3)   tenants. 

The  75  records  from  farm  owners  were  divided  into  three  gioups,  as 
shown  in  Table  I.  The  first  group  represents  fruit  and  sugar-beet  or  truck 
farms,  no  one  of  which  is  as  large  as  27  acres,  and  most  of  them  much 
smaller.  The  chief  cash  crops  are  fruit,  beets  and  truck,  other  crops 
being   quite  unimportant  on  these  small  units. 

The  second  group  comprises  those  farms  of  more  than  27  acres  in 
size,  but  on  which  practically  the  same  crops  are  grown  as  on  those  in  the 
first  class.  Productive  live  stock  (usually  stock  other  than  work  animals) 
is  of  but  minor  importance  in  either  division.  The  farmers  operating  more 
than  27  acres  derive  a  greater  proportion  of  their  crop  receipts  from  grain, 
hay,  and  sugar  beets  than  from  fruit.  Considerably  more  than  half 
of  the  total  receipts  comes  from  the  sale  of  crops  in  both  of  these 
jorproups. 

The  third  group  comprises  the  live-stock  farms  from  which  records 
[were  secured.  Practically  half  of  the  total  receipts  on  these  farms  comes 
rom  the  sale  of  stock  and  animal  products,  while  only  a  little  more  than 
alf  of  the  total  receipts  comes  from  the  sale  of  crops.  The  most  impor- 
ant  cash  crop  is  the  sugar  beet,  and  fruit  is  a  minor  consideration  if 
resent. 
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TabiJe  I.  —  Average  area,  capital,  receipts,  expenses,  farm  income,  and  labour 
income  on  75  farms  operated  by  their  owners  {Utah  Lake  Valley). 


Item 


Group 

I 

(26  small 

farms) 


Group 

II 

{29  fruit  and 

beet  farms) 


Group 

III 

(20  livestock 

farms) 


All  farms 


Size  of  farms  .... 
Tillable  area  per  farm 
Crop  area  per  farm 
Capital    .... 
Receipts     •    .    . 
Expenses    .   .    . 
Farm  income  . 
I/abour  income 


Acres 


Dollars 


16.48 
15.04 

13-34 
142 

311 
654 
657 
350 


77.20 

56.64 

46.05 

^3  337 

2  ..|6o 

I  195 

I  265 

598 

106.65 

68.06 

47.81 

16507 

3  793 

1574 

2  219 

I  394 

63.99 
45.26 

35.18 

II  688 
2417 
I  105 
I  312 

728 


Table  II  presents  the  results  from  22  farms  wheie  the  operator  owr^s 
an  area  which  he  deems  too  small  for  profitable  farm  management  and  rents 
additional  land.  This  method  of  operation  is  becoming  more  and  more 
general  in  this  region  as  elsewhere,  with  the  rise  in  land  values.  It  re- 
presents a  step  midwaj'  between  tenant  and  owner,  and  is  very  effective 
in  enabling  men  with  limited  capital  to  increase  their  labour  income  with 
but  a  small  increase  in  their  investment.  The  first  group  in  Table  II, 
with  but  three-fifths  as  much  capital  as  the  small  owners  in  Table  I 
( $3  597  as  against  $6142),  made  considerably  more  labour  income  (S398 
as  against  $  350).  The}'  raised  but  little  fruit;  devoting  a  large  part  of 
their  crop  area  to  sugar  beets.  The  size  of  farm  and  the  crop  area  is  a  lit- 
tle larger  than  in  group  I,  Table  I. 

Table  II.  —  Average  area,  capital^  receipts,  expenses,  farm  income,  and 
labour  income  on  22  farms  operated  by  owners  renting  additional  land 
{Utah  Lake  Valley). 


Item 


Group  I 
(8  small  farms) 


Size  of  farm acres 

Farm  area  owned >' 

Additional  area  rented 

Tillable  area  per  farm » 

Crop  area  per  farm " 

Capital S 

Receipts  '. S 

Expenses $ 

Farm  income $ 

Labour  income S 


20.03 

8.03 

12.00 

18.59 
17.00 

597 
026 

448 
578 
398 


Group  II 
(14  general  farms) 


All  farms 


"3-25 
89.18 
24.07 
47.62 

43-79 
8  041 

2  107 

I  095 

I  102 

700 


79-35 
59.67 
19.68 

37-07 
33-99 

6425 
I  770 

859 
911 

590 


: 


The  second  division  in  Table  II  comprises  .14  farms   comparable  to 


those  of  the  same  group  in  Table  I. 
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capital,  the}^  make  practically  one-fifth  more  labour  income  than  the  larger 
owners  operating  fruit  and   general  farms. 

The  last  group  in  Table  II  shows  the  resnlts  for  all  the  farmers  rent- 
ing land  in  addition  to  the  aiea  owned. 

These  farms  are  compared  with  the  last  group  in  Table  I  which  pre- 
sents the  average  for  all  farms  operated  by  their  owners.  The  average 
tillable  and  ciop  area  in  the  two  classes  under  discussion  is  a  proper  mea- 
sure of  size. 

On  somewhat  smaller  farms,  and  Mth  a  little  over  half  as  much  ca- 
pital as  the  average  owner,  the  farmers  renting  additional  land  made  an 
average  labour  income  of  §  590,  or  nearly  six-sevenths  as  much  as  that  of 
the  straight  owners  ($  72,8).  The  greater  proportion  of  live-stock  on  farms 
run  by  owners  accentuates  the  difference  in  labour  income  in  tbeir  favour. 

The  average  labour  income  of  all  the  owners  and  owners  with  additio- 
nal land  rented  is  $  697.  The  average  capital  is  S  10  096.  This  compares 
favourably  with  returns  from  a  similar  size  of  business  in  other  parts  of 
the    country. 

Table  III.    —  Average  area,  capital,  receipts,  expenses,  farm  income 
and  labour  income  on  18  datry  farms   {Utah  Lake   Valley).      • 


Size  of  farm ....        Acres 
Tillable  area  per  farm       » 
Crop  area  per  farm.   .       » 
Capital DoUars 


Average 


119.46 
82.88 

5746 
18562 


Receipts Dollars 

Expenses » 

Farm  income.  ...         » 
I,abour  income  ...         » 


Average 


4227 

I  872 

2355 

1427 

Table  IV.  —  Average  area,  capital,  receipts,  expenses,  farm  and  labottr 
income  on  seven  tenant  {rented)  farms  {Utah  Lake  Valley). 


Size  of  farm, Acres 

Tillable  area  per  farm » 

Crop  area  per  farm » 

Capital  • $ 

Receipt;-. » 

Expenses » 

Farm  incj^nie » 

Labour  income » 

Per  cent  on  investment » 


Farm 


Tenant 


Landlord 


89.08 
79.11 
58.23 


1  117 

2  118 
I  050 
I  068 
I  012 


17469 
I  167 

I  028 


5-793 


Table  III  presents  the  average  .of  all  the  dairy  faims  included  in  the 
survey.  Not  all  are  operated  by  owners,  there  being  two  tenant  faims 
included  and  two  which  are  operated  by  owners  with  additional  land  rent- 
ed. These  are  handled  statisticalh'  as  tbcngh  lun  by  straight  cwneis, 
the  operators  being  charged  with  the  landlord's  expenses,  credited  with 
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TabIvE  v.  —  Distfihution  of  farm  receipts  and  of  crop  receipts  on   farms 
operated  by  their  owners  and  on  farms  whose  owners  rent  additional  land. 


Source  of  receipts 


On  75  farms  operated 
by  their  owners 


Group 
I 


(26  small 
farms) 


Group 

II 

• 

{29  beet 

and  fruit 

farms) 


Group 
III 

(20  live- 
stock 
farms) 


Average 

(75 
farms) 


On  22  farms  operated 

by  owners 
renting  additional  land 


Group 
I 


(8  small 

farms) 


Group 
II 

general 
farms) 


Average 

(22 
farms) 


Average 

197 
farms) 


Crops 

Stock 

Stock  products  .  .  . 
Miscellaneous  .... 
Increase  of  inventorj^ 

Total  receipts  .    . 

Maize 

Potatoes 

Wheat 

Oats 

Haj'  ......... 

Beets 

•Truck  crops 

Apples 

reaches 

Other  fruit 

Miscellaneous  crops  . 

Total  crop  receipts 


Items  of  expense  .    .    . 

Paid  labour  and  board  .   . 

I;amily  labour 

Improvement      and      new 

equipment 

Repairs 

Feed 

Horseshoeing 

Seed  and  fertilisers  .    .    . 

Spray  material 

Machine  work  hired  .  .  • 
Interest,  taxes,  etc.  .  .  . 
Miscellaneous      (including 

decrease  inventor^')  .  . 
Stock   purchased    .... 

Total  expenses  .... 


% 

% 

% 

% 

•   % 

% 

% 

.  58.2 

60.2 

24.9 

44.6 

63.7 

47.8 

51-2 

4.0 

4.2 

5.2 

4-9 

2.5 

5.6 

5-0 

4.0 

3-5 

450 

21.0 

3-1 

15.3 

12.7 

II. 2 

5-7 

1.4 

4.8 

14.0 

4.8 

6.8 

22,6 

26.4 

235 

24.7 

16.7 

26.5 

24-3 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

1  311 

Z  4«0 

3  793 

Z  417 

1  036 

«  I9T 

1  710 

0.4 

O.I 

7-5 

2.8 

4.6 

4.3 

13.3 

8.0 

9-4 

I- 1 

5-3 

0.6 

3-1 

6.0 

4.6 

5.0 

— 

0-3 

0,1 

2.0 

1.4 

0.6 

6.7 

2.1 

4.2 

0.6 

4.3 

3-3 

21.2 

26.9 

82.9 

38.4 

72.4 

60.0 

63.5 

8.5 

4.1 

1.4 

4.6 

3-4 

8.3 

7.0 

21.2 

II. 2 

6.2 

12.4 

3-2 

5.0 

4-4 

23,0 

15.6 

0-5 

139 

— ■ 

5-3 

3-9 

16.0 

24.8 

0.9 

17.2 

I.I 

2.5 

2.1 

0.9 

2.3 

0-3 

.  1.6 

— 

$ 

S 

$ 

$ 

$ 

$ 

$ 

763 

i  481 

945 

1  089 

653 

1  049 

905 

0/ 
/e 

46.2 

4.6 

19.6 

24.4 


3  271 


0.1 

53 

3.5 

0.5 
4.0 

43-4 
.5-1 
10.9 

1 1.9 

I4.1 
1.2 

9 
049 


Distribu'ion  of  farm  expenses. 


% 

22.2 
9.5 

22.2 
3-6 

"•5 
1.5 

.2.2 
2.2 

31 
10.9 

6.4 
6.7 

$ 
C43 


%       I 
20.41 

15-2 

1 
24.6 

4.3- 
6.6 
1.2 
1.6 
2.1 

2.5 
12.0 

6.7 
2.8 

$ 
1  195 


0/ 

/o 

25.2 

.    13-9 

17.0 

3-7 
14.1 
1.2 
0.5 
0.3 
2.7 
ii.i 

4.1 
6.2 

$ 
1  574 


% 

22.3 
14.0 

21.0 

3-9 

10.5 

1,2 

1-3 

1.4 

2.7 

II. 4 

5.4 
4-9 

$■ 
105 


% 

% 

% 

I5-I 

18.8 

•  18.2 

8.5 

10.0 

9.8 

• 

19-9 

16.1 

8.5 

3-5 

4-4 

9.8 

7.8 

8.1 

1-3 

1.2 

1.2 

I.I 

I.I 

1.2 

0.4 

0,9 

0.8 

6.9 

2.9 

3-7 

35-2 

22.8 

251 

3-6 

4.8 

4.4 

9.6 

6.3 

7.0 

■  $ 

$ 

$ 

448 

1  095 

859 
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the  corresponding  receipts  and  interest  on  the  landlord's  investment  de- 
I ducted  from  the  farm  income  to  secure  the  labour  income. 

Table  IV  presents  the  results  secured  from  7  farms  opera|pd  by  te- 
nants. The  tenants  made  a  labour  income  of  $  i  012,  and  the  landlords 
5.79  %  on  their  investment. 

Renting  compared  with  buying.  —  From  the  preceding  tables  it  seems 
very  clear  that  the  farmer  with  limited  capital  should  rent  rather  than  buy 
land  in  this  area.  The  prevailing  rate  of  interest  on  farm  mortgages  is 
8  %  (1914).  The  average  owner  of  the  22  renting  additional  lard  had  the 
use  of  $4  447  in  real  estate  belonging  to  the  landlords,  and  paid  only  4.5  % 
for  it  ($  182).  The  tenants  paid  less  than  6  %  oj  the  average,  but  with 
only  %  I  100  owned  capital  they  made  labour  iiicomco  mucb  larger  than 
the  farmers  in  Table  II  or  in  the  first  two  groupd  in  Table  I. 

Distribution  of  receipts.  —  Table  V  shows  the  percentage  distiibution 
of  farm  receipts  under  the  different  headings,  (crops,  stock,  stock  products, 
miscellaneous  incliKlirg  outside  labour,  and  increase  of  inventory  leso 
decrease)  as  well  as  the  percentage  distribution  of  crop  receipts  and  of 
expenses. 

Work  horses.  —  The  data  concerning  the  number  cf  work'horses 
per  farm  and  the  crop  acres  per  horse  are  presented  in  Table  VI.  The 
small  farms  have  1.94  work  horses  and  only  7.32  acres  of  crops  per  horse. 
This  shows  a  relatively  low  efficiency  of  the  farm  draft.  With  the  totaJ 
cost  of  keeping  a  horse  a  year  ranging  fiom  $  70  to-  $100,  the  inefiicient 
ase  of  farm  draft  on  small  farms  represents  an  appreciable  reduction  of 

Ibhe  laboiir  income  unless  the  horses  can  be  used  in  idle  periods  at  out- 
jide  work.     The  average  charge  per  crop  acre  for  horse  labour  would  there- 
fore range  between  approximately    $  6.40  and    $  9. 

Tabi,e  VI.  —  Number  of  work  horses  and  crop  area  per  horse 

{Utah  Lake  Valley). 


Farm  group 


Number 

of 

farms 


Number 

of 

work    horses 


Crop    area 

per  horse 

acres 


)Qiall  tarnis.    ...... 

eneral  and  fruit  farms 
yive  stock  farms   .    .    .    , 

Total  or  average 


34 

4Q* 

21 


104 


1.94 
3.71 
4.60 


3-31 

t 


7-32 
12.14 
11.30 


10.98 


The  far  met '^  labour  and  the  i-f^flucnce  of  outside  labour  on  labour 
'ncome.  —  An  estimate  was  obtained  from  each  farmer  on  the  values 
)f  the  work  done  by  him  for  that  year.  The  average  of  all  these  estimates 
jvas  %  429,  which  is  considerably  higher  than  the  average  labour  income 
jiarned  by  the  small  owner,  or  small  owner  with  additional  land  rented. 
Dhe  actual  wages  paid  to  dependable  men  by  the  year  were  frequently 
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higher  than  the  estimates  of  the  farmers  as  to  the  value  of  their  own  year's 
work.  These  wages  usually  range  (1914)  from  $  420  to  $  480  per  year. 
The  importance,  of  outside  labour  in  increasing  the  labour  income  of 
the  small  operators  is  shown  in  Table  VII.  The  size  of  business  on  these 
small  Utah  farms  is  comparable  with  farms  very  much  larger  in  area  in 
non-irrigated  sections.  The  intensive  type  of  farming  followed  on  irrr 
gated  land  calls  for  a  labour  supply  commensurate  with  the  size  of  business, 
but  the  operator  and  his  family  are  often  confronted  with  slack  periods 
of  considerable  duration  during  the  crop  growing  season,  because  the  farms 
are  not  large  enough  to  permit  a  widespread  adoption  of  enterprises  which  ''• 
would  call  for  labour  in  the  idle  periods.  The  small  farmers  in  the  Provo 
area  took  advantage  of  these  periods  of  farms  inactivity  to  earn  large  cr 
additions  to  their  farm  receipts.  An  interurban  trolley  line  built  into 
Provo  created  a  much  greater  demand  for  man  and  team  labour  than 
ordinarily  exists  in  this  section.  These  receipts  from  outside  labour 
increased  the  labour  incomes  by  more  than  50  %  in  the  case  of  the  small 
owners  and  small  owners  with  additional  land  rented. 


Table  VII.  —  Importance'  of  outside  labour  in  increasing  income 
on  small   farms    {Utah  Lake    Valley). 


Item 


Group  I 

(15  small  farms 

witb  20  %  or 

more  of  receipts 

coming 

from 

outside   labour) 


Group  II 
(26  small  farms 

(owners) 

showinj,  amount 

of  receipts 

from 

outside  labour) 


Group  III 
(8  small  farms 

(owners) 
with  additional 

land  rented 


Group  IV 
(29  large  fruit 

farms 

and  beet  farms 

(owners) 


showing   receipts  showing  receipts 

from  I  from 

outside  labour)      outside  labcr) 


acres 


Size  of  farm     .    .    , 

Crop  area  per  farm     .  « 

Capital I 

Receipts » 

lyabour  income  ....  » 

Receipts  from  ouside  la- 
bour .......  )i 

Percentage  of  labour  income 
from  outside  labour 


0/ 

/O 


i8.of. 

14-25 
5362 
I  176 

430 
301 

70 


16.48 

13-34 
6  142 

I  311 

350 

141 
39 


20.03 
17.00 

3  597 
I  026 

398 
135 

34 


77.20 
46.05 

13337 
2  460 

598 

96 

.      16 


liesiiUs  by  type  of  farming  as  well  as  by  size.  —  In  the  preceding 
tables  the  various  data  and  the  returns  for  work  done  have  been  presented 
by  size  of  farm.  In  Table  VIII  they,  are  piresented  by  type  of  farming!  azt 
followed.  All  the  farms  were .  tabulated  which  could  be  used  in  the  six' 
classifications  of  (i)  small  fruit,  (2)  small  general,  (3)  laige  fiuit,  (4)  large 
general,  (5)  dairy  and  (6)  poultry  farms.  In  arriving  at  the  amount  of 
labour  used  the  value  of  extra  labour  hired  was  all  reduced  to  a  man-time 
basis  at  $  2  per  day,  the  regular  daily  wage.  "When  members  of  the  farm 
family  worked  the  value  of  their  labour  (above  their  board)  was  reduced 
to  man  time  at  the  prevailing  rate  of  wages  for  hands  hired  by  the  month?, 
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Table  VIII.  —  Labour  used  on  different  types^  of  farm 
and  the  returns  for  labour. 


Small 

fruit 

farms 


Small 
general 

farms 


Large 

fruit 

farms 


Large 

general 

farms 


Live-stock  farms 


Dairy 


Poultry 


.raiu 


dumber  of  farms  .   .   . 
Average  per  farm  :  — 

Acreage 

*rop  acreage 

Capital 

irop   sales 

Stock  sales  .  .  .^  .  .  . 
!>tock  product  sales  .  . 
l/liscellaneous  receipts  .   .  S 

yahoiir  income 

-lonths  of  man  labour  used 

\^uinial  units 

Acres 

bushels    .... 

(   acres  . 

tons.   . 

acre^    

tons 

acres    

bushels    .... 
V  on-bearing  fruit.   .    .  acres 

)ther  crops 

*iop   area  in   intensive 

crops  %   

h'ops  area  per  man  .   .  acres 
[Months  of  labour  per  crop 

acre 

^abour  income  per  month 
of  labour.   ......$ 

j^umber    of  work    horses 

per  farm 

prop  area  per  work  horse 
acres 


!  ay  and  fodder 


Jeets 


'luit 


i6 

• 

i8 

17-47 

17.18 

14-29 

14.12 

6248 

6  400 

804 

700 

.      62 

30 

47 

50 

155 

140 

302 

383 

17.24 

14.46 

4-33 

4-31 

1.80 

3-33 

68 

140 

,3-io 
9.66 

•  2.70 

8.50 

0.38 

5-42 

6.00 

86.20 

6.51 

•    1.70 

1542 

180 

1.94 

0.17 

1.56 

1.58 

72.7 

62.8 

10. 0 

11.7 

1.206 

1.024 

17-52 

26.48 

1.9 

1.97 

7-52 

7.17 

17 

.      51-2 

41.08 

13  915 
I  630 

206 

108 

159 
611 

24.57 

9-25 

4.78 
196 

17.79 

52.40 

0.76 

10.60 

14-55 
2865 
5.00 
1.77 

53-8 
20.1 

0.598 

24 

3-7 

II. ID 


24 

62.08 

4565 

13  125 

2  311 

103 

146 

105 

646 
20.29 
^8.81 

'15-25 

46750 

11.67 

37-42 

11.96 

182.92 

3.80 

512.38 

1.85 

2.98 

451 
27.0 

0.444 
31-83 

3-4 
13.43 


18 

119.50 
5746 
18562 
I  088 

235 

I  745 

50 

I  427 

30-75 
31.60 
12. II 

527 
30 

102 

10.37 
19425 
2 

231.5 
0.35 
3 

275 
22  3 

0.537 
46.41 

5-2 
II. 01 


8.87 
8.00 
6  046 
278 
160 

859 

48.3. 

15-15 
10.60 

2.50 

no 

1-25 

5-25 

2.10 

41-30 

I 

"184.5 

0.4 
0.6 

512 
6.34 

1.894 
32.54 

1-5 
5-33 


These  results  show  that  the  type  of  farming  followed^  as  well  as  the 
dze  of  business,  is  an  important  determining  factor  in  the  net  return  to 
:he  large  orchardist,  while  in  the  case  of  the  general  farmers  size  of  business 
s  the  chief  factor  in  their  net  returns.  The  size  of  business  in  an  impor- 
tant factor  in  the  large  net  return  on  the  dairy  farms,  but  the  type  of  farm- 
ing appears  of  equal  importance.  Most  of  the  labour  used  on  these  farms 
works  longer  hours  than  on  the  other  types  and  the  labour  is  performed  on 
enterprises  all  of  which  give  good  returns. 

In  connection  with  the  study  of  the  type  of  farming  as  presented  in 
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Table  VIII,  it  is  pjp,rticu]arly  interesting  to  analyse  the  data  presented  in 
Table  IX  in  which  the  labour  requirements  of  the  important  crops  grown 
on  these  farms  are  presented  in  detail,  with  special  reference  to  extra  days 
of  man  labour  which  are  given  in  the  footnotes.  By  consulting  these 
two  tables  a  good  idea  can  be  secured  not  only  of  the  farm  business  as  a 
.  whole  but  also  of  the  demands  on  the  time  of  the  operator  in  producing 
the    different    ciops. 

T.\BivE   IX.  —  Labour  requirement  of  crops. 


Crop 


Winter 
96  days 
46  avail- 
able 


March  i 
to  May  I 
60  days 
35  avail- 
able 


May  I 

to  July  I 

61  days. 

42 
.available 


July  I  to 
September  i 

62  days 
50  available 


September  i 

to 
November  1 

61  days 
42  available 


November  i 

to 
December  i 

30  days 
20  available 


Total 


Days  per   acre  of  man  labour. 


Strawberries  .   .    . 

150 

0.17 

36.04(1) 

Raspberries    .   . 

1.50 

8.17 

7-33 

Peaches  

6.24 

1-75 

Prunes 

5.88 

3.20 

Pears   

567 

2.25 

Apples 

492 

1-75 

Alfalfa 

0.17 

0.83 

Canning  pea  .   . 

154 

450 

vSmall  grain    .    .    . 

— 

0.82 

0.35 

Snap  beans.   .    .    . 

2.00 

1. 00 

1-94 

Tomatoes    .... 

I-50 

2.10 

5.07 

Potatoes.   .... 

1.50 

2.90 

2.09 

Onions 

1-50 

317 

5.84 

Sugar  beets    .   .    . 

2.00 

0.97 

3-97 

2.67 

44.00    (2) 

3-13 

0.88 

4.38     (6) 

3.28 

1.0-3 

3-50 

1.38 

26.25   (12) 
15.67    (13) 

1. 15 

2.67 

1-75 


22.00 

22.00 

950 

14.00 

9.83 


(3) 
(5) 


12.00  (13) 
4.CO  (14) 

21.20  (15) 
6.25  ('7) 


0.50 

0.50 


0.67 

1.00 
1. 00 
3.66 
I. CO 


40.38  (, 

61.00  (2 

33.62  (3 
32.46  (5 
21.80   (6 

23-95  (7; 
2.86  (■ 

9.54  (9: 

3.22  (" 

31.19(12 

37-34  ('3 
12.64  (14 
^8.04  (15 
13.94  (?7 


Days 

per  acre 

0/  Iwrse  Ich 

our. 

Strawberries  .   .    . 

3.00 

— 

5-67 

0.50 

— 

9.17 

Raspberries    . 

3.00 

1.67 

6.00 

10.67 

Peaches  .   .    . 

2.81 

1.67 

1.50 

5.00  (4) 

1. 00 

11.98   (4) 

Prunes.  .    .    . 

.— 

3-14 

3.28 

— 

6.00 

1. 00 

13-42 

Pears   .... 

— 

1.67 

1-33 

I. CO 

3.00 

7.00 

Apples     .    .    . 

2.50 

I.03 

0.80 

8.00 

— 

12.30 

Alfalfa.   .    .    . 

— 

0.95 

0.95 

0.95 

■ — 

2.85 

Canning  peas. 

2.63 

4.CO 

4.00 

10.63  (10) 

Small  grain    . 

1.30 

073 

1.33 

3-36 

Snap  beans.    . 

4.00 

1.67 

1-53 

3.00 

10.20 

Tomatoes  .    . 

3.00 

1.27 

2.28 

4-75 

4.00 

2.00 

17-30 

Potatoes .   .    . 

3.00 

2.47 

i.c8 

0.25 

4.00 

2.00 

12.80 

Onions.   .    .    . 

3.00 

1-33 

0,50 

3.20 

7-34  C^) 

15-37 

Sugar  beets    . 

4.00 

1. 60 

1-53 

0.50 

6.15  C^) 

2.00 

15.78 

The  figures  in  the  above  table  include  extra  labour,  mainly  at  har\est  times,  which  in 
allcases,even  when  done  by  children,  is  reduced  to  the  equivalent  of  man  time.  This  extra 
-labour  is  as  follows  : — 

(i)  Extra  day  man  laboour,    22.68  in  third  column;  0.2  in  other  columns. 

(2)  »         »  »  »  34.50  in  column  4 ;  0.50     »        »  » 

(3)  »         »  »  »  20       in  column  5 ;  j.34     »         »  » 


[1031] 


RURAI,   KCONOMICS  IIO3 


(4)  Extra  days  horse  labour,  3  (hauling). 

(5)  Extra  days  man  labour    17  in  column  5  ;  2.28  in  other  columns. 

(6)  »  »      »  »         8  in  column  ^  and  5  ;  2  in  other  columns. 

(7)  »  »       »  »         8  in  column  5  ;  1.50  in  other  columns. 

(8)  »  »      »  »       0.75  evenly  distributed  at  each  cutting. 

(9)  Total  extra  days  man  labour  0.77.     . 

(10)  Total  extra  days  horse  labour  0.2  (planting). 

(11)  Total  extra  days  man  labour  0.80  (at  harvesting  and  thrashing). 

(12)  Extra  days  man  labour  22.50  (picking  by  boys  and  girls). 

(13)  Extra  days  man  labour   18  in   columns   4  and   5    (picking  mainly  women  and 
children)  ;  in  other  columns   1.25. 

(14)  Extra  days  man  labour  2  (digging)  in  column  5;  0.9  in  other  columns. 

(15)  Extra  days  man  labour  13.60  (digging)  in  column  5  (harvest  mainly  childlen) ; 
5.33  in  other  columns,  of  which  4  are  used  in  weeding  belore  Sept  i  (done  by  boys) 

(16)  Extra  days  horse  labour  2.67  (hauling). 

(17)  Extra  days  man  labour,  5  in  column  5  (hatvesting),  1.97  in  other  columns  includes 
thinning  about  Jime  i  (done  by  boys). 

(18)  Extra  days  horse  labour,  3.75  (hauling  beets). 

The  factors  which  appaiently  control  the  income  of  the  farmers  in 
the  area  surveyed,  according  to  the  data  presented  in  the  previous  tables 
seem  to  warrant  the  conclusion  that  the  greatest  need  of  the  small  far- 
mers in  this  district  is  more  land  to  work,  and  that  diversification,  alsft 
when  needed,  is  not  nearly  as  important  as  an  increase  in  size  of  farm.  A 
market  crop  which  is  more  certain  than  fruit,  particularly  sugar  beet, 
should  be  the  proper  diversification  for  the  increased  farm. 

*  A  further  increase  in  the  number  of  very  small  farms  in  this  region 
seems  to  be  unwise.  About  30  acres  seems  to  be  the  smallest  size  for 
efficient  management  without  much  reliance  on  live  stock.  Forty  to 
fifty,  preferably  fifty  acres,  seems  to  be  the  smallest  unit  for  efficient  man- 
agement where  live  stock  enterprises  are  given  a  prominent  place  by  the 
typical  farmer.     This  is  specially  true  for  dairying. 

The  general  farms  which  grow  truck  and   fruit  as  secondary  enter- 
prises approximate  the  ideal  cropping  combination  for  tbis  region. 

1032  -  The  Economic  Results  of  the  Overhead  Irrigation  of  Strawberries  in  IllinoiF, 

U.  S.  A. —  Adrian,  J.,  in  System  on  the  Farm,  Vol.  II,  No.  4,  pp.  134-135  -j-  i  Plate, 
y        Chicago,  April,  191 8. 

In  1916,  after  having  grown  strawberries  for  12  years  without  irriga- 
"jtion,  the  author  installed  an  overhead  irrigation  system  (i).  The  cost  of 
installation  was  $  i  200  for  6  acres,  or  $  200  pei:  acre.  The  water  is  derived 
from  the  municipal  supply,  and  is  charged  for  per  cubic  foot,  the  yearly 
cost  of  irrigation  amounting  to  $  60  for  the  6  acres.  The  average  amount 
of  water  required  for  the  Whole  area  is  1400000  gallons  a  year.  The  irriga- 
tion pipes  are  placed  in  parallel  lines  50  feet  apart.  This  distance  allows 
the  water  from  two  parallel  pipes  to  meet  in  the  middle. 

All  the  field,  with  the  exception  of  i  acre  of  autumn  fruit,  is  planted 


(i)  See  B.  1912,  Nos.  486and  627  ;  B.  1914,  No.  1090  ;  B.  1915,  Nos.  95  and  1330  ;  R.  1917, 
Nos.  408  and  708.  (Ed.) 
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with  spring  fruit,  but,  in  time,  the  author  intends  to  grow  the  autumn 
variety  exclusively  because  of  the  greater  profit  obtained  from  it. 

During  I2  years  the  average  receipts  from  strawberry  growing  without 
irrigation  were  $  188.56  per  acre,  and  the  average  profits  $  125.54.  With 
overhead  irrigation  the  average  receipts  per  acre  were  $  542.86,  and  the 
average  profits  $  362.00. 
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AGRICUIvTURAIv   INDUSTRIES. 
1033  -  A  New  Method  for  Determining  the  Watering  of  Wine  (i).  —  pratolongo,  u., 

in  Le  Stazioni  sperimcntali  agrarie  ilalianc,  Vol.  I<I,  Pt.  1-2,  pp.  56-60.     Modeiia,  1918. 

The  problem  of  diagnosing  the  watering  of  wine  has  not  yet  been 
satisfactorily  solved,  but,  according  to  the  author,  it  is  not  only  possible  to 
show  watering,  but,  under  certain  conditions,  easy. 

The  method  reported  in  1912  by  Prof.  Pagnotta  is  based  on  the  fact 
that  natural  wine  forms  a  saturated  solution  of  mono-potassic  tartrate  and 
calcium  tartrate.  If  the  wine  to  be  tested  is  saturated  with  mono-potassic 
tartrate  and  the  difference  between  the  tartrate  dissolved  and  the  added 
tartrate  and  residue  determined,  it  should  be  possible  to  calculate  the  amount 
of  Water  added.  The  author  made  a  series  of  investigations  into  the  solu- 
bflity  of  mono-potassic  tartrate  and  calcium  tartrate  in  hydro-alcoholic 
solutions,  with  respect  to  the  temperature,  and  content  in  alcohol  and  tar- 
taric acid,  considered  as  variables.  He  also  investigated  the  influence  on 
the  solubility  of  these  two  salts  of  the  chemical  treatments  and  changes 
to  which  wine  may  be  subjected. 

The  results  of  his  study  led  him  to  believe  that  it  is  possible  to  show 
with  certainty  the  watering  of  wine  even  with  quantities  as  small  as  5  to 
TO  %.  It  is,  moreover,  possible  to  show  the  presence  of  other  prohibited 
matter,  such  as,  for  example,  sulphuric  acid,evenif  the  amount  is  too  small 
to  be  detected  by  other  analytical  methods.  The  method. is  not  only  qua- 
litative, but  also  quantitative  when  the  water  added  varies  from  5  to  20  %. 
The  author  proposes  to  study  the  influence  of  changes  which  wine  undergoes 
during  ageing  and  through  diseases.  The  method  does  not  permit  the 
detection  of  water  added  to  the  must.     • 

The  method  may  be  outlined  as  follows  :—  The  wine  to  be  tested  is 
saturated  with  mono-potassic  tartrate  and  calcium  tartrate  separately, 
the  contact  of  the  two  salts  in  excess  being  kept  at  a  temperature  of  from 
50-600  C.  for  half  an  hour.  The  excess  of  mono-potassic  tartrate  and  cal- 
cium tartrate  dissolved  is  allowed  to  settle  by  cooling,  and,  in  the  wine  thus 
saturated,  the  following  points  are  determined  :—  i)  the  difference  in  the 
amount  of  mono-potassic  tartrate  dissolved  and  the  two  comparative  acido- 
metric  determinations  made  with  non-saturated  wine  and  wine  saturated 
with  mono-potassic  tartrate  ;  2)  the  amount  of  calcium  tartrate  dissolved, 
with  the  determination  by  weight  of  the  total  calcium  in  the  wine  before 
and  after  saturation. 


(i)  See  i?.,  January,  1918;  No.  93.  {Ed.) 
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1034  -  The  Influence  of  the  Vegetable  Function  of  Yeast  on  the  Yield  of  Alcohol ;  a  New 

Interpretation  of  Fermenting  Power.  —  Lindet,  L-,  in  Comptcs  rendus  des  Seances  de 
V Academic  des  Sciences,  Vol.  CLXVI,  No.  22,  pp.  910-913.  Paris,  Jiuie  3,  1918. 

In  a  previous  paper  (i)  the  author  had  shown  that,  during  alcohohc 
fermentation,  yeast  sphts  up  the  sugar  it  destroys  into  two  parts :  —  i)  that 
part  corresponding  to  the  formation  of  the  cells,  to  the  production  of  gly- 
ceriaie,  succinic  acid,  and  carbonic  acid  corresponding  to  the  respiration 
of  these  cells,  etc.  ;  tliis  part  he  called  "  fermentation  residue  "  but  now 
calls  "  vegetable  function  part "  ;  2)  that  part  which  gives  rise  to  the  alcohol 
and  carbonic  acid  corresponding  to  the  breaking-  up  of  the  sugar  (Gay- 
I,ussAC's  formula),  which  is  the  "  zymatic  function  part  ". 

The  results  are  given  cf  new  experiments  in  which  yeast  was  subjected 
to  anaerobic  conditions.  The  influence  of  the  food  value  of  broth,  that  of 
the  sugar  concentration,  of  the  more  or  less  plasmolysed  globules,  and  of 
the  temperature  of  fermentation  were  studied. 

The  less  yeast  there  is,  the  longer  does  fermentation  last  ;  the  higher 
the  proportion  of  sugar  consumed  by  the  vegetable  function,  the  lower  the 
yield  in  alcohol.  In  the  experiments  lowering  the  temperature  had  more 
influence  on  the  duration  of  fermentation  than  on  the  reduction  in  weight 
of  the  yeast.  This  also  holds  good  when  the  amount  of  yeast  is  increased. 
When  a  certain  limit  (i  in  1000  of  dry  yeast)  is  exceeded,  fermentation  is 
very  rapid,  but  the  maintenance  and  respiration  of  an  excessive  number  of 
cells  causes  too  great  a  consumpti*on  of  sugar  for  the  vegetable  function. 
The  origin  of  the  yeast  does  not  appear  to  influence  the  yield. 

The  fermenting  power  must  be  considered  to  lie  in  the  two  functions  of 
the  yeast  ;  the  amount  of  sugar  consumed  by  a  yeast  unit  for  its  vegetable 
life  should  be  called  vegetable  power,  that  consumed  to  accomplish  its  zy- 
matic function  should  be  called  zymase  i)ower  ;  the  total  of  these  two  re- 
pre'sents  Pasteur's  fermenting  power.  In  the  experiments  these  two  "pow- 
ers proved  higher  in  proportion  as  the  yeast  gathered  was  less  and  fermenta- 
tion continued  longer.  This  prolongation  of  vegetable  hfs,  accumulating 
more  residue,  formed  a  larger  quantity  of  zymase. 

If  these  two  powers,  especially  the  vegetable  power,  are  compared  with 
a  unit  of  time  (24  hours),  it  is  seen  that,  except  when  lowering  the  tempera- 
ture hinders  respiration,  the  weight  of  sugar  yeast  utilises  to  form  a  given 
weight  of  yeast  in  a  given  time,  is  practically  the  same  under  the  various 
conditions  of  the  experiment. 

1035  -  Decortication  of  Wheat  Previous  to  Milling.  —  Lh^det,  in  Comptes  rendus  des 

Seances  de  V Academie  d' Agriculture  de  France,  Vol.  IV,  No.  19,  pp.  569-573.  Paris, 
Maj'  29,  1918. 

The  attention  of  the  Ministry  of  Agriculture  and  Food  Supply  has 
been  drawn  to  a  method  by  which  wheat  may  be  decorticated  previous  to 
milling  so  that  only  the  kernel  remains  to  be  ground .  The  wheat  is  mois- 
tened with  a  small  quantity  of  water  in  an  Archimedian  screw  which  con- 
ducts it  to  the  decorticator,  composed  of  two  plates  with  radiating  grooves. 

^  (i)  See  R.  Dec,  jgi;,  No.  1218.  (Ed.) 
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One  of  these  plates  is  fixed  ;  the  other  revolves  in  front  of  the  first  at  the 
rate  of  300  revolutions. 

A  commission  was  appointed  to  examine  this  method  and  the  author 
(professor  at  the  "  Institut  National  Agronomique  "),  who  was  a  member 
of  it,  gives  the  results  of  the  experiment. 

All  the  results "  were  negative.  The  apparatus  removed  only  the 
pericarp,  leaving  the  other  three  coats  (seminal  tegument,  hyaline  layer 
and  protein  cells)  which  are  the  most  important.  The  wheat  thus  decorti- 
cated gave  less  flour,  and  even  less  bran,  than  the  control  wheat,  the  loss 
being  about  2.49  %  instead  of  i.io  %,  the  normal  figure.  The  bran  of 
the  wheat  treated  by  the  new  process  contained  more  adhering  flour,  the 
flour  less  gluten,  and  the  bread  made  from  it  was  brown  and  tasted  of 
bran,  i.  e.,  had  the  taste  of  all  bread  made  with  wet  wheat.  The  skins 
which  come  from  the  apparatus  as  paste  are  not  saleable. 

The  author  concludes  that  this  method  and  all  others  based  on  the  same 
principle  can  give  no  satisfactory  result, 

1036  -  Oil  of  Pis.ia.cia  LentiscUS  —  The  Cyprus  Agricultural  Journal,  Vol.  XIII,  Pt.  2, 

pp.  28-29.     Nicosia,  April,  191 8. 

In  Cyprus  an  edible  oil  (shinia  oil)  is  extracted  from  the  fruit  of  Fista- 
cia  Lenikcus,  a  plant  which  grows  wild  throughout  the  island.  Although 
the  consumption  of  this  oil  has  increased  greatly  of  late  years  its  prepara- 
tion only  constitutes  a  small  i ndustry  of  the  poor  classes,  who  manufacture 
it  for  domestic  use,  and  but  little  for  commerce.  The  yield  is  about  18  %. 
Owing  to  the  primitive  methods  of  preparation  it  rarely  keeps  more  than 
three  months  without  turning  rancid. 

1037^  -  Experiments  on  the  Biological  Saponification  of  Various  Fats  from  the  French 

Colonies.  — ■  Heim,  F.,iii  the  Bulletin  dc  I'Office  colonial,  Year  XI,  No.  124,  pp.  227-234, 
Meiun,  April,  1918. 

The  biological  saponification  of  fats,  causes  them  to  break  up  into  fatty 
acids  and  glycerine  under  the  influence  of  a  special  soluble  ferment.  The 
vSoluble  saponifying  ferments  must  occur  in  all  oily  seeds  at  the  time  of  their 
germination ;  their  action  alone  allows  the  embryo  to  utilise,  after  saponi- 
fication, the  oil  reserves  of  the  seed.  Indeed,  at  the  moment  of  germina- 
tion of  various  fatty  seeds  it  has  been  possible  to  determine  a  more  or  less 
considerable  increase  in  the  amount  of  free  fatty  acids.  This  breaking-up 
(hydrolysis)  of  the  fat  normally  occurs  in  vivo ;  for  some  unknown  reason 
it  is  difficult  to  reproduce  it  in  vitro. 

The  soluble  ferment  of  the  castor  oil  seed  is  the  only  one  it"  has  been 
possible  to  isolate  and  make  act  on  a  certain  number  of  fats  to  cause  saponi- 
fication. Very  pure  products  (fatty  acids  and  glycerine)  were  obtained, 
and  the  method  has  been  adopted  commercially. 

The  Department  for  the  study  of  colonial  products  has  studied  the  fats 
capable  of  being  split-up  and  treated  with  castor  oil  ferment  without 
having  to  be  subjected  to  the  different  operations  required  for  aqueous 
acid  or  alkaline  saponification.  The  only  fats  on  which  castor  oil  ferment 
had  any  notable  action  under  the  experimental  condition^  adopted,  were 
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oil  of  cotton,  tea,  the  pericarp  of  aouara,  the  kernel  of  aouara,  Funtumia 
elastica,  Carapa  microcarpa,  Sorindeia  olessa,  and  ChrysophyUum  congoense. 
The  fermentation  action  was  negligible  for  the  other  fats  examined,  and 
before  and  after  the  action  the  proportions  of  acidity  were  either  very  si- 
milar or  identical.    - 

As  a  rule  the  proportion  of  acids  formed  is  fairly  low,  and,  with  the 
exception  of  Carapa  microcarpa,  is  rarely  above  the  80  or  90  %  which  has 
.sometimes  been  found  in  saponification  with  castor  oil.  This  may  be  due 
to  the  relatively  high  temperature  at  which  the  fermentation  tests  were 
carried  out  —  37  to  380  C,  when  the  optimum  temperature  is  about  30°.  This 
higher  temperature  was  indispensable  to  maintain  the  fat  in  the  liquid  con- 
dition essential  to  the  normal  progress  of  fermentation. 

The  irritial  acidity  of  the  oils  of  the  pericarp  of  aouara  and  ChrysophyUum 
congoense  seems  to  show  them  to  contain  a  saponifying  ferment.  The 
subsequent  commercial  utilisation  of  the  ferments  contained  in  the  various 
oily  seeds  calls  for  a  long  series  of  successive  studies. 

1038  -The  Utilisation  of  Paddy  in  Italy  at  the  Present  Day  (i).  —  novelli,  n".,  in  il  Cior- 

nale  di  RisicoUura,  Year  VIII,  No.  4,  pp.  49-52.  Vercelli,  April  30,  1918. 
Before  the  war  paddy  supplied  in  Italy  numerous  commercial  varie- 
ties of  rice  representing  as  many  different  stages  of  the  preparation  of  rice 
often  in  cAnection  with  the  variety  of  paddy.  There  were  varieties  "  mer- 
cantile "  (commercial),  "  raffinato  "  (bleached),  "  camolino  "  (polished), 
"  oleato  "  (polished  with  oil),  "  brillato  "  or  "  francesino  "  or  "  diamante  " 
(coated)  etc.  (2).  The  forms  representing  the  last  stages  of  preparation 
were  originally  intended  for  exportatign  (which  exceded  ^/g  of  the  production) 
for  which  rice  which  would  keep  during  voyages  and  in  hot  countries 
was  indispensable.  Later  they  were  used  for  local  consumption,  either 
because  Italians  preferred  them  to  other  varieties,  or  because  dealers, 
by  polishing,  could  better   hide  certain  natural  defects. 

As  is  known,  complete  polishing  reduces  the  yield  of  rice  by  as  much  as 
50  %  in  some  cases,  and  deprives  the  seed  of  the  outer  layers  which  are  the 
richest  in  fats,  albuminoids  and  phosphorus.  In  order  to  obtain  the  high- 
est possible  yield  and  the  best  food  value  from  rice  the  "  Commissariato 
generale  dei  Consumi  "  (General  Food  Commissariat)  therefore  ordered  the  • 
standardisation  of  the  different  types  of  prepared  rice,  so  that  at  the  present 
time  only  one  type  is  produced.  This  is  neither  polished  with  oil  nor  scoured 
and  represents  the  commercial  type,  which  follows  on  rice  which  is  merely 
husked  ("  sbramato  ").  A  slight  percentage  of.  small  or  pointed  seed 
("  mezzagrana  ")  is  also  left  in  this  rice.  The  proposal  to  reduce  the  pre- 
paration of  rice  to  the  husked  ty^e  has,  been  given  up  because  it  always 
contains  numerous  silicious  fragments  derived  from  the  husk  and  is  more 
difficult  to  keep.  About  V5  of  the  total  number  of  the  different  varieties 
of  rice  grown  in  Italy  are  of  Asiatic  origin,  very  resistant  to  disease,  and  very 
productive.  For  this  very  reason  they  have  a  longer  vegetative  period  and 
consequently  are  not  always  entirely  physiologically  ripe,  with  the  result 


(i)See  alsoi?.,August  i9i8,No.9o6.-{2)  For  these  terms  see/J.October,  1917,  No.933.(£ci.) 
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that  their  seeds  are  richer  in  moisture.  Such  rice  when  simply  husked  will 
not,  therefore,  keep  long. 

From  a  point  of  view  of  their  keeping  qualities  husked  Italian  rice?  aie 
not  equal  to  husked  Hindoo  rices,  which  are  perfectly  ripe  physiologically 
and  naturally  dry.  On  the  other  hand  they  contain  about  20%  of  seed  with 
glumes  which  lessen  fermentation  but  make  it  necessary  to  re-treat  the  im- 
ported rices  to  remove  these  glumes. 

About  ^/g  of  the  rice  requisitioned  in  Italy  at  the  present  time  gives 
a  yield  of  67  to  70  %.  The  small  or  pointed  seeds  ("  mezzegrane  "),  bro- 
ken rice  mixed  wii:h  weed  seeds  (  "  risetto  ")  and  broken  rice  ("pistino  ") 
are  ground  into  flour  for  bread  ;  the  coarse  flour  ("  farinaccio  ")  is  used  for 
bread-making  and  the  residue,  sometimes  mixed  with  that  of  various  pro- 
.  ducts,  is  used  for  preparing  dressing  for  fabrics.  The  residue  containing 
fragments  too  adulterated  with  seeds  of  weeds  is  sold  to  breweries,  and  the 
residue  of  decorticated  rice  ("  pula  ")  is  used  as  a  food  for  cattle.  Investi- 
gations into  the  best  methods  of  utilising  the  residue  of  decortication  for 
the  making  of  bread  and  other  foodstuffs  are  now  in  progress.  • 

1039  -  Drying  Vegetables.  —  Vermorei,  in  Comptes  rcndus  lies  Seances  dcV Academic  d'A- 
griculture  de  France,  Vol.  IV,  No.  20,  p.  613.     Paris,  June  5,  1918. 

The  author  emphasises  the  importance  of  the  problem  of  drying  vege- 
tables ;  and  points  out  that  the  temperature  in  nearly  all  the  meth^s  adopt- 
ed is  from  70  to  800C.  To  avoid  coagulation  of  the  albuminoids  the  tem- 
perature should  not  exceed  40  to  42"  C.,  or  the  dried  vegetables  become  so 
hard  that  they  are  unfit  for  consumption. 

1040  -  "  Gelso-lino  "  (Mulberry  Flax),  in  Italy.  —  Sansone,  a.,  in  the  Boiiettino  dcWAs- 

sociazione  deU'Industria  laniera  italiana,  Year  XXXII,  No.  5,  pp.  52-54.  Biella,  May  31, 
1918. 

Some  50  years  ago  a  small  manufactory  was  founded  in  Bergamo  for 
making  strong,  resistant  paper,  imitating  the  Chinese  and  Japanese  va- 
rieties, and  using  mulberry  fibre  ;  the  factory,  however,  did  not  last  long. 
Besides  this  the  author  recalls  work  done  in  his  manufactory  at  Vittorio 
Veneto   (Province  of    Treviso)  by  Pasoualis,  who  found  a  method  for 
isolating  mulberry  fibre,  which  he  called  "  gelso-lino  ",  for  use  in  spinning 
and  weaving.     The  author  describes  his  full  scale  experiments  carried  out 
in  1906  at  the  works  of  the    ".Unione    Concimi  e  Prodotti  Chimici  "  at     *  : 
Bovisa,  near  Milan.     These   experiments  showed  that  the  most  practical        !■• 
method  for  separating  the  fibre  in  the  mulberry  branches  (loppings)  was       | 
as  follows  : —  Soak  the  branches  in  pools  or  ditches  (not  necessary  if  wood       ^ 
is  green)  ;  crush  the  retted  or  green  branches  with  a  heavy  roller  on  a   ce- 
ment, wood  or  tiled  floor ;  collect  the  bark  thus  separated  ;  crush  the  wet 
bark  mechanically  to  separate  the  epidermis,  which  is  easily  powdered  ; 
sievje  in  a  metal  mesh  cylinder,  the  fibre  remaining  inside,  the  impurities 
passing  through  the  meshes  ;  bleach  with  alkalies  and  acids,  and    then 
with  a  hypochlorite  solution.     The  author  carried  out  these  experiments 
with  the  idea  of  finding  whether  mulberry  fibre  could  be  used  as  a  cheaper 
substitute  for  jute  for  making  sacking.     Owing  to  the  low  price   of  jute 
at  that  time,  the  results  were  negative.     However,  mulberry  fibre,  freed 
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from  its  gummy  matter  and  bleached,  can  give  products  of  much  greater 
value  than  jute.  At  Vittorio  Veneto,  Pasqualts  made  pure  "  gelso-lino  " 
textiles .  The  author  ad\ases  that  it  should  be  treated  to  obtain  mo're  even 
fibres,  although  they  are  shorter,  then  carded  ;  the  longest  fibres  should 
be  mixed  with  cotton,  spinning  wool,  or  hat  felt  while  the  shortest  should 
be  used  as  a  water -absorbent.  "  Gelso-lino  "  alone  or  mixed  with  wool 
or  cotton  dyes  peirfectly.  Two-shade  effects  can  be  obtained  in  the  mixed 
tissues  by  means  of  the  acid-dyes  used  for  wool.  The  short  fibre  can  be. 
used  in  paper-making  to  strengthen  paper  made  with  inferior  material. 
The  yield  of  bleached  fibre  is  from  lo  to  20  %  of  the  dry  bark,  i.e.,  2  to 
5  %  of  the  weight  of  branches  treated.    • 

The  author  points  out  that  there  are  from  100  to  150  million  mulberry 
trees  in  Ital5^  *  If  each  tree  gives  loppings  with  100  to  150  gm.  of  fibre, 
an  annual  production  of  15  million  kg.  of  "  gelso-lino  "  would  be  possible. 
The  system  of  growing  mulberry  trees  high,  common  in  Italy,  is  not  the 
best  for  fibre  production.  To  obtain  the  long,  uniform  branches  best 
suited  for  the  industry,  the  mulberry  should  be  grown  with  a  low  trunk 
as  in  the  method  usual  in  Japan  but  rare  in  Italy. 

1041  -  The  Manufacture  of  Paper  Pulp  from  Dead  Leaves.  —  Bramson,  K.,in  Comptes 

rendus  des  Seances  ieV Academie  des  Sciences,  Vol.  CI, VI,    No.  21,  pp.    853-854.     Paris, 
May  27,  1918. 

Each  year  in  France  there  are  from  35  to  40  million  metric  tons  of 
dead  leaves.  To  meet  the  country's  paper  requirement  only  4  million 
tons  would  be  necessary,  which  would^  moreover,  yield  2  million  tons  of 
useful  by-products.  It  is  easy  to  collect  the  leaves,  and  as  they  may  be 
utilised  throughout  the  year  it  is  not  necessary  to  store  them.  They  could 
be  transported  in  compressed  form,  but  it  would  be  better  to  instal  works 
on  the  outskirts  of  the  large  forests  where  the  raw  material  could  be  col- 
lected as  required. 

The  process  for  making  paper  pulp  from  leaves  is  simple,  rapid,  and 
inexpensive.  The  leaves  are  crushed  and  then  divided  into  two  parts  — 
the  veins  and  powder  (the  blade  falls  into  powder  after  crushing).  The 
veins  form  the  raw  material  for  the  pulp  ;  they  are  steeped  in  lye  for  a 
short  time,  then  washed  and  bleached,  and  the  pulp  is  made. 

The  powder  may  be  used  as  a  fuel.  It  njay  be  compressed  into  bricks 
with  or  without  coal  dust.  Dry  distillation  is,  hdwever,  preferable.  By 
this  method  is  obtained  a  relatively  pure  (porous)  fuel,  rich  in  calories 
(6  500  to  7  000),  and  easily  agglomerated.  At  the  same  time  are  obtained 
a  tar  (which  has  all  the  properties  of  Norwegian  tar),  acetone,  and  pj'ro- 
ligneous  acid.  The  powder  may  also  be  used  as  a  food  for  cattle  for,  as  the 
fibrous  parts  of  the  leaf  have  been  removed,  the  assimilable,  nutritive  parts 
remain.  The  food  value  of  this  powder'  is  almost  equal  to  that  of  haj'. 
Mixed  with  compressed  molasses  it  given  a  cake  as  good  as  that  of  hay. 

The  yield  of  i  000  lb.  of  leaves  is  :  —  i)  250  lb.  of  paper  pulp  ; 
2)  200  lb.  of  pure  fuel  (or  500  lb.  of  food  powder)  ;  3)  30  lb.  of  tar,  i  lb. 
of  pyroligneous  acid,  0.6  lb.  of  acetone.  « 
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1042  -  The  Cotton  Mill  Industry  of  the  World.  —  The  Indian  Textile  journal,  Vol.  XXVII, 
No.  319,  p.  221.     Bombay,  April,  1917. 

'The  consumption  of  cotton  in  the  various  countries  of  the  world  and 
the  member  of  spindles  in  active  use  during  the  years  1901  and  1916  are 
given  in  the  following  table  :  — 

Cotton  consumption  Cotton  spindles 

Bales  of  500  pounds  gross  -^        •  ""  iqi6~~" 

Season  of  1 915-1916  ^  ^ 

United  Kingdom 4120000  46400000     '     56400000 

United  States 7325000  20800000  33000000 

Germany. '  800000  8140000  11  750000 

Russia .    .  *  2  070  000  7  gon  000  9  100  000 

France 1025000  5700000  7300000 

India 2040000  5000000  6850000 

Italy    ....'. 900  000  2  000  000  5  000  000 

Austria- Hungary 390000  3500000  4950000 

Spain 400  000  I  800  000  3  200  000 

Japan 1670000  1250000  2900000 

Brazil 325000          '  400000  i  500000 

Switzerland 90  000  i  300  000  i  500  000 

China 2525000  200000  1250000 

Belgium 20  000  920  000  i  100  000 

Canada 225000  600000  975000 

Scandinavia 169000  400000  850000 

Mexico '.    .    .    .  85000  300000  550000 

Holland 100  000  335000  545000 

Portugal 60  000  230  000  480  000 

Other  countries *       161 000  220000  585000 

Total 24500000  107395000         149785000 

1043 -The Carbonisation  and  Distillation  of  Peat,  Wood-shavings,  Household  Waste 
and  Other  Light  Organic  Products.  —  galaine,  c.  and  houlbeet,  c.,in  Comptes  ren- 

dus  des  Seances  deVAcademie  des  Sciences,  Vol.  C1,VI,  No.  21,  pp.  854-856.  Paris,  May  27, 
1918. 

Even  when  after  the  war  coal-mining  again  becomes  normal  in  all  coun- 
tries, the  peat  industry  will  have  a  great  future  before  it  because  this  pro- 
duct is  less  important  as  fuel  than  for  the  distillation  of  the  peat  itself  or 
of  the  "  tourton  "  (i)  as  a  substitute  for  wood  in  the  manufacture  of  acetic 
acid,  methyl  alcohol,  ammpnia  and  tar,  which  forms  the  basis  of  so  many 
colouring   matters. 

With  very  dense  matter,  such  as  coal,  small,  rectangular,  eUiptical, 
relatively  narrow  retorts  can  be  used,  but  for  peat,  or  light  products,  it  is 

( I )  '  Mi.-.  Kokenbergof  London  hasshown  that  peat  heated  under  pressure  at  a  temperature 
above  i5ci°C.  loses  its  gelatinous  consistencj'  and  can  be  easily  dried  by  compression.  For 
purely  technical  reasons  it  has  not  Tiitherto  been  possible  to  apply  Eckenberg's  method  in- 
dustrially. Nevertheless  the  product  obtained  therefrom  has  very  interesting  properties; 
it  is  no  longer  peat,  but  a  new  substance  to  which  we  give  the  narae"  tow bon" .  (Galaine- 
Lenormand  and  Houlbert,  Sur  rexplcitation  economique  des  tourbes  de  Chateaimeuf-EU  - 
Ranee  (llle-et-Vilaine),  in  Comptes  rendus  des  Seances  de  I' Acadimie  des  Sciences,  Vol.  CLXV, 
No.  10,  p.  337.  Paris,  Sept.  3,  Wi7)-  [l^d.) 
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necessary  to  use  a  large  retort  which  will  allow  a  more  easy  transmission 
of  the  heat  from  the  periphery  towards  the  centre.  From  their  experi- 
ments the  authors  concluded  that  ths  best  results  were  obtained  with  a 
•  revolving  retort.  They  describe  their  apparatus  which  is  constructed  on 
the  principle  of  roasters  for  organic  matter  (coffee,  cacao,  chicory,  etc.), 
and  is  fitted  with  a  recipient  for  collecting  the  distillation  gases.  The  ap- 
jjaratus  has  three  characteristic  peculiarities : —  i)  revolving  retorts  which 
successively  bring  the  substances  to  be  carbonii^ed  into  contact  with  the 
heated  wall ;  2)  perfectly  continuous  working  ;  3)  easy  erftptying  and  charge- 
ing  with  fractional  separation  of  the  distillation  products. 

The  apparatus  may  also  be  used  for  the  carbonisation  and  distillation 
of  wood,  lignite,  saw-mill  waste,  household  "waste,  and  all  more  or  less  com- 
pletely dry  organic  residues. 

1044  -  The  Four  Essential  Factors  in  the  Production  of  Milk  of  Low  Bacterial  Content. 

—  Ayers,  S.  H.,  Cook,  l,.  B.  and  Clemmer,  P.  W.  (Dairy  Division  of  the  U.  S.  Depart- 
ment of  Agi^iculture),  in  the  U.  S.  Department  of  Af^riculture,  Bulletin  No.  642,  pp.  61  + 
28  Tables  +  23.  Figures  +  6  Plates  +  Bibliography  of  47  Publications.  Washington, 
April,  1918.  ■  ^ 

This  paper  is  a  new  contribution  to  the  hygienic  factors  influencing 
the  bacterial  content  of  milk.  The  authors  wished  to  confirm  once  more 
the  necessity  of  observing  the  well-known  sanitary  rules  (i)  by  supporting 
them  by  indisputable  scientific  data.  They  made  several  bacterial  counts 
of  milk  taken  under  the  following  conditions  :  —  i)  sterilised  utensils  ; 
2)  clean  cows  with  clean  udders  and  teats  ;  3)  small-top  pail. 

The  following  data  taken  from  the  numerous  tables  given  in  the  bulletin 
show  the  degree  to  which  the  cleanliness  of  milk  is  to  be  attributed  to  the 
observation  of  these  principles. 

i)  SterIvISED  UTENSII.S.  —  This  is  the  factor  with  the  greatest  in- 
fluence on  the  bacterial  content  of  milk.  Counts  made  from  60  samples 
of  milk  showed  an  average  of  6  306  bacteria  per  cc.  when  the  utensils  were 
sterilised  and  73  308  when  they  were  not  sterilised  ;  the  difference  (67  002 
bacteria)  can,  thus,  only  be  attributed  to  the  sterilisation  of  the  utensils. 

2)  Washing  the  udder  and  teats.  —  When  the  animals  and  barri 
were  kept  clean  the  bacterial  counts  per  cc.  of  65  milk  samples  gave  the 
following  figures  : —  i)  udder  and  teats  washed,  minimum  620  bacteria,  max- 
imum 5  400,  average  2  154  ;  2)  uddey  and  teats  unwashed,  minimum  1 050, 
maximum  20  400,  average  4  524. 

3)  SmalIv-top  PAIL.  —  The  small  top  pail  is  of  the  ordinary  type 
with  a  fixed  top  leaving  only  a  small  semi-circular  opening  near  the  edge. 
Throughout  the  experiment  milk  taken  in  this  pail  always  had  a  much  lower 
bacterial  cohtent  than  that  taken  in  an  ordinary  open  milking -pail  whatever 
the  other  conditions  were.  The  maximum  number  of  bacteria  per  cc,  in 
the  first  case  was  750  000,  in  the  second,  i  200  ooo. 

In  order  the  better  to  control  their  results  the  authors  combined  the 
various  factors  in  different  ways.  Data  on  the  contamination  of  milk  by 
faeces  are  also  given. 

(i)  See  R.,  May,  1917,  Nos.  4S3  and  485.  —  R.  January,  1918,  No.  71.  [Ed.) 
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Finally,  the  effect  of  temperature  on  the  bacterial  content  of  milk  was 
observed.  Counts  were  niade  of  fresh  milk  kept  at  4.40,  loo,  and  15.5°  C. 
and  21.1°  C.  for  24  hours  and  4  days.  At  the  end  of  96  hours  the  figures 
for  the  bacterial  growth  in  all  the  samples  tended  to  resemble  each  other.- 
The  optimum  temperature  is   10°  C.   or  less. 

The  authors  believe  the  three  factors  considered  and  the  keeping  of 
the  milk  at  a  temperature  near  10°  C  to  be  the  most  essential  conditions  for 
the  production  of  fresll  milk  with  a  low  bacterial  content,  and  that  too 
much  attention  has  often  been  grv^en  to  other,  less  important  factors.  More- 
over, these  Conditions  may  easily  be  observed,  even  in  medium-sized 
dairies. 

1045  -  The  Enzymes  of  Milk  and  Butter.  —  Thatcher,  R.  W.  (Minnesota  Agricultural 
Experiment  Station)  and   Dahlberg,  A.  C.   (Wisconsin   Agricultural  Exi^eriment  Sta- 
tion), in  the  Journal  of  Agricultural  Rcserach,  Vol.  XI,  No  9,  pp.  437-450  -\-  Bibliogrtiphy 
of    27   Publications.    Washington,   November,    191 7. 
The  deterioration  of  butter  during  storage    if  often    attributed  to 
the  enzymes  in  the  buttermilk  which  it  contains.    Most  investigations  into 
the  matter  give  little  information  as"  they  chiefly  deal  with  the  chemical 
changes  in  the  butter  itself  during  storage  and  not  its  enzyme  content. 
The  following  types  of  enzymes  have  been  reported  to  be  normally  present 
in  cow's  milk :  —  an  amylase,  a  lipase,  proteases,  a  peroxidase,  salolase, 
catalase,  reductase,  a  lactose-fermenting  enzyme.     These  results    are  not 
always  in  agreement. 

During  the  summer  of  1915,  Dahi^berg  prepared  several  lots  of  but- 
ter under  carefully  controlled  conditions  of  manufacture  and  placed  them 
in  storage,  in  order  to  study  the  effect  of  varying  methods  of  manufacture. 
He  also  studied  the  bacterial  development  in  these  butters  (i).  Thus 
excellent  material  Was  ready  for  a  study  of  the  enzyme  content  of  the  but- 
ter after  storage,  and  such  a  study  was  undertaken  by  the  authors,  the 
results   being,  given   below. 

RESUI,TS.  • —  Proteolysis  in  skim  milk  was  completly  inhibited  by 
I  %  of  chloreform  and  by  15  %  of  sodium  chloride.  Galactase  (the 
normal  proteolytic  enzyme  of  milk,  which  aids  in  the  slow  decomposition 
of  milk  proteins  into  peptones,  amino  acids  and  ammonia)  cannot  act 
in  normal  butter  because  of  the  high  salt  content. 

In  the  separation  of  milk  the  factors  which  increased  the  percentage 
of  casein  in  the  total  nitrogen  also  increased  the  galactase   content.     The 
ripening  of  cream  did  not  increase  the   rate  of  proteolysis.     No  oxidase 
was  found  in  milk  or  butter.     Only  one  sample  of  butter  out  of  8  gave 
any  evidence  of  lipase  at  the  end  of  4  days  at  40^  C.     The  enzyme  content  \ 
of  butter  is  very  small,  because  of  the  high  dilution  in  fat.    *Expressed  onj 
the  basis  of  total  nitrogen  the  butter  examined  contained  as  much  galac- 
tase as  fresh  whole  milk,  twice  as  much  catalase,  but-only  one  hundred  and  j 
sixtieth  as  much  peroxidase.   The  cold  storage  of  butter  weakens  the  per- 

(i)  See  Washburn,  R.  M.  and  Dahlberg,  A.  C,  The  Influence  of  _Salt  on  the  Changts^P" 
taking  place  in  Storage  Butter,  Journal  of  Dairy  Science,   Vol.  II,' No.  2,  pp.  114-126,  1917"  1ft 

(^^/.). 
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oxidases,  but  has  little  effect  on  the  catalase  and  galactase.  Enzymes 
are  present  in  butter  in  such  small  amounts  and  undfer  such  unfavourable 
conditions  for  enzyme  activity  during  cold  storage  that  they  need  not 
be  considered  as  a  ;factor  in  the  deterioration  of  butter   during  storage. 

1046  -The  Deterioration  of  Condensed  Milk;  Estimation  of  its  Acidity. —  dugardin, 

M. ,in  Annnles  de  Ckiniie  Analytiiiue,  Vol.  XXIIl,  No.  4,  pp.  83-84  -\-  i  Table.  Paris, 
April,  1918. 

The  present  large  demand  for  condensed  milk  has  resulted  in  its  being 
manufactured  with  increasing  rapidity.  If,  however,  sterilisation  is  im- 
perfect the  milk  easily  undergoes  a  fermentation  which  makes  it  unfit  for 
consumptioji.  To  determine  this  deterioration  it  is  sufficient  to  estimate 
the   acidity. 

The  author  estimated  the  acidity  in  several  samples  of  condensed  milk 
I  of  different  brands.  The  method  used  was  as  follows  :  —  10  gm.  of  the 
sample  are  diluted  in  25  cc.  of  tepid,  distilled  water  (from  which  the  COghas 
been  previously  removed  by  boiling)  ;  titration  with  a  decinormal  solution 
of  caustic  soda,  using  phenolphthalein  as  an  indicator  ;  the  acidity  is 
expressed  as  lactic  acid  per  100  gm.  of  matter.  The  results  showed  that 
the  normal  acidity  for  sweetened  unskimmed  milks  and  for  sweetened 
skimmed  milks  does  not  exceed  0.5  gm.  An  acidity  between  0.5  and  0.75 
gm.  shows  a  deteriorated  milk.  Mlk  with  an  acidity  above  0.75  gm,  is 
unfit  for  consumption.  In  this  last  case  the  boxes  bulge  out  very  much, 
and  the  contents  are  violently  expelled  when  they  are  opened.  Unsweet- 
sned  milks  become  clotted  and  are  difficult  to  dissolve  in  water.  Sweet- 
ened milks  are  solid  and  give  off  a  disagreeable  smell. 

047  -  Bacterial  Precipitins  and  the  Detection  of  5ac^.  boiulinus  in  Preserved  Foods 

by  the  Thermo-Precipitation  Method.—  Bornand,  M.  (University  of  I^ausanne  and  the 
Cantonal  I<aboratory  of  the  Sanitary  Service),  in  Travaux  de  chimie  alimentaire  el  d' hygiene 
publics  par  le  Service  suissede  I'hygiene  publique,  Vol.  IX,  Ft.  2  and  3,  pp.  87-98.  Berne, 
1918. 

The  author  reviews  the  work  on  precipitins,  first  observed  in  1897  by 

epRAUs,  who  found  that  a  typhus  or  cholera  anti-serum  in  the  presence  of 

he  filtrate  of  a  homologous  culture  causes  a  precipitate.     As  the  precipi- 

ation  reaction  was  nearly  always  specific,  work  on  the  precipitins  has  given 

ise  to  their  being  put  to  various  uses  :  —  i)  particularly  in  the  analysis 

pf  foodstuffs  anti-serums  have  been  prepared  for  identifying  eggs  and  milk 

n  products  said  to  contain  them  ;  2)  in  the  control  of  meats  and  the  deter- 

nination  of  their  nature,  e.  g.,  ClarkK  {Bull.  Pasteur,  p.  731,  1914)  was 

ble  to  prove  that  meat  sold  in  an  hotel  as  bear's  meat  was  in  reality  meat 

I  a  deer,  the  hunting  of  which  was  prohibited ;  3)  in  medical  diagnosis :  — 

)arasitical  diseases  (echinococcosis,  lyeishmaniosis,  dourine,  eto.)  ;  bacterial 

liseases  (glanders,  cerebro -spinal  meningitis,  human  and  bovine  tubercu- 

osis,  etc.). 

Ascow  METHOD.  —  Ascoi.*[  and  Vai^Enti  discovered  that  bacterial  pre- 
jipitogens  are  very  resistant  to  heat  and  adapted  this  knowledge  to  a  new 
nethod  for  the  diagnosis  of  bacterial  infections  called  by  them  the  thermo- 
wecipitin  method  ;  e.  g.,  in  the  diagnosis  of  anthrax  a  few  grams  of  the  ma- 
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terial  believed  to  be  infected  are  placed  with  the  physiological  solution  in  a 
test  tube  which  is  left  from  3  to  5  minutes  in  a  boiling  water  bath.  After 
cooling  and  filtering  the  clear  liquid  is  placed  in  contact  with  the  precipi- 
tating serum,  and  if'  the  iuaterial  examined  is  infected,  a  white  ring  is 
formed  at  the  point  of  contact  of  the  two  liquids.  Putref act'ion,  which  im- 
pedes the  search  for  the  bacterium  in  direct  examination,  has  no  action  in 
this  case ;  thus  the  precipitation  reaction  was  still  positive  for  an  infected 
cow,  the  dead  bodj^  of  which  had  been  buried  at  a  depth  of  about  6  14  ^^et 
for  45  days  and  had  been  sprayed  with  parafl&n,  and  also  for  organs  kept 
in  alcohol  for  4  months. 

Control  ■  experiments  showed  the  reaction  to  be  specific.  The  AscoLi 
method  the  value  of  which  is  recognised,  has  been  used  for  the  diagnosis 
of  swine  plague,  tuberculosis,  Malta  fever,  paratyphous  infections,  etc. 

Detection  of  B.  botidinus  in  preserved  foods.  —  The  author  wished 
to  determine  if  the  immunisation  of  a  rabbit  with  extracts  of  Bad. 
botulinus  would  make  it .  possible  to  obtain  a  precipitating  anti-serum 
for  this  organism,  and  if  it  could  be  detected  in  preserved  food  by 
thermoprecipitation.  He  immunised  a  rabbit  by  sub-cutaneous  inocula- 
tions in  both  thighs  made  at  intervals  of  3  or  4  days  with  extracts  of  a  cul- 
ture of  the  bacterium.  Eight  days  after  the  last  injection  the  animal  was 
bled,  part  of  the  serum  filtered  and  the  other  preserved  with  toluene.  A 
precipitating  anti-serum  specific  for  this  bacterium  at  ordinary  temperature 
was  thus  obtained.- 

Taking  advantage  of  the  thermo-stability  of  the  precipitogen  the  auth 
or  attempted  to  identify  the  presence  of  the  organism  in  question- in  arti 
ficially  infected  preserved  foods :  —  3  boxes  of  braised  beef,  i  box  of  herrin 
and  I  box  of  peas.  At  the  end  of  5  months  the  lids  of  all  the  boxes  except 
that  of  peas  bulged  considerably.  When  opened  gases  with  a  butyric 
smell  were  given  off.  A  microscopical  examination  and  cultures  made  from 
the  contents  of  the  boxes  showed  the  presence  of  Bad.  botulinus.  Five 
grams  of  the  contents  were  then  treated  in  physiological  solution  by  the 
AscoLi  method.  (The  filtered  anti-serum  has  a  weaker  precipitating  action 
than  that  kept  in  toluene).  The  results  of  the  reactions  thus  produced  at 
room  temperature  may  be  summarised  as  follows: — anti-serum -f extract 
of  Bad.  botulinus  culture  gave  a  precipitate  after  30  minutes  ;  anti-serum  -f 
extract  of  normal  preserved  braised  beef,  no  precipitation;  anti-serum  -|- 
extract  of  infected  preserved  braised  beef  and  infected  preserved  herrings, 
precipitation  after  60  minutes ;  anti-serum  +  extract  of  preserved  peas,  no 
precipitation. 

It  is  seen  that  the  reaction  is  negative  with  preserved  vegetables  (peas) . 

CoNCivUsiONS.  —  i)  B3'  injecting  rabbits  subcutaneously  with  extracts 
of  a  culture  of  Bad.  botulinus,  a  precipitating  anti-serum  of  this  bacterium 
may  be  obtained. 

2)  The  presence  of  Bad.  bottilimis  maj^  be  detected  in  preserved  meat 
by  the  Ascoi,i  method  as  a  result  of  the  thermo-stabilitj^  of  the  precipitp- 
gen  of  this  bacterium. 
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DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 

1048  -  Researches  on  Apple-Spot  Diseases. —  brooks,  c.  and  fisher,  d.f.  (Bureau  of  general 

Plant  Industry,  U.  S.    Department    of   Agriculture),  in    The  Journal   of  Agricultural 

Research,  Vol.  XII,  No.  3,  pp.  109-137  -\-  10  Figs,   -f  4  Plates  +  Bibliography  of  ^ 

Publications.  Washington,  January  21,  191 8. 

The  present  paper  deals  with  the  effects  of  soil-water  supply   upon 

bitter-pit,    Jonathan-spot  and   certain  other  non-parasitic  spot  diseases 

of  the  apple  {Malus  sylvestris).  It  also  includes  notes  upon  the  relatfon 

of  the  time  of  pickipg  to  the  development  of  apple-spots  in  storage.      The 

authors'  summary  of  the  results  is  given  below. 

i)  Bitter-pit  and  Jonathan-spot  are  to  be  distinguished  from  rosy- 
aphis  stigmonose,  drouthspot,  cork,  bhster.    Bitter-pit  usually  appears  first 
as  spots  of  dead,  .brown  tissue  in  the  sub-epidermal  portion  of  the  apple. 
These  spcts  are  associated  with  the  terminal  branches  of  the  vascular 
bundles  and  in  later  stages  of  the  disease  the  browning  often  follows  the 
vasculars  deep  into  the  flesh  of  the  apple.     Rosy-aphis  stigmonose  is 
characterised  by  similar  brown  spots  in  the  sub-epidermal  region  but  the 
affected  tissue  is  firmer  than  in  the  case  of  bitter-pit  and  there  is  no  asso- 
ciation with  the  vascular  bundles.     The  early  stages  of  Jonathan-spot 
are  confined  to  the  colour-bearing  cells  of  the  skin  of  the  apple.     Drouth- 
Ispot  is  characterised  by  the  checking  of  the  growth  at  certain  points  on 
jthe  apple  without  the  production  of  any  large  quantity  of  corky  tissue  ; 
;fairly  large  areas  of  dead  brown  tissue  usually  occur  near  the  surface  of    • 
|the  apple,  but   sometimes  are  to  be  found  deeper  in  the  flesh  ;   the  spots 
are  usuallj'-  located  in  the  blossom  half  of  the  fruit,  which  appears  to  be 
more  susceptible  after  it  is  some  one-third  grown.      Cork  differs  from  the 
drouthspot  in  the  presence  of  comparatively  large  spots  of  brown  corky 
tissue,   and  in  the  fact  that  these  are  usually  rather  deeply  seated  in  the 
flesh  of  the  apple.     Blister  is  a  superficial  lesion   associated  with  cork 
and  characterised  by  its  blister-like  appearance. 

2)  Drouthspot  was  produced  by  sudden  and  extreme  drouth.  It 
occurred  on  trees  that  were  favourably  located  as  well  as  on  those  that 
were  growing  under  rather  unfavourable  soil  conditions.  Cork  is  ap- 
parenlly  also  a  drouth  effect,  but  it  differs  from  drouthspot  in  th-  fact 
that  its  occurrence  is  usually  associated  with  certain  peculiar  soil  types. 

3)  Experiments  have  shown  that  there  is  a  close  relationship  between 
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the  soil-water  supply  of  the 'orchard  and  the  development  of  bitter-pit 
in  storage.     Heavy  irrigation  greatly  increased  the  disease,   but  not  so 
much  as  medium  irrigation  followed  by  heavy  irrigation.     Light  irrigation  , 
greatly  reduced  it,  but  heavy  irrigation  followed  by  light  resulted  in  the  ' 
lowest  percentage  of  the  disease.     Sudden  changes  in  the  amount  of  soil- 
water  apparently  did  not  increase  the  disease. 

4)  Heavy  irrigation  may   have   been   slightly   favourable  to   the  j| 
development  of   Jonathan-spot,    but    the  contrasts  were    too  slight    to 
justify  definite  conclusions. 

5)  I^arge  apples  showed  greater  susceptibility  to  bitter-pit  than 
small  ones,  but  with  Jonathan  apples  heavy  irrigation  increased  the  disease 
on  the  medium-sized  fruirt:  as  well  as  on  the  large,  and  with  Grimes  the 
percentage  of  increase  from  heavy  irrigation  was  even  greater  on  small 
apples  than  on  large  ones.  Apparently,  large  apples  are  not  susceptible 
to  bitter-pit  merely  because  they  are  large,  but  rather  because  of  certain 
conditions  under  which  they  become  large. 

6)  In  1915  there  was  more  Jonathan-spot  on  the  large  apples  thanjis 
on  the  small  ones,  but  in  1916  there  seemed  to  be  no  correlation  between 
si^e  of  fruit  and  severity  of  disease. 

7)  During  the  first  weeks  of  cellar  storage  more  Jonathan-spot 
developed  on  apples  that  were  picked   early  than   on  apples   that   were 
picked  late,  but  with  longer  periods  of  storage  these  contrasts  seemed  to 
largely  disappear.     The  results  indicate,  however,  a  greater  susceptibility" 
in  the  early^icked  fruit. 

8)'  Bitter-pit  was  worse  on  the  Jonathan  apples  that  were  picked r 
early  than  on  those  that  were  picked  late. 

1049  -  The  Injurious  Action  of  Magnesium  Carbonate  on  Plants.  —  See  No.  9G9  of 

this  Review. 


DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

GENERAL  1050  -  The  Morphology  and  Biology  of  Blepharospora  cambivora,  an  Agei 

of  the  "  Ink  Disease"  of  the  Chestnut  (i).  —  Petri,  i,.,  in  the  Annan  del  r.  isiui* 

superiore  fo/estale  nazionale.  Vol.  Ill,  pp.  3-34  of  the  Reprint  -}-  8  Figs  -f-  i   Plal 
Florence,  191 8. 

The  mycelium  that  kills  the  cambium  and  which  constitutes  the  spi 
cific  agent  [Blepharospora  cambivora  Petri)  of  the  disease  should  be  class 
with  the  order    Saprolegniineae  of  Schroter.     It    is  characterised  by 
abundant  development  of    multicellular  hyphae  on  dead  organic  matt 
as  well  as  by  the  formation  of  lemonshaped,  isolated,  terminal  sporangi 
that    produce    zoospores    or    non-motile    spores.       The    formation    0; 
-spheroidal    oospores    with    smooth   walls   takes   place   in   the   termina 
oogonia  fertilised  by  the  filamentous  antheridia.  j 

The  spores  germinate  in  the  water  of  the  soil  humus  of  the  chestnul 


a 


(I)  See  R.,  March,  1918,  No.  361  [Ed.) 
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wood  or  in  that  of  streams  into  which  the  mycelium  may  be  washed. 
In  artificial  culture  the  spores  were  germinated  in  drinking  water  or  in 
very  dilute  solutions  of  nutritive  mineral  salts.  Up  to  the  present  the 
formation  of  oospores  has  only  been  observed  in  the  infected  tissues  of 
young,  germinating  plants.  The  presence  of  soluble  carbohydrates  and 
nitrogenous  compounds  hinders  the  formation  of  sporangia,  while  it  fa- 
vours the  purely  vegetative  growth  of  the  mycelium.  The  presence  of 
calcium  oxide  not  only  inhibits  the  formation  of  spores,  but  also  hinders 
the  growth  of  the   mycelium. 

The  dissemination  of  the  parasite  in  the  same  chestnut  wood  or  over 
a  relatively  limited  area  is  chiefly  due  to  rain  water  running  over  the  ground 
and  into  the  brooks. 

The  mycelium  and  the  motile  and  non-motile  spores  cannot  resist 
drying. 

Dissemination  by  the  wind  only  takes  place  in  the  case  of  the  oo- 
spores. Chestnut  woods  should,  therefore,  be  very  closely  watched,  as  it 
is  chiefly  from,  them  that  the  durable  germs  of  the  parasite  spread  in  large 
mmbers  and  to  a  great  distance.  Infection  does  not  take  place  through 
|the  direct  attack  of  the  germination  tube  of  the  spore,  but  always  after 
the  mycelium  produced  by  a  spore  has  developed  saprophyticdfly  in 
contact  with  the  receptive  organ. 

Artificial  infection  tests  have  shown  that  the  parasite  may  attack 
Terminating  young  plants  as  well  as  subjects  of  all  ages,  but  only  in  the 
subterranean  organs  or  in  the  basal  portion  of  the  stem.  The  great  ease 
i^ith  which. the  disease  was  reproduced  artificially  shows  that  the  effect 
)f  eventual  conditions  favouring  receptivity  can  rightly  be  considered  as 
legligible  in  the  etiological  study  of  the  disease. 

A  damp  and  mild  winter  and  spring  constitute  the  principal  conditions 
I'avouring  the  apparance  of  the  disease,  given  that  they  are  essential 
|:actors  for  the  development  of  the  parasite. 

The  parasitic  action  of  Bleph.  ca'mhivora  can  be  considered  as  specific, 
Ills  the  fungus  has  been  found  to  be  unable  to  attack  other  Cupuliferae. 

051  -  The  Resistaace  of  Manitoba  Wheat  to  Fungous  Diseases  (i).  —  schrtbaux,         resistant 

in  the  Comptes  rendus  des  seances  del'Academie  d' Agriculture  de  France,  VoL   IV,  No.  17,  plants 

pp.    530-532.     Paris,  1918. 

In  the  spring  of  1917,  "  Manitoba  "  and  "  Aurore  "  wheats  were  sown 
it  the  Grignon  School  of  Agriculture  by  the  side  of  "  Japhet  ",  "  Bon 
i^ermier  "  and  "  Saumur  de  printemps  "  foi^the  purpose  of  studying 
heir  comparative  resistance  to  fungous  diseases. 

The  results  are  interest' ng,  showing  the  superiority  as  regards  their 
esistance  to  smut  of  the  alternative  wheats  (Japhet  and  Bon  Fermier) 
iver  the  spring  wheats  (Saumur  de  printemps  and  Aurore)  which,  before 
klanitoba  was  introduced,  were  usually  grown  at  the  School.  Thus,  for 
;  smutted  ears  of  Bon  Fermier  and  16  of  Japhet,  sown  on  March  16,  1917, 
here  were  no  less  than  74  for  Saumur  de  printemps.  . 


(i)  See  R.,  January  1918,  No  34.  (Ed.) 
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I^or  the  same  wheat  the  number  of  smutted  ears  increases  as  the  sow- 
ing date    gets  later.     Thus  Saumur  de  printemps,    sown  on  March    i6,l 
gave  74  smutted  ears  and  when  sown  in  the  same  soil  a  month   later,  on] 
April   14  gave  157  or    more    than    double. 

Manitoba  is  remarkably  resistant  to  smut  and  to  fungous  diseasesi 
in  general.  In  the  experiments  in  question,  not  a  single  smutted  ear  was] 
seen  either  in  the  plots  sown  early  (March  16)  or  in  those  sown  late| 
(April  26). 

The  author  concludes  that  Manitoba  wheat  will  probably  be  of  great j 
value  to  plant  breeders  for  the  creation  of  new  wheats  resistant  to  fungous^ 
disases. 

1052  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —See  No.  1030  of  this 

Review. 

1053  -  Cereal  Mildew  (Sc/erospora  macrospora)  observed  on  Maize,  in  Piedi 

mont  (i),  Italy.  —  GABO'no,'L,.,m  11  Coltivatore,  Year  lyXIV,  No.  16,  pp.  331-333 + 
3  Figs.  Casale  Monferrato,  1918. 

In  T917,  in  a  plot  containing  about  300  plants  of  maize,  the  author 
found  about  60  plants  attacked  by  Sc'erospora  macrospjra  Sacc.  The 
diseased  plants  —  with  a  weakly  general  appearance  —  had  virescent 
male  flowers  and  no  ears. 

The  author  advises  that  infected  plants  should  be  burnt  to  prevent 
the  spread  of  the  disease,  and  a  watch  kept  for  freshly  diseased  plants. 

1054  -  Smuts  Injurious  to  Sorghum  in  the  Presidency  of  Bombay.  —  kulkarni,  g.  s. 

in  the  Agricultural  Research  Institute,  Pusa^  Bulletin  No.  78,  pp.  1-16  +  6  Plates.  Calctitta 
1918. 

The  word  "  Jowar  ",  as  used  in  the  Bombay  Presidency,  indicates 
all  the  cultivated  varieties  of  Andropogon  Sorgum  Brot.  (=  Sorghum 
uulgafe  Pers.),  which  takes  the  first  place  among  cultivated  crops  in  the 
Presidency.  Jowar  is  so  largely  grown  an  account  of  its  two-fold  use  as 
food  and  fodder. 

The  number  of  fungous  diseases  affecting  this  crop  is  large,  but  by 
far  the  most  important  of  th? m  from  the  economic  point  of  view  are  those 
that  cause  the  well-known  smut  disease.  In  the  Bombay  Presidency  4 
smuts  have  been  found  attacking  sorghum  ;  these  are  : — 

i)   Sphacelotheca  Sorghi  (I^ink)  Clinton,  occurring  throughout  the 
Presidency  ;    known   as    "  grain  smut  "  ; 

2)  Sph.  tfuenta  (Kij]jn)   Pot.,  in  the  Sholapur  district  ;  known  as 
"  loose  smut  "  ; 

3)  Tolyposporium  fiJifcrum  Busse,  in  Sind  ;  known  as  "  long  smut  ". 

4)  Sorosponum  Reilianum  (Kiilm)  Mc  Alpine,  sporadically,  through- 
out the  Presidency  ;  known  as  "  whole-head  smut  ". 

The  virulence  and  distribution  of  the  disease  seems  to  depend  largely 
upon  the  freedom  or  otherwise  from  contamination  of  seed  with  spores 
previous  to  sowing. .  In  general,  loc  ahties  with  high  rainfall  have  more  smut 

(i)  See  R.,  April  1917,  No.  381 ;  R.,  Sept.  1917,  No.  872  ;  R.,  Ap;cil  1918,  No.  477-  (^'^O 
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than  those  with  low  rainfall.  It  has  also  been  found  that  the  varietie 
of  sorghum  called  Kharif  (the  monson  crop,  sown  in  Jiine-Jnly  and  hars- 
vested  in  October-November)  are  more  attacked  than  those  called  Rabi 
(the  winter  crop,sown  in  vSeptember-October  and  harvested  in  February- 
March).  Hjwever,  loose  smut  {Sph.  cnicnta)  is  more  common  on  the 
Rabi   varietiesin  the   Sholapur   district. 

The  intensity  of  the  damage  caused  by  these  smuts  varies  from  year 
to  year  and  even  from  field  to  field  in  the  same  locality.  Thus  the  loss 
may  be  from  2  to  3  %  for  mild  attacks  up  to  40  or  50  %  for  severe  ones. 

The  deformation  of  the  inflorescence  resulting  from  the  attack  of  each 
of  the  smuts  is  described  as  well  as  the  characteristics  and  germination  of 
the  spores. 

The  author's  observations  confirm  those  of  previous  authors,  which 
have  shown  that  infection  in  the  grain  and  loose  smuts  takes  place  at  tlie 
seedling   stage   through  the   seed-borne   spores. 

As  regards  whole-head  smut  {Sor.  Rcilianuni),  the  plant  appears  to 
be  chiefly  infected  through  the  soil.  In  the  long  smut  {Tolyp.  filijerum) 
whose  Ufe-history  is  not,known,  it  still  remains  to  be  ascertained  whether 
infection  takes  place  through  the  flower  or  through  the  spores  in  the  soil 
from  the  previous  crop. 

The  bcot  preventive  measure  against  Sph.  Sor>;Jii  and  Sph.  crnenta 
is  to  treat  the  seed  with  copper  sulphate  solution,  thus  providing  an  easy, 
quick  and  cheap  method.  It  was  found  that  the  seed  canbe  dipped  into 
a  copper  sulphate  solution  for  10  minutes,  even  at  3  %  strength  without  in 
any  way  injuring  their  germinating  power,  and  that  even  a  Vo  %  solu- 
tion acting  for  to  minutes  is  successful  iii  preventing  the  appearance  of 
the  two  smuts  in  question.  • 

ISIo  preventive  measure  against  Tolyp.  filijerum  can  be  advised,  as 
its  complete  life-history  is  not  known. 

The  copper  sulphate  treatment  is  now  widely  advocated  by  the  Bom- 
bay Agricultural  Department  and  is  practised  by  the  cultivators.  In  order 
to  meet  the  demands  of  the  cultivators  for  copper  sulphate,  small  packets 
of  copper  sulphate,  worth  an  anna,  have  been  prepared  for  some  years. 
Kach  packet  contains  sufificient  material  for  treating  seed  for  4  acretj  and 
includes  instructions  for  use  printed  in  all  the  vernaculars  of  the  Pre- 
sidency. 

1055  -  Bacillus  Solanacearum  Injurious  to  Ricinus,  in  U.  S.  A.  (i).  —  Smith, 

E.  F.  and  Godfrey,  G.  H.,  in  Science,  New  Series,  Vol.  XI^VIII,  No.  1228,  pp.  42-43. 
lyancaster,  Pa.,  July  12,  191 8. 

To  the  already  considerable  hst  of  natural  host  plants  of  Bacterium 
Solanacearum  (brown-rot  of  Solanacese)  must  now  be  added  the  castor  oil 
plant  {Ricinus  communis) ,  which  has  been  seriously  attacked  by  the  fun- 
gus in  various  locahties  of  Georgia  and  Florida. 

The  Ricinus  plants  wilt  in  various  stages  of  growth,  and  often  at  an 


(i)  See  R.,  August,  1912,  No.  1238  and  R.,  July,  1917,  No.  680.  {Ed.) 
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early  one.  Dwarfing  is  usually  the  first  sign  of  the  disease  in  the  seedling 
plants. 

Ey  using  a  culture  of  the  bacterium  isolated  from  the  castor  oil  plant 
the  author  was  able  to  produce  the  disease  in  several  plants  known  to  be 
subject  to  B.  Solanacearum. 

lyand  on  which  any  of  the  common  Solanaceou?  plants  ha\.e  wilted 
should  not  be  planted  to  Ricinus,  unless  it  is  known  positively  that  the  wilt 
was  not  of  bacterial  origin. 


'ft'^ 


1056  -The  Danger  of  Burying  Felled  Coconut  Trees  Between  Rows  of  Rubber  Trees  in 

the  Federated  Malay  States.  —  South,  F.  W.,in  The  Agricultural  Bulletin  of  the  Feder- 
ated Malay  States,  Vol.  VI,  No.  6,  p.  269.  Kuala  lyiunpur,  igiS. 

Observations  recently  made  on  a  large  rubber  estate  have  shown 
that  the  practice  of  burying  felled  coconut  trees  between  rows  of  rubber 
trees,  is  very  dangerou  s.  The  coconut  trees,  instead  of  being  buried,  must 
be  split,  dried  and  burned. 

A  part  of  the  estate  in  question  had  originally  been  planted  with 
coconuts.  At  a  later  date  the  coconuts  were  inJterplanted  with  rubber. 
About  3  or  .4  years  ago,  the  coconut  trees  were  cut  out  and  their  trunks 
cut  into  lengths  and  buried  in  the  middle  of  the  spaces  between  the  rows  of 
rubber  trees.  In  1917  it  was  found  that  a  large  number  of  the  rubber  trees 
were  dying  or  sickly.  They  were  found  to  be  suffering  from  root  diseases, 
principally  brown  root  disease,  Hymonachaete  noxia,  and  wet  rot,  Poria 
hypolateritia,  either  together  or  separately.  In  nearly  every  case  it  was 
found  that  a  badly  diseased  and  decaying  root  of  each  of  the  attacked  trees 
ran  back  into  one  of  the  pits  in -which  the  coconuts  had  been  juried.  In 
some  instances  onl\  the  roots  connecting  with  the  pit  had  become  diseased, 
and  the  disease  had  not  reached  the  main  root  and  collar.  In  such 
cases  the  infected  roots  were  cut  off  and  burnt,  thus  saving  the  trees. 
In  other  cases,  however,  the  main  root  and  collar  were  badly  affected 
and  the  trees  had  to  be  taken  out  and  burnt. 

After  this  discovery  all  the  pits  were  opened,  and  the  decaying  trunks 
were  taken  out,  split  up,  dried  and  burnt.  At  the  same  time  rubber  roots 
in  the  pits  were  followed  up  and  when  diseased  were  removed  and  burnt. 
Indications  of  the  presence  of  Poria  hypolateritia  were  found  on  most  of 
the  decaying  coconut  trunks. 

Heaps  of  dug-out  coconut  wood  that  had  been  drying  for  a  few  weeks 
also  showed  numerous  fructifications  of  the  fungus  Fomes  lucidiis,  a  com- 
mon saprophyte  in  the  tropics  that  has  been  recorded  as  killing  trees, 
which  it  attacks  at  the  roots  and  collar. 

It  was  evident  that  two* of  these  fungi  that  were  rotting  the  coconut 
trunks  were  Hyni.  noxia  and  P.  hypolateritia  and  that  these  truxiks  were 
full  of  these  fungi  in  an  actively  growing  condition  just  about  the  time  that 
the  roots  of  the  rubber  trees  had  grown  long  enough  to  penetrate  well 
into  the  mass  A  decaying  material.  It  should  be  remembered  that  such 
decaying  material  contains  moisture  and  that  tree  roots  are  definitely 
attracted  by  moisture. 
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1057  -  Diseases  of  Sugar-Cane  in  Tropical  and  Subtropical  America,  especially  the 
West  Indies.  —  Johnston,  J.  R.  (iu  collaboration  with  Ashby,  S.  P.,  Bancroft,  C.  K., 
NowELL,  W. ,  and  Stevenson,  J.  A.), in  the  West  Indian  Bulletin,  Vol.  XVI,  No.  4,  pp.  273- 
308  -}-  7  Plates.  Bridgetown,  191 8. 

It  has  seemed  desirable  to  publish,  in  brief  form,  and  for  the  use  of 
both  investigators  and  planters,  descriptions  of  common  cane  diseases, 
and  their  causative  fungi  occurring  in  tropical  and  subtropical  America. 

The  bulk  of  the  data  given  in  the  paper  was  compiled  by  Mr.  Johns- 
ton when  working  on  the  subject  during  a  residence  of  four  years  in  Porto 
Rico,  several  years  in  Cuba  and  during  studies  in  Santo  Domingo  and  in  the 
Southern  United  States,  besides  various  visits  to  many  parts  of  tropical 
America. 

As  it  was  considered  specially  desirable  to  make  the  records  as  com- 
plete, the  cooperation  of  the  following  phytopathologists  in  the  American 
Tropics  Was  asked  : —  Ashby  (Jamaica),  Bancroft  (British  Guiana), 
:NiowEi.L  (West  Indies),  and  StevEnson   (Porto   Rico). 

The  description  of  the  diseases  is  followed  by  notes  on  their  prevention 
and  cure  (a  whole  chapter  is  devoted  to  the  control  of  fungous  diseases) 
and  a  long  bibliography  on  the  subject. 

The  following  diseases  are  specially  considered  :— 

i)  Bacterium  vascularum  (gumming  disease  of  sugar  cane) ; 

2)  Humid  gangrene  or  "  Polvillo  "  a  disease  probably -due  to  the 
above-mentioned  bacterium  ; 

3)  Trichosphaeria   Sacchari ; 

4)  Gnomonia  Iliau  (stem  rot  or  Jliau)  ; 

5)  SphaereUa  Sacchari  ; 

6)  Eriosphaeria  Sacchari  (red  leaf  '^pot)  ; 

7)  Leptosphacria  Sacchari ; 
S)  Thyridaria  tarda  ; 

9)  Nectria  I  aiirentiana  ; 
10)    Ustilago  Sacchari  (=mut)  ; 
it)  Hypochnits  Sacchavi,  (thread  blight)  ; 
.    12)  Odontta  saccharicola  ; 

13)  0.  Sacchari  ; 

14)  Marasmius  Sacchari  (root  disease)  ; 
•  15)  M.  stenophyllus  (root  disease)  ; 

16)  SchizopJiyllum  alntmm  ; 

17)  Laternea  columnata  ; 

18)  Cytospora  Sacchari  ; 

19)  Coniothyrium  melasporium  and  Darliica  melaspora  —  MdancG- 
mum  Sacchari  (rind  fungu.'i)  ; 

20)  Diplodia  caq^aoicola  ;    '      . 
2t)  Colletotvichum  falcafum  ; 

22)  Melanconium  saccharinum  ; 

23)  Cephalosporium  Sacchari  (wilt)  ; 

24)  Thielaviopsis  paradoxa  (pine-apple  disease)  ; 

25)  Cercospora  longipes  (brown  leaf -spot)  ; 
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C.  vaginae  (red  spot  of  leaf  sheath)  ; 

C.  Kopkei  (yellow  leaf -spot)  ; 

Helminthospormm  Sacchari  (eye  leaf-srot)  ; 

Sclerotium  Rolfsii  (red  rot  of  leaf-sheath)  ; 

Himantia  sieWjera  : 

Yellow  stripe  disease  ; 

Top  rot  ; 

Sereh  ; 

Mottling  disease  ; 

Wither-tip  ; 

Clorosis. 


1058  -  Cercosporasolanicola  and  Cercospora  sp..  Fungi  respectively  injurious 
to  Tobacco  and  Sesame  in  the  State  of  Pernambuco,  Brazil.  —  averna,  s.  r.,  in 

Secietaria  da  Agricultura,  Commercio  e  Obras  Publicas  do  Estado  de  Sao  Paulo,  Boletin 
de  Agricultura,  Series  XIX,  No.  i,  pp.  70-71.     Sao-Paulo,  1918.  | 

Tobacco  leaves  from  the  School  of  Agriculture  of  Soccorro  (Pernam- 
buco) were  found  to  be  attacked  by  Cercospora  solanicola  Atk.,  a  parasite 
already  recorded  in  the  State  of  Sao-Paulo,  in  1913  and  i9i4on  some  plants 
of  Nicotiana  Tabacum. 

The  disease  is  very  serious  as  the  numerous  spots  on  the  leaves  render 
them  almost  worthless  The  parasite  usually  attacks  plants  growing,  in 
damp,  shady  places.  The  various  species  and  varieties  of  tobacco  show 
varying  degrees  of  resistance  to  the  disease. 

As  anticr3^ptogamic  remedies,  though  efficacious,  would  sensibly  affect 
the  commercial  value  of  the  leaves,  the  author  advises  growers  to  limit 
themselves  to  the  following  measures  : — 

i)  the  choice  of  resistant  species  and  varieties ; 

2)  if  the  ground  is  too  damp,  it  should  be  drained  or  used  to  grow 
other  crops  ; 

3)  avoid  planting  too  close  so  as  to  allow  the  free  passage  of  air 
round  the  plants  ; 

4)  at  the  first  sign  of  infection,  all  diseased  leaves  should  be  cut  and 
burnt. 

On  the  leaves  of  "  gergelim  "  or  sesame  {Sesamum  indicum),  also- 
from  Soccorre,  were  found  spots,  which,  from  the  microscopical  examination 
were  attributed  to  a  Cercospora.  The  plants  should  be  carefully  watched 
and  it  is  advisable,  on  the  first  signs  of  the  disease,  to  uproot  and  burn  the 
infected  plants  at  once. 


MEANS 
'  PREVENTION 
ND  CONTROL 


INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 
1059  -  Aphelinus  bovelli  n.  %^.2kM  Metalapius  torquatus,    Hymenoptera 

Parasitic  on  OtherlnsectS.  —  RIalenotti,  E.  ,  in  "  Redia  "*  Pt.  i  and  2,  pp.  77-92  +  1 7 
Figs.     Florence,  1918. 

With  the  discovery  of  Aphelinus  hovelli  n.  sp.,   8  Chalcidids  are  now 
known  as  parasites  of  the  scale  insect  Chrysomphalus  dictyospermi  Morg{i). 


(i)  See  R.,  January,  1918,  No,  ij8;  R.,  July,  1918,  No.  628.  (Ed.) 
[1057-1059] 


INSECT   PESTS  —  MEANS  OF  CONTROI,  1 1 23 


The  author  examined  5  females  from  Bridgetown  (Barbadoes),  sent 
by  Prof.  J.  R.  BovEivi*,  to  whom  the  present  species  is  dedicated. 

A  description  is  also  given  of  another  chalcid,  Mctalaptus  torquatiis, 
Malen.,  which  had  already  been  mentioned  in  a  previous  note  (1917).  -The 
description  is  based  on:  —  10  specimens  hatched  out  on  orange  leaves  placed 
under  a  bell-jar  for  the  purpose  of  studying  the  parasites  of  Chrys.  didyos- 
permi  ;  3  females  and  i  male  in  material  from  Mandarano  (province  of 
Catania);  and' 2  females  in  material  from  Palermo.  The  author  thinks, 
however,  that  this  species  is  not  a  parasite  of  Chrysomphalus ,  as  certain 
Psocida^and  some  very  minute  lepidopterous  larvae  were  present  of 
which,  as  with  other  species  of  Mymaridae,  Metaloptus  torquatus  might 
prove  to   be  a  true  parasite. 

1060  -  Casca  tuzonica  n.  sp.,a  Hymenopteron  Endophagous  on  the  Scale- Insect 
Schizaspis  lobata,  in  the  Philippines.  —  malenotti,  1;., in" Kcdia",  Voi.  xiii, 

Pt.  I  and  2,  pp.  73-76  +  6  Figs.     Florence,  1918. 

A  description  of  the  chalcidid  Hy  Casca  luzonica  n.  sp.,  an  endopha- 
gous parasite  of  Schizaspis  lobata  Cockerell  and  Robinson,  based  on  2 
females  found  by  the  author  in  specimens  of  that  scale-insect  on  leaves 
of  Ficus  nota,  sent  to  the  Royal  Station  of  Agricultural  Entomology 
at  Florence  by  Prof.  C.  F.  BakER,  of  I^os  Bahos  (IvU9on  Isle,  Philippines). 
The  male  of  the  new  hymenopteron  is  as  yet  unknown. 

Although  the  hymenopteron  had  not  pierced  a  great  number  of 
scales,  yet  appreciable  damage  was  done. 

1061  -  The  Use  of  Bats  in  the  Control  of  Insects  especially  Tortricidae,  Injurious 

to  Pine  Woods  (i).  —  Jolyet,  a.  ,  in  the  Rcvtie  dcs  Eaux  et  Forits,  Year  XVI,  Vol.  lyVI, 

No.  6,  pp.  121-216.  .Paris,  June  i,  1918. 
On  account  of  the  damage  suffered  by  French  forests  on  account 
of  the  war,  the  author  considers  the  possibility  of  invasions  of  injurious 
insects.  Among  those  attacking  pine  woods,  he  fears  Evetria  [Rctinia) 
resinella,  E.  houliana  SchifE.  (pine-shoot  tortrix  moth)  and  E.  turionana 
Hb.  (pine-bud  tortrix)  the  most.  As  bats  destroy  great  numbers  of  these 
insects,  the  author  proposes  to  breed  these  most  useful  Chiroptera  or,  ra- 
ther, to  encourage  them  to  come  to  live  near  pine  woods  requiring  protec- 
tion. To  do  this  it  is  sufficient  to  erect  cots  in  the  midst  of  the  pine  wood 
to  serve  as  refuge  during  the  day  and  where  the  bats  can  winter  without 
suffering  from  the   severe   cold. 

The  author  has  devised  a  cot  consisting  of  a  wooden  box  with  double 
walls  (leaving  an  air  space  of  about  i  in.)  of  cubical  form  with  sides  3  ft. 
3m.  long.  The  box  is  protected  from  the  rain  by  a  double  roof  of 
planks  covered  with  tarred  paper  and  projecting  beyond  the    sides. 

The  space  thus  left  between  the  box  and  the  roof  should  be  filled  with 
hay  to  keep  out  the  cold.  On  the  side  of  the  box  facing  east  an  opening  12  in. 
high  and  8  in.  broad  should  be  cut.  A  slide  moving  up  and  down  grooves 
will  serve  to  shut  or  open  the  door,  through  which  the  bats  will  enter 


(i)  For  the  use  of  bats  for  the  destruction  of  mosquitoes,  see  R.,  August  1913.  N'o.  903. 

(Ed.). 
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or  leave  the  shelter.  The  slide  should  be  so  arranged  that  it  can  be 
opened  and  closed  by'  pulling  a  string,  as  the  box  should  be  placed 
about  10  ft  high  on  a  wooden  scaffold  or  on  a  small  tower  built  of  stones 
without  mortar.  Inside  the  box  rods  will  serve  as  perches  for  the  bats. 
The  author  advises  the  choice  of  bats  belonging  to  the  family  Vesper- 
tilionidae  (gen.  Vesperugo)  which  hibernate  in  barns,  towers,  hollow  trees, 
rather  than  bats  belonging  to  the  genera  RhinolopJms,  Synotus,  PlecoUis, 
Vespertilio,  which  are  sensitive  to  cold  and  hibernate  and  caves  and  under- 
ground places.  The  first  mentioned  stand  the  cold  better,  are  hardier, 
and  live  more  peaceably  with  other  bats  than  the  latter,  and  a|.so  take 
to  the  cots  more  easily.  In  the  genus  Vesperugo,  the  large  V.  noctula 
and  V.  serotinus  are  of  special  interest.  These  attain  a  length  (without 
the  tail)  of  3.1  and  2.7  in.  respectively,  the  spread  of  the  wings  being  14.1 
and  even  16.5  in.  for  the  first  and  12. g  in.  for  the  second.  V.  noctula,  so 
common,  is  particularly  suitable  on  account  of  its  size,  its  rapid,  high 
flight  and  because  it  leaves  its  hiding  place  at  night  fall.  The  author 
also  remarks  upon  V.  pipistrellus  (i.i  in.  long  ;  spread  of  wings  3.1  in.), 
a  small  species,  but  the  commonest  and  easiest  to  adapt  to  a  state  of  semi- 
domestication. 


1062  -  The  Alfalfa  Looper  {Autographa  californica).  Injurious  to   Various 

Cultivated  Plants  in   Canada.  —  Gibson,  a.,  iu  The  AgncuUural  Gazette  of  Canada, 
Vol.  V,  No.  2,  pp.  132-136  +  2  Figs.  Ottawa,  February,  1918. 

Autographa  californica  (the  alfalfa  looper)  is  widely  distributed  in 
western  North  America.  In  Canada  it  occurs  in  the  provinces  of  British 
Columbia,  Yukon,  Alberta  and  Manitoba.  Although  there  are  no  actual 
records  of  its  presence  in  Saskatchewan,  it  undoubtedly  occurs,  also,  in 
that  province.  In  the  United  States  it  occurs  in  the  states  of  Cahfornia, 
Nevada,  Colorado,  Oregon,  Wyoming,  Washington,  Idaho,  Utah  and 
Montana.  It  has  also  been  collected  in  Alaska  and  it  appears  to  be 
present  in  New  York  state.  It  has  been  known  in  the  United  States  as 
a  pest  of  economic  importance  since  1895.  In  Canada,  however,  it  only 
become  sufficiently  numerous  to  cause  serious  injury  to  crops  in  1914. 
During  that  year,  the  damage  caused  was  confined  to 'the  province  of 
Brtish  Columbia.  A  large  number  of  crops  —  alfalfa,  lettuce,  clover, 
beans,  appl*  trees  (leaves  and  fruits),  clover,  turnips,  cabbage,  garden, 
peas,  potatoes,  rhododendrons,  laurel,   rose,  holly,  etc. —were  attacked. 

In  the  United  States  the  insect  has  been  found  feeding  on  malva, 
barley,  elder,  dock,  sweet  clover,  wild  lettuce,  flax,  sugar-beet,  maize, 
carrots,  ^cucumbers,  muskmelons,  watermelons,  squash,  currants,  goose- 
berries, raspberries,  lamb's-qaarters  and  sunflower. 

In  1903,  at  Ottawa,  the  author  reared  an  adult  moth  found  feeding 
on  lupin  at  Mt.  Arrowsmith,  Vancouver  Island,  B.  C. 

In  1914,  natural  enemies  of  the. alfalfa  looper  were  present  in  British 
Columbia  to  a  marked  extent.  These  natural  checks  were  very  widespread 
and  efficient.  From  material  received  at  Ottawa  from  various  localities 
the  following  natural  enemies  were  reared  : 


Plagta  americana  Van  der 
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Wulp,  a  tachinid  fly  already  known  as  a'parasite  of  A.  californica  ;  Exorista 
fiitilis  O.  S.,  a  new  tachinid  fly  parasite  of  the  moth  ;  Microplitis  alaskcnsis 
Ashm.,  a  hymenopteron  known  as  a  parasite  of  the  moth  in  the  United 
States  ;  the  tachinid  fly  Phorocera  saundersii ;  and  the  hymenoptera  Sar- 
garitis  wehsteri  Vier,,  Rhcgas  autographae  Vier.,  Microplitis  sp.,  Amelocto- 
nus  sp.,  Apanteles  hyslopi  Vier. 

In  addition  to  these  natural  enemies,  birds  were  observed  to  feed 
readily  upon  the  larvae,  which,  in  some  localities,  were  also  attacked  by 
a  bacterial  disease. 

Since  1914,  there  are  no  records,  thanks  to  its  natural  enemies,  of  the 
insect  occurring  in  destructive  numbers. 

Paris  green  or  arsenate  of  lead  will  destroy  the  caterpillars  if  used  strong 

enough,  but  when  they  are  present  in  such  enormous    numbers,  spraying 

with  an  arsenical  mixture  is  a  rather  hopeless  task.     A  mechanical  means 

"of  protection  would   probably  be  advantageous,  such  as  digging  trenches 

across  the  line  of  march  of  the  caterpillars. 

The  insect  and  its  hfe-history  are  fully  described. 

1063  -  The  West  Indian  Mole  Cricket  (Scapter/scus    vtcfnus).   Injurious  to 

Crops  in  Porto  Rico.  —  van  Zwaluwenburg,  R.  H.,  in  the  PoHo  Rico  As^ricultwal 
Experiment  Station,  Mayaguez,  P.  R.,  Bulletin,  No.  23,  pp.  3-28  +  3  Plates  +  Biblio- 
graphy. Washington,  191 8. 

The  most  serious  insect  pest  of  general  agriculture  in  Porto  Rico  is 
the  West  Indian  mole  cricket  [Scapteriscus  vicinus  Scudder)  known  locally 
as  the  "  changa  ".  » 

In  economic  literature  this  insect  has  alwaj^s  been  treated  under  the 
specific  name  of  didactylus  (i)  a  name  now  given  to  a  closely  related  spe- 
cies. S.  vicinus  is  a  native  of  South  America  and  the  West-Indies,  but  it 
does  most  damage  in  Porto   Rico.  .   " 

The  changa  feeds  primarily  on  vegetables,  animal  food  seeming  to 
form  only  a  small  part  of  its  diet.  Almost  any  young  plant  growth  is 
attacked.  The  insect  remains  underground  and  feeds  from  below,  com- 
monly selecting  the  crown  of  the  plant  as  the  point  of  attack.  5.  vicinus 
attacks  tobacco,  tomato,  egg-plant,  potato,  pepper,  sugar  cane,  grama 
grass  [Paspalum  sp.),  yerba  dulce  [Eleusine  indica),  Bermuda  grass  {Cy- 
nodon  dactylon),  rice,  cabbage,  collard,  rape,  turnip,  cantaloup,  sweet 
potato,  lettuce,  Coleus  spp.  and  Livingstonea  spp.  The  insect  also  causes 
much  damage  by  trimming  roots  that  lie  along  its  path. 

The  author  describes  the  adult  and  deals  with  its  life  history.  The 
life  cycle  covers  about  one  year.  About  three  weeks  are  requirecl  for  the 
egg  state ;  about  nine  months  for  development  from  hatching  to  the  adult 
stage  ;  and  over  two  months  for  the  pre-oviposition  period. 

Although  the  changa  has  many  natural  enemies  particularly  among  the 
native  birds,  it  is  not  held  in  check  by  them.  With  the  exception  of  a  ne- 
rnatode,  no  parasitic  enemies  of  the  insect  are  known  to  occur  in  Pcrto  Rico. 


(i)  See  fi.,  January  1916,  No.  i2r)'(Ed.) 
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During  the  autumn  months  the  changa  flies  in  large  numbers  on  damp, 
overcast  evenings.  The  greater  proportion  of  changas  attracted  to  lighted 
areas  are  females.     Flooding  is  of  value  when  water  is  easily  available. 

Napthaline  and  sulphur  are  the  only  repellants  found  to  be  of  any 
value,  and  even  they  are  only  partially  effective. 

Sugar  cane  is  protected  from  the  changa  by  planting  it  in  a  perpendi- 
cular or  slanting  position.  Hilling  up  plants  greatly  reduces  changa 
injury  in  gardens. 

The  use  of  poison  baits,  logether  with  clean  cultivation  of  the  area 
to  be  planted,  is  recommended.  A  dry  mixture  of  3  %  Paris  green  with 
cheap  flour  is  particidarly  acceptable  to  the  changa. 

1064  -  Trioza  alacris,  a  Hemipteron  Injurious  to  Laurel  in  New  Jersey,  U.  S.  A. 

—  Weiss,  II.  B.  and  Dickerson,  E.  T.,  in  Psyche,  Vol.  XXV,  N.  3,  pp.  59-63.  Boston, 
June,  1918. 

Trioza  alacris  Flor  (syn.  T.  lauri  Targ.),  which  was  introduced  into 
New  Jersey  from  Belgium  and  which  is  well  known  and  destructive  in 
Europe,' had  already  been  recorded  by  'Weiss  in  1917  as  occurring  in 
New  Jersey, 

This  Psyllid  occurs  in  New  Jersey  on  bay  trees  which  are  kept  either 
under  glass  all  the  year  or  out  of  doors  during  the  summer.  Its  presence 
on  the  bay  {Laurus  nobilis)  can  be  readily  detected  by  the  curled,  dis- 
coloured, swollen,  blistered  leaves,  usually  at  the  tips  of  the  branches,  con- 
taining what  appear  to  be  whitish  masses.  Observations  on  the  biology 
of  the  parasite  were  made  on  trees  is;ept  outside  during  the  summer  months. 
The  author  describes  the  eggs  and  then  the  five  stages  of  the  nymph, 
using  alcoholic  material.  The  description  of  the  adult  is  quoted  from 
Crawford. 

'While  contact  insecticides  are  useful,  it  is  impossible  to  reach 
the  nymphs  in  the  curled  leaves.  In  New  Jersey  almost  complete  killing 
was  secured  in  one  case  by  fumigating  with  tobacco  smoke  as  for  aphids 
while  the  trees  were  in  storage  and  heavily  infested  by  over-wintering 
adults.     Hydrocyanic  acid  gas  has  been  used  with  success. 

It  is  the  practice  of  some  firms  to  pick  off  all  curled  infested  leaves, 
•but  this  is-  a  slow  process  in  a  large  establishment. 

1065  -  Papilio  thoantiades,  a  Macrolepidopteron   Injurious  to  Citrus  and  the 
Hymenopteron  Pteromalus  car/f/e/,  its  Natural  Enemy,  in  the  Argentine. — 

Caride  Massini,  p.  and  Brethes,  J.,  in  the  Anales  de  la  Sociedad  Rural  Argentina,  Year, 
lylir.  Vol.  lyll,  No.  2,  pp.  73-76  +  2  Coloured  Plates.     Buenos  AjTes,  1918. 

In  Florida  the  macrolepidopteron  Papilio  thoantiades  Burm.  ("  isoca 
de  los  naranjos  ")  is  one  of  the  most  dangerous  pests  of  citrus  plants  (orange, 
lemon,  etc.)  whose  leaves  the  pest  attacks  when  in  the  larval  state.  For- 
tunately, the  chalcidid  Pteromalus  caridei  Brethes,  first  described  in  1913, 
attacks  the  pest,  laying  its  eggs  in  the  chrysalis  of  the  lepidopteron.  The 
chalcid  also  sometimes  attacks  the  macrolepidopteron,  which  is  its  only 
host,  in  the  larval  stage.  , 
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From  each  chrysalis  of  Papilio  emerge  80  to  100  individuals  of  Ptero- 
malus.     In  one  case  98  %  of  the  chrysalids  were  attacked. 

The  hymenopteron  can  be  easily  transported  and  used  in  the  control 
of  P.  thoantiades  ;  in  consequence  the  chalcid  should  be  bred  and  protected 
in   citrus-growing   regions. 

A  detailed  description  of  P.  thoantiades  and  P.  caridei  is  given. 

1066  -  A  Tortricid  Moth  Injurious  to  the  Chestnut  Tree,  in  Italy.—  del  guercio, 

G.,  in  L' AiiHcultura  Coloniale,  Year  XII,  First  Half  Year,  No.  r,  pp.  21-30  +  3  Figs, 
Florence,  1918. 

In  the  chestnut  woods  on  the  Apennines  between  Emilia  and  Tuscany, 
after  August  has  begun,  one  may  see  the  soil  covered  to  varying  degrees, 
according  to  the  year  and  the  position,  with  very  young  chestnuts,  still 
green  or  partly  yellowed.  On  these  chestnuts,  hidden  by  a  mass  of  excreta, 
is  a  round  hole  which  is  the  opening  of  a  funnel  leading  into  the  cavity 
occupied  by  the  growing   achenes    (chestnuts). 

'  Inside  these  husks  or  in  the  chestnuts  themselves,  there  are  nearly 
always  one  or  two  larvae  of  different  ages,  which,  according  to  the  author, 
are  the  larval  stage  of  a  tortricid  moth,  probably  Carpocapsa  splendana. 

According  to 'the  inhabitants  of  the  region,  the  nuts  begin  to  fall 
in  September  without,  however,  aftecting  the  injurious  action  of  the  lar- 
vae. The  presence  of  the  larvae  causes  the  nuts  to  open  prematurely 
in  the  second  half  of  September  or  even  at  the  fall  of  the  first  chestnuts. 

In  October  and  the  beginning  of  November,  the  chestnuts  are  more 
and  ijiore  attacked  by  the  larvae  and  when  the  drying  of  the  chestnuts 
by  fire  is  begun  in  the  first  half  of  November  (in  the  'high  Modenese  and 
Bolognese  Apennine),  a  great  number  of  larvae  leave  the  chestnuts  after 
24-36  hour's  exposure  to  the  heat. 

Once  the  chestnuts  are  dried  and  freed  from  the  pericarp,  the  worm- 
eaten  nuts  should  be  separated  from  the  sound  ones  before  grinding  them 
to  obtain  the  flour  used  for  making  "  pattona  "  or  "  castagnaccio  ".  These 
foods  have  often,  however,  a  bitter,  unpleasant  taste.  This  is  due  to  the 
fact,  that  the  farmer  or  proprietor  does  not  separate  the  sound  from  the 
worm-eaten  chestnuts  in  order  to^have  a  greater  quantity  of  flour  to  sell. 
As  a  result  of  this  the  excreta  and  larval  skins  impart  .the  bad  qualities  of 
the  flour  from  diseased  chestnuts  to  that  from  sound  chestnuts.  Such 
flour,  unfit  for  human  consumption,  might  be  given  to  live  stock,  but 
sparingly,  as  it  might  cause  various  disorders  if  given  in  quantity.  More- 
over, chestnuts  eaten  by  the  larvae  are  not  relished  by  live  stock. 

To  restrain  the  ravages,  the  nuts  that  fall  to  the  ground  in  August 
should  either  be  collected  and  burnt,  or  buried  deeply ;  they  may  also  be 
thrown  in  the  pits  full  of  stagnant  water  which,  in  the  Apennine  districts, 
serve  as  a  manure  heap.  The  first  chestnuts  to  fall  must  on  no  account 
be  left  lying  on  the  ground  and  those  that  fall  normally  should  be  col- 
lected as  soon  as  possible.  When  the  chestnuts  are  dried,  precautions 
should  be  taken  that  the  larve  do  not  escape  and  seek  shelter  when,  under 
the  action  of  heat,  they  leave  the  fchestnuts. 
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1067  -  Siiciolobus  irilineatus  n.  sp.,  a  Hemipteron  (Homoptera)  living  on 

Cypress,  in  Louisiania,    U.   S.  A.  —  Funkhouser,    W.  D.,  iu  Enlomological  News, 
Vol.   XXIX,  No.  5,  pp.  185-187  +  I  Plate.     Philadelphia,  1918. 

The  author  gives  the  description  of  the  Membracid  Sticiolohiis  in- 
line lius  n.  sp.,  found  in  comparative  abundance  on  cj^press  at  Bogalousa 
on  June  15,  1917  and  on  the  next  day  at  Colyell,  also  on  cj'^press. 

This  insect  is  the  first  membracid  found  on  cypress  and  the  second 
representative  of  the  genus  Siictolohus  founded  by  Metoalf  in  1916  to 
accomodate  Membracis  suhnlata  Say  {=  Stid.  subulatus  Say). 
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ORIGINAL  ARTICLES 


Mechanical  Ploughing. 
Methods  for  Ploughing  in  Ridges. 

by 
A.   Tarchetti 

En'ineer  in  Charze  of  the  Mechanical  Department  of  the  "  R.  Stazione  Sperimenlale 

di  Ris.icoltma  "  of  V  eicelli,  Italy. 

Pi^GUGHiNG  IN  Ridges. 

This  is  the  most  usual  method  of  ploughing  in  Italian  soils,  especiall}" 
for  irrigated  crops,  and  it  is  also  that  most  suited  to  the  great  majority  of 
motor-  or  tractor-ploughs  imported  from  the  United  States,  that  is,  ploughs 
turning  the  soil  to  one  side  only  (with  a  single  mould-board ,  right-  or  left- 
I  handed). 

This  system  may  be  used  with  balance,  turn-wrest  and  double-brabant 
ploughs  when  the  open  furrows  separating  the  ridges  are  narrow  and  shal- 
low.    In  this  case,  provided  care  is  taken  that  the  plough  wheels  do  not 
I  fall  into  the  open   furrow,  the  ordinary  method  of  ploughing    without 
ridges  (i)  may  be  carried  out,    neglecting  the   open    furrows  (especially 
if  a    gang  plough  or,  better  still,  cable  traction  is  used),  which  will  only 
i'be  partially  filled  up,  thus  leaving   a  depression  which   will  serve   as    a 
I  guide  when  the  open  furrow  is  reopened  or  put  right  with  an  ordinary 
plough. 


(i)  See  Fig.  i,  of  the  second  article, Me<Ao</s  0/  ploughing  without  ridges,  in  R.,  Sept.,  1918, 
Ip.   1018. 
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But  when  the  open  furrows  are  large  and  deep  and  when  the  ground 
must  be  maintained  perfectly  level  —  as  is  the  rule  for  the  rice  fields  of  upper . 
Italy  —  ploughing  without  ridges  does  not  allow  of  good  work  and,  to  pre- 
serv^e  the  ridges,  it  is  necessary  to  resort  to  gathering  up  and  casting. 

It  should  first  be  noted  that,  in  ploughing  without  ridges,  the  drainage- 
furrows  are  left  at  the  same  place  each  year  whilst  with  the  second  method 
(gathering-up  and  casting)  the  open  furrows  are  displaced  each  time  the 
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Fi^.  I.  — Displacement  of  the  open  furrows  each  lime  the  ground  is  ploughed. 
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ground  is  ploughed  :  the  furrows  a,  a^,  a^^,...  (Fig.  i)  are  filled  up  on  gather-, 
ing-up  and.  on  casting,  an  equal  number  of  nev/  open  furrows  corresponding 

to  the  median  axes  x,  X^,  x^^, of  the  ridges  are  opened,  at  the  place  where 

the  summit  of  the  ridges  was  previously. 
This  fact,  as  will  be  seen  later,  has  consi- 
derable influence  on  the  method  to  be  fol- 
lowed in  ploughing. 

Ploughing  in  ridges  can  also  be  carried 
out  with  balance,  turn-wrest  and  doublc- 
brabant  ploughs.  In  this  case  the  half-ridge 
ax,  is  ploughed,  after  which,  leaving  the  half- 
ridge  ax^,  the  half -ridge  a^  x^,  is  ploughed, 
and  so  on,  so  as  to  plough  all  the  half-ridges 
to  the  left  of  the  open  furrows.  When  the 
last  but  one  half-ridge  —  a^^^  x^^^  —  is 
ploughed,  the  ploughs  are  turned,  so  that 
those  that  turned  the  soil  to  the  right  in 
going  now  turn  to  the  left  on  the  return,  or 
viceversa,_  i.  e.,  the  last  half-ridge  a^^^  x^^^^  is 
ploughed,  then  a^^  x^^^.  etc.,  up  to  the  second, 
ax^,  which  completes  the  work.  But  this 
method  leads  to  loss  of  time  and  awkward 
turns  (with  cable  anchorag&s,  it  is  practically 
impossible),  so  that  ploughing  in  ridges  is 
reserved  for  machines  with  ploughs  having 
but  a  single  mould-board. 

iBefore  examining  the  method  of  proce- 
dure in  each  case  it  will  be  advisable  to  recall  certain  considerations. 

In  our  (Italian)  soils  it  is  almost  impossible  to  complete  the  mechanical 
ploughing  of  the  ridges..     Above  all,  the  machines,  especially  with   gang 
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Fig.  2.  —  The  strip  left  unploughed 
bj'  various  machines. 
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ploughs,  are  unsuitable  for  opening  the  first  furrows  along  the  open 
furrow  and,  to  make  sure  of  the  regularity  of  the  following  ploughing,  it 
is  always  advisable  to  carry  out  the  work  first  gathering-up  the  open  fur- 
rows to  the  left  and  right  with  an  ordinary  plough.  Again,  the  ordinary 
machines  cannot  finish  the  ploughing,  or  as  the  farmer  says,  cannot  close 
it.  In  fact,  if  the  three  commonest  types  of  machines  in  Italy  (Fig.  2) 
are  considered,  it  will  be  seen  that  each  of  them  has  to  leave  unploughed 
a  more  or  less  wide  strip  (12  to  39  in.  and  more)  in  every  ridge,  unless  the 
wheels  pass  over  the  ground  already  ploughed,  which  would  be  detrimental. 
On  the  other  hand  it  is  very  difficult  to  finish  such  a  harrow  strip,  for  the 
resistance  of  the  soil  is  not  equal  for  all  the  ploughs,  so  that  they  would 
slip  sideways.  On  the  contrary,  with  the  stilt  plough  it  is  easier  to  correct 
the  unavoidable  irregularities  of  the  strip  and  to  open,  exactly  in  the  mid- 
dle of  the  ridge,  a  straight  furrow  of  uniform  width. 

In  order  that  this  strip  may  be  ploughed  as  well,  it  is  necessary  that  the 
machine  should  haul  a  gang  of  such  a  width  that  the  total  width  ploughed  is 
equal  to  or  even  greater  than  the  distance  between  the  driving  wheels,  which 
would  give  the  mechanical  advantage  of  displacing  the  centre  of  resistance 
towards  the  centre  of  power  ;  but  in  our  (Italian)  soils,  and  in  the  case 
of  direct  haulage,  the  difficulties  of  gripping  the  soil  are  in  opposition  to  this. 

Thus,  it  should  be  reckoned  that,  for  each  ridge  (Fig.  3),  independently 
of  its  width  Iv,  a  total  width  of  from  39  to  63  in.  cannot  be  ploughed 
mechanically  in  piactice,  so  that  with  ridges  only  10  to  13  ft.  wide  for  exam- 
ple, about  half  the  field   would 

have  to  be  ploughed  with  teams.  ^^„  ^  ^  pg  ^         ^ 

As  a  result  the  width  of  L,  should 
be  kept  as  large  as  possible,  which 
gives  the  driver  the  extra  advan- 
tage of  avoiding  too  narrow  turns 
and  of  enabling  him  to  obtain, 
with  the  more  continuous  and 
uniform  handling,   more   regular 

ploughing.     It  is  hardly  necessary  to  add  that  the  width  of  the  ridges  should 
be  such  that  the  width  A  is  a  multiple  of  the  width  of  the  gang. 

On  the  other  hand,  however,  there  are  two  considerations  in  oppo- 
sition to  the  excessive  increase  of  the  width  of  the  ridges  ;  these  are  as  fol- 
lows :  — 

i)  The  total  journey  with  the  ploughs  lifted  on  the  headlands  at  the 
head  of  the  ridges  is  not  proportional  to  the  width  of  these  latter,  but,  as 
Prof.  RiNGEivMANN  has  justly  remarked  (i),  increase  in  an  arithmetical 
progression.  In  fact,  let  us  take  a  machine  ploughing  a  strip  47  in  wide, 
and  let  us  suppose  for  the  sake  of  simplicity  that  the  axis  of  the  machine 
(generally  the  centre  of  power)  coincides  with  the  centre  of  that  strip  (that 
is,  with  the  centre  of  resistance  of  the  gang)  and  that  tbe  machine    can 
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Fig.  3. 


—  Plan  of  ground  to  be  ploughed 
with  a  team. 


(i)  See  the  Journal  d' Ai:riculture  ptiilujue,  1917,  p.  436. 
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"  close  "  the  ploughing  completely.  I^et  us  consider  what  takes  place  on 
one-half  of  the  headland  at  the  head  of  the  ridge  :  —  as  that  is  repeated 
on  the  other  half  of  the  same  headland  and  on  the  two  halves  of  the  op- 
posite headland,  there  will  be  4  equal  operations  for  each  headland.  If 
the  ridge  is,  for  example,  23  ft.  6 in.  wide,  or  ii  ft.  9  in.  for  each  half  (Fig.  4), 
the  machine  will  plough  the  half-ridge  in  3  journeys,  that  is,  in  order  to  ar- 
rive at  the  first  furrow  (gathering-up)  it  would  have  to  move  a  distance  of 
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Fig,  4.  —  Ploughing  a  half -ridge,  ii  ft. 
9  in  wide,  in  3  turns. 


Fig,  5.  —  Ploughing  a  half-ridge.  23  ft. 
6  in,  wide,  in  6  turns. 


10  ft.  on  the  chief  headland,  and  then'lturn  at  right[angles  so  as'toj^begin 
the  fijTst  furrow  at  a.  When  it  returns  on  the  same  headland  to  begin  the 
second  furrow,  it  will  have  to  move  5  ft.  ii  in.,  and,  finally,  for  the  third  fur- 
row 2  ft.  In-  the  3  journeys  it  has  thus  moved  a  distance  of  17  ft.  8  in. 
on  the  edge  of  the  field. 

If  the  ridge  is  double-width  (L  =  47  ft.  3  in.  ;  L\2  --  23  ft.  7  in.)  the 
machine  will  plough  the  half-ridge  in  6  journeys,  but  the  various  journeys 

(Fig.  5)  will  be  respectively  20  ft.  10  in.,  18  ft.  2  in.,  13  ft.  9  in 

and  the  total  distance  travelled  will  be  70  ft.  10  in.,  that  is  to  say  not  double, 
but    ]ouY   times   the   previous   one. 

The  total  distance  travelled  with  the  ploughs  lifted  along  a  half-head- 
land is  thus  equal  to  the  product  of  the  average  journey  (^/4 )  and  the 
number  of  journeys,  or,  speaking  algebraically,  to  the  sum  of  the  terms 
of  an  arithmetical  progression  whose  first  term  is  half  the  width  of  the  strip 
ploughed  (or  of  the  gang),  whilst  the  ratio  or  difference  is  that  of  the  width 
itself  (i). 


(i)  Prot.  RiNGELMANN  Considers  the  width  cf  the  gang  or  strip  ploughed  as  the  first  term 
of  the  progression,  and  this  obtains,  in  his  calculations,  figures  that  are  rathei  too  high;  on  the 
contrary,  however,  we,  on  the  assumption  that  the  axis  of  the  machine  coincides  with  that  of 
the  gang,  have  obtained  figures  that  are  rather  too  low,  but  which  we  consider  are  nearer  to 
practical  conditions. 
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The  result  is  that  the  time  lost  and  fuel  consumed  on  the  journeys 
with  the  ploughs  lifted  are  the  greater  as  the  ridge  is  wider,  and  it  is 
with  reason  that  Prof.  Ringelmann  proposes  a  width  of  98  feet  (in  practice 
not  more  than  66  ft.)  as  a  maximum,  also  with  the  idea  of  avoiding  exces- 
sive injury  to  the  headlands  by  repeated  passage  of  the  machine, 

2)  The  width*  of  the  ridges  nearly  always  depends  on  the  nature  of 
the  ground  or  crop,  as  well  as  on  the  form  of  the  field  (i). 

On  account  of  this  necessity  for  width  of  the  ridges,  the  ploughing  has 
nearly  always  to  be  carried  out  in  a  special  way,  which  is  also  necessary 
and  quite  distinct  for  each  case. 

If  one  uses  a  machine  with  a  central  gripping  drum  (Galardi-Patuzzo 
type  motorploughs)  which  can  pivot  on  the  drum  itself,  the  width  of  the 
ridge  has  no  influence,  and  the  work  can  be  carried  out  as  with  the  ordinary 
stilt  plough.     In  fact,  in  the  case  of  a  ridge  limited  by  the  open  furrows 
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Fig,  6.  Gathering-up  a  ridge. 


Fig.  7.  —  Casting  a  ridge. 


aa  bb  (Fig.  6)  the  work  is  begun  at  A  in  the  direction  of  the  arrow  by  ga- 
thering up  the  last  furrow  to  the  right,  then  passing  to  the  other  side  of  the 
last  furrow,  always  gathering  up  to  the  right  (if  the  plough  throws  to  th6 
right)  and  continuing  in  this  way  until,  having  arrived  near  the  middle 


( I )  In  the  rice  fields  of  the  VercelH  region ,  ridges  not  more  than  2  2  to  ;2  6  f  t .  wide  are  usually 
adopted  so  as  to  facilitate  levelling  and  drying  the  ground  and  also  as  to  a)  be  able  to  broad- 
cast the  seed  in  one  journey  ;  b)  lose  no  time  at  the  moment  of  scarifying  in  order  to  move  the 
bunches  of  weeds  gradually  up  to  the  longitudinal  open-furrows;  c)  help  in  loading  and  carting 
the  sheaves  by  allowing  one  of  the  cart  wheels  to  run  on  the  firmer  bottom  or  the  open  furrows. 
In  the  rice  fields  of  the  Lomellina  district,  the  ridges  are  still  narrower,  sometimes  being  less 
than  13  tt. ;  in  such  cases  no  attempt  should  be  made  to  plough  in  ridges  with  machines  with 
2  driving  wheels, 
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XX  (where  the  strip  to  be  finished  with  a  team  is  shown  wider),  the  machine 
passes  at  B  to  the  last  furrow  bb,  where  the  operation  is.  repeated  (i). 

The  ploughing  may  also  be  carried  out  as  shown  in  Fig.  7,  i.  e.,  casting 
instead  of  gathering  up. 

But  if  the  machine,  as  often  happens,  is  a  tractdV  plough  or  a  gang 
motorplough,  which  has  to  turn  in  a  semi-circle  with  a  well  defined  mini- 
mum radius  (generally  of  20  to  26  ft.),  in  this  case  and  according  to  the 
width  of  the  ridges,  the  method  to  be  followed  must  be  decided  upon  elearly 
beforehand,  so  that  the  work  may  be  finished  without  requiring  useless 
double  turns  and  journeys  with  the  ploughs  lifted. 

We  add  a  few  solutions  of  the  commonest  cases  where,  for  the  sake  of 
simplicity,  a  series  of  only  3  gangs  or  furrow-slices  are  represented  for  each 
zone  where  the  marioeuvre  is  repeated. 

Admitting  that  a  strip  equal  to  a  half  or  whole  ridge  should  be  left 
tn  the  field  at  the  edge  of  the  first  and  last  furrows  to  enable  the  machine 
io  pass  to  finish  the  headlands  (2),  the  internal  limit  of  that  strip  may  be 
assumed  to  be  the  edge  of  the  field  ;  this  is  why  the  beginning  and  end  of 
the  ploughing,  as  has  been  already  saidpreviously,  coincides  in  the  follow- 
ing figures,  now  with  an  open  furrow  (solution  A),  now  with  the  centre 
of  the  ridge  (solution  B). 

In  all  the  examples  the  ploughs  are  understood  to  turn  the  soil  to  the 
right,  which  is  usually  the  case. 

Case  I.  —  Ridges  i&ider  than  82  feet  (at  least  2  are  necessary).  —  It 
will  be  convenient  to  consider  the  ridge  as  divided  into  4  zones  or  parts, 
each  of  which  corresponds  to  a  fresh  manoeuvre. 

Solution  A  (Fig.  8).  —  Ploughing  is  begun  at  A  by  gathering  up  the 
open  furrow  AB;  at  B,  the  end  of  the  furrow,  the  gang  is  lifted,  and  the  ma- 
chine turns  to  the  left,  and,  at  D,  begins  gathering  up  the  second  open 
furrow,  up  to  C.  There  the  gang  is  again  lifted,  the  machine  turns,  always 
to  the  left,  and  the  ploughs  are  earthed  to  the  right  of  the  first  open 
furrow,  and  so  on,  going  in  the  direction  of  the  arrows,  passing  in  turn  from 
zone  I  to  zone  II,  from  zone  II  to  zone  Hi,  from  III  to  IV,  etc.,  until,  hav- 
ing turned  the  furrow  of  zone  VIII  nearest  to  the  axis  xy  of  the  first  ridge, 
the  machine  passes  to  the  third  ridge  and  begins  ploughing  the  third  and 
fourth  ridges  at  E,  as  has  been  done  for  the  first  two  turns.  On  the  sides  of 
the  median  axes  xy,  x^  y^  .  .  .  .  the  usual  strip  some  31  to  59  in.  wide 
will  remain  to  be  ploughed  with  a  team. 

The  narrowest  turn  (from  16  to  23  ft.)  is  only  made  in  the  first  passage 
from  zone  VI  to  zone  VII  and  corresponds  to  about  ^  the  width  of  the 
ridge. 


(i)  In  this  and  the  following  figures,  the  journeys  normal  to  the  furrow  slices  are  spaced 
for  the  sake  of  clearness,  but  it  is  obvious  that  in  the  field  they  are  superimposed,  the  machine 
alwaj's  travelling  on  the  same  line  on  the  chief  headland. 

(2)  See  Fig.  i  of  the  second  article,  Metiwds  of  ploughing  without  ridges,  in  R., 
September,  i9i<S,  p.   1018. 
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Solution  B  (Fig.  9).  —  Beginning  at  B,  end  near  the  axis  X^  Yj.  Two 
minimum  turns  —  in  the  first  passage  from  zone  II  to  zone  III  and  from 
zone  VI  to  zone  VII. 

When  the  ridges  are  wider  than  82  ft.,  the  ploughing  can  be  carried 
out  in  different  ways  ;  thus,  for  example.  Figs.  10  and  11  show  two  variants. 

Case  I :  Ridges  wider  than  82  feet. 
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Fig.  8.  —  Solution  A. 


Fig.  9.  —  Solution  B. 
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Eig.  10.  Fig.  II. 

Variants  of  Solution  A. 

limited,  for  brevity,  to  solution  A  and  showing  only  one  furrow  per  zone. 
In  both  cases,  the  total  journey  with  the  ploughs  lifted  on  the  headlands 
is  slighter  more  than  in  the  case  of  Fig.  8  ;  however,  in  the  variant  shown 
in  Fig.  II,  the  minimum  turns  include  half  a  ridge,  that  is, they  can  be  car- 
ried out  in  the  space  of  about''40  ft. 

Case  II.  —  Ridges  from  49  to  82  feet  wide  (at  least  3  are  necessary). 
—  In  this  and  the  following  cases,  the  work  is  divided  into  two  sections  per 
ridge,  that  is,  at  the  middle  of  the  last  furrow  and  vice-versa. 

Solution  A  (Fig.  12).  —  There  are  2  minimum  turns  (of  11  to  23  ft.) 
corresponding  to  about  half  the  width  of  the  ridge  in  the  first  passage  from 
zone  II  to  zone  III  and  from  zone  IV  to  zone  V. 

Figure  13  represents  a  variant,  drawn  schematically  like  the  previous 
ones  and  limited  to  solution  A. 
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Solution  B   (Fig.  14).  —  Here  al'so  there  are  2  minimum  turns  in  the 
passage  from  zones  II  to  III  and  IV  to  V. 

As  is  shown  in  Fig.  14  the  zones  follow  in  the  same  order  as  in  solution 

Case  II:  Ridges   from  4Q  to  82  feet  wide. 
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Fig.  12. — Solution  A. 


Fig.  14.  —  Solution  B. 


Fig.  13.  —  Variant 
of  Solution  .4. 


A  (Fig.  12).  This  is  why,  in  the  following  cases  we  have  suppressed  the 
graphic  representation  of  sohttion  B  for  the  sake  of  brevity  and  we  only 
indicate,  by  the  dotted*  arrow,  the  beginning  of  ploughing. 

Case  III ;  Ridges  from  20  to  49  feet  imde. 
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Fig.  15.  —  Solution  A. 
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Fig.  16.  —  Variant 
of  Solution  A. 


Case  III.  —  Ridges  from  20  to  49  ft.  wide  (at  least  4  are  necessary).  — 
Solution  A  (Fig.  15).  The  minimum  turns  correspond  to  the  width  of  a 
ridge  ;  consequently,  instead  of  first  ploughing  zones  I  and  II  completely, 
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then  zones  III  and  IV,  etc.,  as  is  shown  in  Fig.  15,  the  machine  can  pass 
immediately,  when  each  furrow  is  finished,  from  one  ridge  to  another  and 
finish  the  cycle  of  the  4  ridges  furrow  by  furrow  instead  of  zone  by  zone. 
Thus,  after  the  first  furrow  to  the  right  of  AB  and  the  second  to  the  left 
of  FE  are  opened,  wh?n  the  machine  is  at  E,  instead  of  returning  to  zone  I, 
it  moves  to  zone  III,  to  the  right  of  GH,  then  from  H  to  zone  IV,  to  the 
left  of  DC,  and  so  on  until  the  cycle  to  the  right  of  HG  is  finished.  When 
at  G,  the  machine  returns  to  zone  I  (as  shown  by  the  dotted  line  mon) 
and  begins  the  second  cycle  at  n  and  so  on  until  the  work  is  finished  at  p 
and  the  machine  passes  to  the  4  following  ridges.  In  Fig.  16  a  variant  of 
the  usual  procedure  is  shown. 

Case  IV:  Ridges  less  than  ig  ft.  6  in.  wide. 


Fig.  17.  —  Solution  A. 


Fig.  18.  —  Variaut 
of  Solution  A. 


Case  IV.  —  Ridges  less  than  ig  ft.  6  in.  wide  (at  least  6  are  necessary). 
The  same  lettering  is  employed  as  in  the  previous  case,  but  here  the  mini- 
mum turn  includes  the  width  of  about  2  ridges. 

Solution  A.  (Fig.  17)  with  a  variant  (Fig.  18). 

With  all  the  preceding  solutions  the  field  can  be  completely  ploughed, 
provided  (independently,  of  course,  of  the  side  and  top  headlands)  that  the 
field  is  divided  into  such  a  number  of  ridges  as  to  form  a  multiple  of  the 
minimum  number '  possible  to  complete  each  cycle  of  operations.  Thus, 
in  Case  I,  the  ridges  should  be  even  numbers  ;  in  Case  II,  3,  6,  or  9,  etc.  ; 
in  Case  III,  4,  8  or  12,  etc.  ;  in  Case  IV,  6,  12,  or  18,  etc. 

But  athough  the  latitude  allowed  for  the  width  of  the   ridge  usually 
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allows  the  field  to  be  subdivided  as  required,  it  is  not  always  either  possi- 
ble or  desirable  to  do  so.  On  the  other  hand  it  must  be  admitted  that  all 
these  solutions  are  rather  complicated  and*  require  much  attention  from 
the  driver,  if  not  even  numbers  placed  on  the  ridges  to  avoid  doubt  or  errors 
^    in  turning.     This  is  why,  in  the  United  States,  where'the  fields  are  extreme- 


Simplified  method  of  continuous  ploughing  in  ridges  advised 

in  the  United  States. 


Fig.  19.  —  Solution  B 
of  Case  I. 


Fig.  20.  —  Solution  A 
of  Case  I,  obtained, 
by     applying    that 
method. 
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ly  large  and  where  the  uniformity  of  the  ridges  is  only  of  secondary 
importance,  more  simple  methods  are  advised  which  might  be  called 
the  system  of  continuous  ploughing  as  the  cycle  is  shortened  and  instead 
of  closing,  continues  indefinitely. 

One  of  these  procedures,  given  in  "  Farm  Power  "  (published  by  the 
International  Harvester  Company,  Chicago,  191 5)  and  reproduced  in 
various  French  periodicals  (such  as.L^  Genie  Rural,  1917,  No.  66),  can  be 
applied  to  our  Case  I  (ridges  more  than  82  ft.  wide).  It  is  shown  in  Fig.  19 
which  corresponds  to  ourTSolution  B  of  Case  I,  while  Fig.  20  shows  the 
Solution  A  obtained  by  appljdng  it. 

As  is  shown  in  these  figures,  the  first^two  ridges  are  narrower  than  the 
following  ones  ;  which  might  prove  disadvantageous  for  ce:*tain  crops.     In 
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any  case  we  submit  the  variants  shown  in  Figs.  21  and  22,  in   which  the 
unequal  ridges  are  reduced  to  one  only. 

Variants  ot  the  continuous  method  proposed  by  tlie  author.. 


Fig.  21. — Solution  B  of 
Case  I  (see  Fig.  19). 


A 

1 


!"■ 


I  iv     i   ;  iii  I  VI  :  nj".  v  'Vn 


.  i7n   f    1 


li 


J'.L 


,     .  I   4   ,  ,  '  .   1^ 


::[ 


ii 


f 


Fig.  22.  —  Solution  A  of 
Case  1  (see  Fig.  20). 
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But,  if  it  was  desired  to  employ  the  system  of  continuous  ploughing, 
the  method  might  be  simplified  still  further  and  applied  to  all  the  cases 

Simplified  continuous  method  proposed  by  the  author. 
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Fig.  23.  —  Case  II :  Ridges 
from  49  to  82  ft.  wide. 


Fig.  24.  —  Case  III  :  Ridges 
from  20  to  49  ft.  wide. 
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previously  considered.     In  Figs.  23,  24,  25  a  few  examples  of  the  applica- 
tion to  various  cases  are  shown. 

Simplified  continuous  method  proposed  by  the  author. 


Fig.  23.  —  Case  IV :  Ridges  less  than  29  ft,  wide. 

The  last  methods  do  away  with  the  complicated  manoeuvres  required 
with  the  previous  procedures  when  starting  ploughing,  but  the  idea  must 
be  abandoned  of  ploughing  one,  or,  at  a  maximum,  two  zones,  both  at  the 
beginning  and  end  of  ploughing.  These  zones  would  then  .  be  ploughed  ^ 
separately,  either  with  the  machine  before  commencing  continuous  plough-  , 
ing  or  with  a  team  afterwards .  Again  they  might  serve  to  allow  the  ploughs 
to  pass  to  finish  the  work,  thus  replacing  the  side  headlands. 
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1068  -  The  Organisation  of  Colonial  Agriculture  in  Indo-China  and  France. —  Che- 
valier, A.,  Report  presented  to  the  Ccngres  d' Agriculture  coloniale  organise  par  I'lJnicn 
coioniale  frangaise,  Government  of  Indo-China,  Saigon  Series,  Bulletin  No.  13,64  pp. 
ScUgon,  igtS. 

When,  in  1917,.  it  was  decided  to  organise  a  congress  of  colonial  agri- 
culture at  Paris,  the  president  of  the  congress,  M.  J.  Chaili^EY  and  the  or- 
ganising committee  asked  the  author  (Chief  of  the  Permanent  Agricultural 
Mission  at  the  Colonial  Ministry)  to  draw  up  a  report  for  the  section  for  the 
study  of  the  organisation  of  the  colonial  agriculture  departments  in  France 
and  the  colonies.  This  report  was  to  contain  the  observations  made  by 
the  author  in  the  course  of  his  missions,  so  that  the  section  should  be  in- 
formed of  the  organisations  necessary  both  at  home  and  in  the  colonies. 

The  author  left  for  Indo-China  where  he  was  commissioned  by  the 
Governor  General,  M.  ALBERT  Sarraui,t,  to  inspect  the  agricultural  and ' 
forestry  services  with  a  view  to  giving  advice  for  the  rapid  intensification 
of  production  during  and  after  the  war.     It  was  on  this  instructive  inspec- 
tion that  the  author  based  his  report  to  the  congress.     The  organisation 
of  agriculture  in  Indo-China  and  the  progress  made  in  the  country  since 
the  French  occupation  are  discussed,  thus  bringing  to  light  the  great  efforts 
made  by  the  natives  and  the  French  colonising  organisation.     He  shows  ■ 
the  mistakes  ma^e  in  the  past,  the  early  attempts  of  the  colonists  and  tlie 
instability  of  the  agricultural  experiment  stations.     It  is  necessary  that 
an  end  should  be  made  of  the  old  habits,  i.  e.,  lack  of  coordination  and 
perseverance.     The  programme  drawn  up  by  M.  Sarrault  for  his  colla- 
borators includes  first  and  foremost  the  combination  in  every  branch  of  all 
energies  and  labour  for  the  development  of  the  colony.     Reforms  are  now 
being  introduced  throughout  the  agricultural  service  of  Indo-China.     They 
are  given  by  the  author  in  the  first  part  of  his  work,  entitled  "  The  orga- 
nisation of  Agncftlture  in  Indo-China  ". 
• 
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If  the  latent  wealth  of  a  country  is  measured  by  the  variety  of  raw 
materials  it  produces,  then  Indo-China  must  be  placed  among  the  most 
important  of  the  French  colonies,  by  reason  of  its  mineral  resources,  its 
sea  produce,  forest  wealth,  numerous  crops  grown'  or  capable  of  being 
grown.  Inhabited  by  hard-working,  intelligent  and  civilised  races,  Indo- 
China  was  already  well  developed  economically  when  the  French  settled 
there.  Nevertheless  it  is  necessary  to  improve  the  agricultural  methods 
in  order  to  increase  the  yields  of  the  crops  and  obtain  the  maximum  yield 
from  the  land. 

Cochin -China  was  fortunate  in  having  for  a  long  time  at  the  bead  of 
its  Botanical  Service  the  botanist  lyOUiS  PiERRE,  who  lived  there  for  12 
years  and  contributed  largely  to  the  study  of  its  crops  and  introduced  nu- 
merous useful  plants.  He  founded  the  Zoological  and  Botanical  Garden 
of  Saigon  in  1865,  soon  after  the  annexation  of  Cochin-China,  and  continued 
to  direct  it  till  1878. 

The  experimental  work  was  chiefly  concerned  with  sugar  cane,  maize, 
rice  (of  which  about  200  varieties  were  collected),  lyCguminosae,  forage 
plants  (teosinte  and  Para  grass,  now  acclimatised),  textiles  (ramie,  cotton, 
jute),  tobacco,  pepper,  vanilla,  and  fruit  trees.  Already  at  that  time  the 
necessity  of  manuring  all  crops  had  been  shown.  Over  400  000  coffee  plants 
were  distributed  in  a  few  years,  the  first  experiments  in  the  growing  of  cof- 
fee on  a  large  scale  made,  and  several  varieties  introduced  from  Bourbon 
and  Java.  PiERRE  also  studied  plant  diseases  as  well  as  the  introduction 
of  rubber  and  gutta-percha  plants  (he  discovered  Dichopsis  Krantziana  \ 
in  the  forests  of  Cochin-China  and  Cambodia). 

A  list  is  given  of  the  institutions  in  Cochin-China  devoted  to  the  deve- 
lopment of  agriculture. 

In  1886  PauIv  Bert  founded  the  "  Comite  d' etudes  agricoles  industrielles  •; 
et  commerciales  du  Tonkin  "  (Committee  for  agricultural,  industrial,  and 
commercial  studies  of  Tonkin).  A  school  of  agriculture  was  founded  at 
Hanoi  and  made  into  a  Botanical  Garden  in  1889.  In  1897  an  Agricultural 
Board  was  formed  at  Tonkin.  M.  P.  DoumER  created  in  1898  a  Board  of 
Agrictilture  and  Commerce  whicb,  in  1901,  was  changed  into  the  Board  of 
Agriculture,  Forestry  and  Commerce.  Local  agriculttiral  services  were  installed 
in  Annam,  Cochin-China  and  Cambodia.  In  the  meantime  a  Forestry  Service 
and  a  Veterinary,  Zootechnical  and  Epizootic  Service  had  been  organised. 
Mention  should  also  be  made  of  the  establishment  at  Saigon  and  Hanoi 
in  1889  ^^  laboratories  for  agricultural  and  commercial  analysis  and,  lately, 
of  a  Service  for  the  repression  of  fraud,  of  the  founding  c^  the  agricultural, 
commercial  and  industrial  museum  at  Hanti  in  1902  and  of  a  similar  one  at: 
Hue  in  1915  ;  two  others  will  shortly  be  formed  at  Saigon  and  Cambodia. 
Other  scientific  services  and  institutions  which  are  not  directly  concerned 
with  agriculture  but  of  great  use  to  it  are  :—  i)  the -Irrigation  and  Dredging 
Service  ;  2)  Geological  Service ;  3)  Meteorological  Service ;  4)  library  of  the 
Far-East  French  School  at  Hanoi ;  5)  Board  of  higher  education  (University 
of  Indo-China)  ;  6)  Far-East  scientific  mission,  which,  unfortunately,  was 
very  short-lived  ;  7)  Pasteur  Institute  of  Nhairang  and  its  Saigon  branch ; 
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8)  Naval  arsenal  at  Saigon,  which  may  be  used  for  testing  mate- 
rials. 

To  these  institutions  must  be  added,  on  the  one  hand,  three  societies, 
mostly  composed  of  European  colonists  engaged  in  agriculture,  on  the  other, 
the  private  societies  of  planters  or  exporters  of  agricultural  products.  The 
first  group  includes  :—  i)  the  Cochin-China  Chamber  of  Agricultitre  ;  2)  the 
Chamber  of  Agriculture  of  Tonkin  and  North  Anyiani ;  3)  the  Mixed,  Con- 
sultative Chamber  of  Commerce  and  Agriculture  of  Cambodia.  Among  the 
private  societies  may  be  mentioned  ;  —  i)  the  Association  of  Rubber  Planters 
of  Indo-China  which  publishes  Les  Annales  des  planteurs  de  caoutchoiic  ;  its 
headquarters  are  at  Saigon  ;  2)  the  Syndicate  of  Rice  Exporters  of  Indo-China. 

In  1903  it  was  decided  to  establish  a  certain  humber  of  experiment 
stations  in  Indo-China  and  they  were  opened  between  1904  and  1908. 
Unfortunately  the  Board  of  Agriculture,  Forestry  and  Commerce,  as  well 
as  the  technical  services  depending  on  it,  was  suppressed  in  1909.  At 
the  present  time  it  is  replaced  by  a  Service  of  Economic  Affairs  (order 
of  December  21,  1911).  By  the  order  of  June  6,  1917,  the  Goveraor  General 
formed  a  Mission  for  the  Inspection  of  AgricitUure  and  Forests  in  Indo-China. 
'  From  the  first  moment  of  his  arrival  in  Indo-China,  the  Governor- 
General,  M.  Sarraui.t,  acting  on  the  suggestion  of  the  Director  of  the  Eco- 
nomic Services,  M.  H.  Brenier,  decided  to  form  new  specialised  experiment 
stations  devoted  to  the  principal  products  of  the  country.  The  first,  esta- 
blished in  Cochin-Chin  a  should  have  dealt  with  the  selection  and  culti- 
vation of  rice.  The  war  has  made  it  impossible  to  realise  this  programme 
completely  ;  nevertheless  a  Rice- Selection  Service  is  now  working  the  Labo- 
ratory of  Saigon  and  the  Rice  Station  of  Cantho.  It  has  done  useful  work 
on  the  agricultural  characters  and  commercial  value  of  different  varieties, 
and  has  introduced  to  the  markets  of  the  mother  countrj^  "tere-ky  "  rice, 
which  has  been  much  appreciated  there  and  the  cultival5on  of  which  is 
spreading  greatly  in  Western  Cochin-China.  According  to  experts,  this 
rice  may  take  the  place  of  Spanish  rices,  which  in  Europe  have  a  much 
greater  value  than  those  imported  from  Indo-China.  As  soon  as  normal 
conditions  prevail  the  Cantho  Station  will  make  experiments  in  mechanical 
cultivation  and  other  tests,  in  order  to  improve  the  agricultural  implements 
and  machinery  at  present  used  by  the  natives. 

An  experiment  station  for  maize  selection  was  established  in  1914  at 
Tuyenquang.  It  has  recently  been  transformed  into  a  modern  farm  so 
as  to  experiment  not  only  with  maize,  but  with  all  the  native  crops  of 
the  Tonkin  Delta  and  central  district,  especially  those  plants  which  might 
be  grown  in  rotation  with  maize.  An  experiment  station  for  cotton  selec- 
tion is  now  being  organised  in  Cambodia.  The  foimation  of  stations  for 
coffee  and  tea  growing  in  Tonkin  and  Ann  am  is  under  consideration  and 
will  probably  be  carried  out  when  conditions  make  it  possible  to  obtain 
a  competent  staff  to  direct  them. 

The  organisation  described  is  only  the  fijrst  step  toward  the  establish- 
ment of  specialised  stations  for  each' kind  of  local  crop.  Finally,  silkworm 
egg  stations  and  model  silkworm  breeding  centres,  exixrimental  mulberry 
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plantations  and  factories  for  native  silk-spinning  should  be  formed  in  all 
parts  of  Indo-China  where  they  do  not  yet  exist. 

Tbe  work  of  the  European  colonists  is  described  and  stress  laid  on 
their  efforts  to  develop  the  crops  in  the  Colony.  It  may  be  said  without 
exaggeration  that  the  cultivation  of  coffee  in  Tonkin,  Cochin-China  and 
North  Annam  and  that  of  rubber  in  Cochin-China  and  South  Annam  has 
been  perfected  to  the  same  extent  as  in  the  Dutch  Indies  and  the  Malay 
Peninsula,  where  it  has  been  practised  much  longer.  These  crops  are  still 
grown  only  over  limited  areas  —  49  400  acres  for  rubber  and  6  200  for  coffee. 
Tea-growing  also  shows  great  promise,  especially  if  the  companies,  which 
have  already  studied  the  question  and  considered  making  large  plantations 
on  the  slopes  of  the'l,ang-biang,  or  in  the  Tourane  district,  turn  their  at- 
tention to  the  improving  of  the  cultural  methods  and  the  preparation  of 
the  product. 

Certain  other  crops  are  now  attracting  the  attention  of  the  European 
colonists,  especially  cotton,  in  Cambodia,  coconut,  oil  palm  {Elaeis),  and 
sugar-cane  in  Cochin-China  and  Annam,  and  tobacco,  jute,  and  starch  plants 
in  Annam  and  Tonkin. 

As  soon  as  circumstances  permit,  the  Governor  General  has  decided  to 
establish  an  Institute  for  scientij&c  research  devoted  to  native   agriculture, 
European  enterprises,  and  local  agricultural  and  forestry  services,  for  the 
improvement  of  the  industrial  value  of  the  country.     This  Institute  will 
doubtless  be  placed  in  the  plain  of  Giarai,  at  the  foot  of  the  volcanic  mount- 
ain Nui-chua-chou  (over   2  620  ft.  high,  and  with   a   temperature  at  the 
summit  frequently  at  8°  C.  lower  than  at  Saigon),  three  hours'  distance  from 
Saigon.     This  Institute  will  have  two  departments   —   i)  the  Institute 
properly  speaking,  including  laboratories,  and  library,  on  the  mountain  ; 
2)  the  botanical  garden  and  experimental  fields,  at  the  foot  of  the  mountain. 
The  organisation  of  the  future  Institute  of  Giarai  which  is  to  become 
the  "  Buitenzorg  of  Indo-China  ",  is  then  discussed  in  detail,  and  special 
stress  is  laid  on  the  decisions  of  M.  Sarrault  with  respect  to  the  organisa- 
tion of  agricultural  and  forestry  instruction  in  Indo-China.     By  the  order 
of  July  8, 1917,  an  Indo-Chinese  University  was  founded  for  the  higher 
education  of  colonists  and  natives.     The  instruction  is  to  include  a  School 
of  Medicine  and  Pharmacy,  a  Veterinary  School,  School  of  Agriculture  and 
Forestry,  School  of  Pedagogy,  School  of  Administration  and  Law,  a  Central 
School  with  special  departments  for  Public  Works,  Electricity,  Commercial 
Chemistry,  Architecture  and  Building,  a  Higher  School  of  Navigation  and 
Fisheries.     At  the  same  time  as  it  was  decided  to  establish  these  schools, 
there  was  organised  a  School  of  Science,  affiliated  to  the  School  of  Medicine 
of  Hanoi,  to  prepare  for  the  first  three  grades  of  the  above   mentioned 
schools.     Practical  -schools  of  agriculture  will  also  be  formed. 

The  author  then  passes  to  the  improvement  of  the  social  condition  of 
the  natives,  the  outlet  for  the  agricultural  and  forestry  products  provided 
by  the  Agence  economique  de  I'Indochine  (an  organ  recently  formed  by  M. 
Sarrault  to  bring  the  producers  of  the  colony. into  toiichwith  the  manu- 
facturers and  merchants  of  the  home  country),  statistics  (wliioh  are  to  be 
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drawn  up  by  a  special  department  of  the  Economic  Service  of  the  Govern- 
ment), the  sending  of  supplies  to  France,  and  transport. 

The  second  part  of  the  report  is  devoted  to  the  reforms  which  appear 
essential,  in  France  as  well,  for  the  organisation  of  the  Service  of  Colonial 
Agriculture.  Taking  as  an  example  the  work  that  has  been  done  in  Indo- 
China,  it  should  be  possible  to  improve  the  agricultural  ser\dces  in  all 
the  other  French  colonies.  Most  of  the  institutions  being  established 
in  Indo-China  should  be  established  successively  in  all  the  other  French 
possessions,  leaving,  of  course,  free  scope  to  each  to  adapt  these  institutions 
to  its  own  requirements.  Since  Indo-China  has  set  the  example  and,  thanks 
to  its  new  organisation,  is  much  more  advanced  than  the  others,  it  would 
be  well  if  specialists  leaving  the  Universities  and  large  schools  of  France 
with  a  view  to  entering  the  colonial  service  were  to  stay  a  few  months  in 
the  Far  East  colony. 

At  the  present  time  there  are  many  institutions  in  France  cooperating 
in  the  scientific  study  of  agriculture  in  the  French  colonies,  but  they  are  in 
no  way  connected,  and  have  but  a  very  limited  action.  In  Paris  and  neigh- 
bourhood alone  there  are  the  following  institutions  supported  or  subsidised 
by  the  Colonial  Ministry  or  local  grants:  — 

r)  The  Mission  permanente  d' Agriculture  coloniale,  considered  as  the  geaeral  Inspection 
department  of  colonial  agriculture, .but  possessing  on  ly  a  very  limited  staff  and  restricted  power 
o'  action  ; 

2)  the  Jardin  colonial  de  Nogent-sur-Marne  with  the  £cole  supirieure  d' Agriculture 
coloniale  affiliated  to  it ; 

3)  the  L^boratoire  d' Agronomic  coloniale  de  I'^cole  des  Hautes- Etudes,  in  the  Museum  of 
Natural  History,  which  is  a  branch  of  the  permanent  Mission  ; 

4)  the  Laboratoire  de  Biolo°ie  coloniale  du  Museum  d'Histoire  naturelle  ; 

5)  the  Laboratoire  de  Maiiire  medicale  de  V&cole  superieuie  de  Pharmacie  ; 

6)  the  Resecrch  SA-vicc  of  he  Colonic  I  Offia  ; 

7)  the  Maitrise  d"  conferences  de  Bot*nique  coioniale  at  the  Sorbonne,  etc. 

In  many  of  the  large.towns,  Marseilles,  Bordeaux,  I^yons,  Nancy,  there 
are  also  colonial  Institutes  or  courses  which,  especially  at  Marseilles,  con- 
tribute valuable  work  to  colonisation.  It  would  be  well  to  unite  into  one 
at  least  the  most  important  of  these  institutions. 

The  organisation  of  the  agricultural  services  of  the  colonies  calls  for 
the  formation  of  a  new  Central  Service  or  Service  of  Inspection  in  each  of 
the  governments,  or  in  each  of  the  principal  independant  colonies,  each 
federated  colony  having  its  local  service.  The  work  of  each  service,  the 
research  of  each  station  and  laboratory  should,  however,  be  coordinated. 
For  this  reason  there  should  be  in  each  colonial  government  a  head  of  such 
service,  dependant  on  the  governor,  whom  he  should  advise  as  to  the 
scientific  help  necessary  to  the  colony. 

The  functions  of  a  scientific  agricultural  service  in  the  colonies  must 
be  restricted  to  technical  work  and  consist  of  investigations  and  experi- 
ments, taking  into  consideration  the  requirements  of  the  colonists  and 
natives,  and  should  bring  pressure  to  bear  on  them  to  introduce  impro- 
vements. 
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It  is  necessary  to  organise  an  Agricultural  Service  at  the  Colonial  Mi- 
nistry to  coordinate  and  control  the  research  carried  out  in  the  colonies 
by  the  colonial  agriculture  services.  This  Central  Service  would  have  the 
general  direction  of  the  others  and  control  their  activities. 

1069  -  Agriculture  in  Cyprus.  —  vSee  No.  1075  of  this  Review. 

RURAL  1070  -  On  the  Bactericidal  Action  of  Sunlight  (Total  White  Light  and  Partial  or 

HYGIENE  Coloured  Lights).  —  De  I,aroquette,  M.,iii  Ammlcs  del'Institut  Pasteur,  Year  XXXII, 

Nu.  4,  pp.  170-192  -J-  3  Figs.  Paris,  April,  191 S. 

The  action  of  sunlight  on  bacteria  has  been  considered  above  all  as  a 
destructive  action  in  which  chemical  rays,  especially  ultra-violet  rays,  play 
an  almost  exclusive  part.  Numerous  facts,  however,  especiall}'  in  warm 
countries,  where  bacteria  are  not  lacking  in  spite  of  the  amount  of  sun, 
seem  to  show  that  the  bactericidal  action. of  sunlight  is  neither  as  efficient 
nor  as  constant  as  is  generally  believed,  and  that  special  conditions  are  re- 
quired for  its  action. 

The  aathor  sought  to  solve  experimentally  the  following  questions  :  — 

«         l)  To  what  extent  has  sunlight  a  bactericidal  actioninthe  air, in  liquids  and 

solids  ?  2)  To  what  depth  does  its  action  penetrate  under  these  conditions  ? 

3)  What  intensity  and  duration  of  insolation  does  this  action  demand  ? 

4)  How  does  it  act?  5)  Is  the  action  chemical,  calorific,  or  desiccative  ? 
6)  What  are  the  differences  in  this  respect  between  the  various  rays  of 
the  solar  spectrum  ? 

•  The  experiments  were  made  at  Algiers  in  two  principal  series :  —  from 
May  to  July,  1914,  and  from  November  to  December,  1916.  In  the  first, 
made  in  summer,  the  bacteria  were  acted  on  with  the  maximum  intensity  of 
sunlight.  In  the  second,  made  in  autumn,  moderate  intensities  could  be 
used  similar  to  those  in  the  north  of  France.  In  some  of  them  white  or 
coloured  (blue,  green,  yellow,  red)  greenhouses  built  north-south  were  used. 
In  these  plants,  bacteria,  moulds,  and  various  animal  species  were  grown 
continually,  from  ign  to  1914. 

The  results  obtained  from  the  various  experiments  were  as  follows  :  — 
Prolonged,  vigorous  insolation  greatly  reduces  the  bacterial  content 
of  air  but  does  not  sterilise  it  completely.  At  a  depth  of  10  mm.  under 
water  Bacterium  coli  resisted  very  strong  insolation  for  5  hours ;  at  a  depth 
of  2.5  mm.  it  was  killed,  even  through  the  glass  of  a  closed  Petri  dish,  by 
3  or  4  hours'  insolation.  The  B.  coli  killed  in  4  hours  in  20  cc.  of  water  at 
a  depth  of  2.5  mm.  had  resisted  for  7  hours  in  40  cc.  at  a  depth  of  5  mm. 
Filtiation  of  the  rays  through  i  cm.  of  water  which  absorbs  part  of  the  infra- 
red and  ultra-violet  did  not  modify  the  results  previously  obtained  with 
the  full  light.  Continuous  cooling  of  the  dish  by  ice  decreased  evaporation 
and  prevented  the  sterilisation  of  the  water.  This  shows  heat  to  play  an 
important  part  in  the  bactericidal  action  of  sunlight  which  appears,  partl3^ 
to  act  by  evaporation.  Filtration  of  light  through  glass  of  any  colour  great- 
ly reduces  its  evaporation  power  and,  at  the  same  time,  its  bactericidal 
action.  B.  coli  in  broth  in  a  15  mm.  test  tube  resisted  strong  insolation 
during  6  hours,  but  was  killed  in  8  hours;  spread  out  in  thin  layers  of  2.5 
mm.  it  was  destroyed  by  4  to  5  hours'  insolation  ;  in  tubes  it  lived  in  diffused  | 
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white  and  coloured  ligbt  for  43  days.  B.  Coli  on  potato  resisted  7  hours' 
strong  insolation.  On  gelatine  B.  coli  in  open  dishes  was  killed  by  2  hours' 
insolation ;  under  coloured  glass  as  in  the  open  air,  it  was  killed  by7  hours' 
insolation.  Under  uncoloured  thick  glass  and  under  a  cover  full  of  w^ater 
which  absorbed  the  greater  part  of  the  infra-red  and  ultra-violet  rays,  it 
was  killed  by  4  hours'  insolation,  whereas  it  resisted  under  all  the  coloured 
glasses,  even  the  blue.  When  thin  layers  (i  mm.)  of  skin,  fat  or  muscle 
protected  the  gelatine  cultures  of  B.  coli  exposed  to  the  sun  for  5  hours  they 
were  not  killed.  When  ice  surrounded  the  dish,  thus  preventing  desiccation 
of  ihe  gelatine  and  the  cultures,  the  bacteria  resisted  4  hours'  strong  inso- 
lation, even  when  completely  exposed.  Gelatine  cultures  of  Eberth's 
bacillus  are  killed  by  2  hours'  insolation  :  a  very  thin  layer  (about  0.5  mm.) 
of  vaseline  delays  destruction  for  about  i  hour.  Streptococci  and  Staphylo- 
coccus citrms  in  tubes  on  potato  and  in  broth  withstood  7  hours'  insolation 
On  paper  S.  citreus  lived  in  all  the  greenhouses,  except  that  with  colourless 
glass,  for  22  days  ;  it  died  in  all  of  them,  except  the  green  and  the  black,  in 
38  days  ;  on  gelatine  in  tubes  it  resisted  moderate  insolation  everj'where 
during  16  days.  In  gelatine  tubes  the  cholera  vibrio  grew  well  in  all  lights 
except  white,  and  withstood  38  horurs'  insolation  everywhere.  Micrococcus 
melitensis  on  gelatine  in  tubes  developed  everywhere,  except  under  green 
glass  ;  under  white  it  was  destroyed  more  rapidly  than  under  black  ;  on 
broth  it  grew  moderately  in  white  and  blue  light  and  died  soon;  in  red  and 
black  light  it  did  not  grow  though  it  lived  20  days.  Cultures  of  Herelle's 
coccobacillus  on  gelatine  and  on  paper  grew  well  in  all  the  houses,  drying 
up  and  becoming  sterilised  in  white,  blue  and  yellow  light.  They  resisted  38 
hours'  insolation  in  the  green,  red  and  black ;  on  paper  they  were  sterilised  in 
21  days  in  white,  blue,  green  and  yellow  light.  Sarcina  rosea  on  gelatine  did 
well  in  all  the  houses,  but  th»re  was  a  little  delay  under  black.  Grape  yeasts 
on  gelatine  in  plates  gave  good  cultures  which  developed  quicklj  ever5'%vhere; 
they  were  stopped  twice  out  of  6  times  and  modified  4  out  of  6  times  in  white 
light  (desiccation  of  colonies  and  medium);  continuously  in  the  other  lights 
the  cultures  are  a  little  flattened  *after  the  loth  day,  especially  in  w^hite  and 
blue  light ;  the  yeasts  were  alive  everywhere  at  the  end  of  38  days  except  in 
2  out  of  6  in  the  white  light.  In  tubes  of  must  fermentation  was  intense 
everywhere,  but  slightly  hastened  by  light,  especially  white  ;  the  yeasts 
were  alive  in  all  the  tubes  after  38  da5^s.  The  paper  was  sterilised  in  21 
days  in  white,  blue  and  yellow  light  ;  and  in  38  days  in  all  the  glass 
houses.     Yeasts  appear  to  be  especially  subject  to  desiccation. 

Conclusions.  —  Sunlight  is  only  bactericidal  with  prolonged  or  di- 
rect isolation  ;  it  acts  particularly  on  the  surface  of  dry  media  and  in  air 
where  bacteria  are  more  exposed  to  sun  rays  and  desiccation.  In  liquid  me- 
dia the  bacteria  are  only  destroyed  when  the  light  is  very  intense  and  at 
shallow  depths.  Total  white  light  is  much  more  active  than  any  partially 
coloured  light.  Diffused  light  is  insufficient.  Blue  light  is  slightly  more 
bactericidal  than  other  coloured  lights,  but  much  less  sa  tiian  white  light ; 
yellow  comes  next,  then  red  and,  lastly,  green  which,  for  bacteria  as  for 
plants  is  most  closely  related  to  black. 
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The  most  active  part  of  the  solar  spectrum  is  the  luminous  part ;  ultra- 
violet has  a  slight  actionin  the  bactericidal  effect  of  sunlight ;  filtration,  through 
a  thick  glass  which  absorbs  most  of  the  solar  ultra-violet  did  not  perceptibly 
diminish  these  effects.  The  same  applies  to  infra-red  ;  filtration  of  sun- 
light through  water  did  not  inhibit  its  bactericidal  action.  Nevertheless 
heat  plays  a  certain  part ;  cooling  with  ice  during  insolation  delayed  the 
death  of  the  bacteria  and  the  desiccation  of  the  medium. 

.  The  bactericidal  power  of  the  rays  appears  to  be  connected  both  with 
their  chemical  action  and  their  dehydrating  action  (on  the  protoplasm  and 
culture  medium)  and,  the  author  believes,  more  particularly  to  the  latter, 
which,  however,  is  not  exclusive,  since  it  cannot  act  efiiciently  in  liquid 
or  strongly  hydrated  media.  In  this  case  it  would  be  due  to  a  kind  of  kinetic 
shock  or  poisoning  by  excessive  energy. 

Finally  the  death  of  bacteria  exposed  to  J;he  sun  seems  to  be  caused  by 
too  great  an  absorption  of  energy,  of  which  the  first  effect  is  usually  de- 
hydratation  and  coagulation  of  the  protoplasm.  As  it  is  only  the  energy 
absorbed  which  acts,  the  so-called  chemical  rays  with  the  shortest  waves 
are  most  active  on  the  surface,  probably  because  they  are  most  largely 
absorbed  by  the  bacteria  and  media.  At  a  depth,  however,  the  more  pene- 
trating calorific  rays  are  more  efficient,  but  can  produce  no  bactericidal 
effects  because  of  their  progressive  filtration  and  slight  density.  Moreover, 
all  rays,  like  all  foilns  of  energy,  are  destructive  or  beneficial  for  living  pro- 
toplasm, and  consequently  for  bacteria,  according  to  the  quantity  absorbed, 
and  there  is  no  specific  action  properly  speaking.  In  the  bactericidal 
effect  exposure  to  the  air  which  usually  accompanies  exposure  to  the  sun 
must  also  be  taken  into  consideration  as  it  contributes  very  largely  to  the 
desiccation  of  the  bacteria  and  media. 

In  practice,  both  in  hygiene  and  therap^tics,  it  would  be  useless  fo 
rely  largely  on  the  bactericidal  action  of  sunlight,  especially  in  temperate 
districts,  as  it  has  no  eft'ect  at  a  depth  exceeding  a  few  millimetres  and  is 
inhibited  by  thin  layers  of  fat  or  muscle. 

1071  -  Researches,  from  the  Standpoint  of  Food  Hygiene,  on  the  Ganglionic  and 
Muscular  Virulence  of  Macroscopically  Healthy  Oi^ans  in  Generalised  Bovine 

and  Swine  Tuberculosis.  —  ChXusse,  p.,  in  the  Annales  de  rinstUut  Pasteur,  Year 
XXXI,  No.  I,  pp.  1-18  -\-  4  Tables  -(-  Bibliography  of  29  Publications.  Paris,  1917- 

When  discussing  the  historical  aspect  of  the  question  the  author  re- 
marks that  no  value  whatever  should  be  attributed  to  those  researches  car- 
ried out  by  ingestion ;  he  has  found  that  even  the  guinea-pig  readily  resists 
theingestionof  several  million,  very  virulent  bacteria  and  a  still  stronger 
quantity  of  virus  if  this  consists  of  coarsely  grottnd  bovine  tubercle  ma- 
terial. He  also  finds  that  researches  by  inoculation  are  insufficiently  search- 
ing for  several  reasons  and  faults  of  technique.  Three  "  historical  "  tables 
show,  with  the  results  "obtained,  all  tests  of  the  virulence  oi"  muscle  and 
ganglions,  whether  by  inoculation  or  by  ingestion. 

The  author'  attempted  to  throw  light  on  the  question  of  ganglionic 
and  muscular  virulence  as  regards  food  hygiene  by  acting  as  follows  : — 
60  samples  (18  pigs  and  42  cattle  slaughtered  for  food  and  seized  for  gene- 


RURAI<  HYGIENE  1 1 49 


rali-sed  tuberculosis)  were 'inoculated  subcutaneously  into  guinea-pigs  {3-5 
subjects  for  each  inoculation)  in  the  form  of  muscle  juice  and  also  in  the 
form  of  tissue  fragments.  The  guinea-pigs  were  killed  45  days  after  inocula- 
tion and  in  no  post  mortem  examination  was  tuberculosis  found. 

The  ganglia  of  the  seized  animals  are  rarely  attacked  in  a  visible 
manner ;  many  are  of  quite  normal  aspect  and  the  author  tried  to  find  whe- 
ther the  macroscopically  healthy  ganglia  are  virulent.  The  extra-visceral 
ganglia  removed  were  arranged  in  symmetrical  pairs  [e.  g.,  2  popliteal, 
2  crural,  etc.)  ;  the  juice  and  pulp  were  inoculated  subcutaneously  into 
guinea-pigs.  Virulence  was  found:  — 

a)  for  the  9  pairs  of  ganglia  from  the  pig,  twice,  in  each  positive  case, 
with  3  tuberculous  guinea-pigs  out  of  3  survivors ; 

b)  for  the  44  pairs  of  ganglia  from  the  cow,  11  times,  with,  in  these 
cases,  100  %  of  tuberculous  guinea-pigs  and,  in  other  cases,  the  half  or 
two -thirds. 

Conclusions.  —  i)  From  the  6o- negative  results  obtained  in  the  muscle 
tests,  this  tissue  is  not  virulent  practically  ;  in  consequence  the  consump- 
tion of  muscle,  even  when  raw,  of  subjects  affected  with  generalised  lesions, 
has  no  appreciable  danger. 

2)  The  consumption  of  macroscopically  healthy  lymphatic  ganglia 
is  not  without  danger  when  Ihey  are  insufficiently  cooked. 

The  law  is  therefore  right,  in  allowing  the  consumption  of  meat  from 
tuberculous  animals  after  sterilisation  and  removal  of  the  ganglia.  But, 
notwithstanding  scientific  evidence  the  sale  of  such  meat  at  low  prices 
after  sterilisationis  against  popular  opinion  and,  in  normal  times,  the  greater 
part  of  such  meat  is  lost.  The  author  therefore  suggests  as  a  remedy 
that  the  State  should  biiy  such  meat  at  a  low  price  and  preserve  it,  for  use 
in  penitentiary  establishments. 

1072  -  Rice  and  the  Chemistry  of  Food. —  Guareschi,  I.,  in  Annali  della  R.  Accademia 
d'Agricoltura  di  Torino,  Vol.  I<X,  1917,  pp.  41-77.  Turin,  1918. 

Rice  is  a  more  nourishing  cereal  than  supposed  and  richer  in  albumin- 
oids than  indicated  by  the  old  analyses.  The  substances  hitherto  found 
in  "  riso  svestito  "  (hulled  rice,  i.e.  freed  from  its  glumelles  but  not  decor- 
ticated) are  :  — 

Water ;  nitrogenous  matter  (albuminoids),  globulin,  edestine,  or  phyto- 
vitelline,  ghitenin  or  gluten-casein,  gluten-fibrin ;  vitamines,  in  the  extern- 
al layers  ;  ferments,  lipases,  cytases,  diastases ;  carbohydrates,  starch, 
fibre,  hemicellulose,  arabanoxylane,  xylane  (C5  Hg  O4),  sugar,  gum;  fat, 
(rice  oil) ,  free  oleic  acid ,  glycerides  of  arachic,  behenic  or  lignocerinic  acids  ; 
phosphatides,  pliytin  or  salt  (Ca,  Mg)  of  anhydro-oxi-methylene-di-phos- 
phoric  acid  ;  minerals,  especially  potassium  phosphate  with  magnesium 
phosphate,  etc. 

The  average  composition  per  cent,  of  good  hulled  rice  is  :  — 

Moistuife  13.17,  nitrogen  8.13,  fats  1.29,  nitrogen-free  extract  75-5» 
crude    fibre    0.88,    ash    1.03. 

All  the  chemical  elements  contained  in  rice  are  suitable  as  food.  The 
nitrogen  content  may  reach,  or  even   exceed,   9  %',    Piedmontese  rice  is 
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superior  to  rice  from  India,  Japan  and  Java  in  this.  The  albuminoids  of 
rice  are  inckided  in  the  so-called  whole  albuminoids  because  the  products 
of  their  hydrolysis  include  phenylalanine,  tyrosine  and  tr\"ptophane. 

The  most  important  substances  and  those  which  have  a  beneficial  in- 
fluence on  the  nutrition  of  the  nervous  system  are  found  especially,  "and  in 
some  cases  exclusively,  in  the  pericarp  or  external  coat  of  the  grain .  They  are 
vitamines,  phosphates  of  potash  and  magnesium,  phosphatides,  and  ferments. 

From  100  lb.  of  "riso  vestito  "  or  "risone"  (paddy)  are  obtained  : — 
75-80  lb.  of  "  riso  svestito  ",  "  sbramato  "  or  "  bruno  "  (hulled  rice), 
65  lb.  of  "  riso  bianco  mercantile  "  (white  commercial  rice),  62  lb.  of  "  riso 
camelino  "  or  "levigato  "  (polished  rice),  59  lb.  of  "  riso  brillato  "  (coated 
rice),  55  lb.  of  "  riso  brillato  stella  "  or  "  perla  "  (fancy  head).  From  20  to 
25  lb.  are,  therefore,  lost  and  can  be  used  only  as  a  food  for  live  stock. 

The  by-products  from  the  decortication  of  rice  (pula)  contain  no  phos- 
phates, but  there  is  much  phosphoric  acid  in  the  by-products  from  the  de- 
cortication and  polishing  of  rice.  They  contain ,  moreover,  all  the  vitamines. 
Polished  rice  contains' no  vitamines,  the  organic  compounds  of  an  alkaloid 
nature  necessary  ^  animal  life.  Polished  rice,  even  when  eaten  with  other 
nutritious  foods  more  or  less  rich  in  vitamines,  will  always  be  inferior  to  rice 
which  has  been  prepared  little. 

The  people  of  the  districts  of  Novara,  Vercelli,  Cremona,  etc.,  who  live 
largely  on  unpolished  rice,  thrive  well  on  it,  but  this  would  certainly  not 
be  so  with  polished  rice  because  excessive  polishing  (an  almost  modern  oper- 
ation) lowers  the  food  value  of  rice.  Asiatic  peoples,  who  have  used  unpo- 
lished rice  as  their  principal  food  since  remote  times  do  not  suffer  from 
the  special  diseases  caused  by  und^r -nutrition.  It  is  in  tho.^^e  places  where 
polished  rice  has  been  introduced  that  special  diseases,  particularly  beri-beri 
which  previously  occurred  rarely,  have  developed.  Investigations  made 
,fromi8g6to  1914  have  shown  that  polished  rice  eaten  with  or  without 
other  foods,  can  produce  serious  diseases  due  to  under-nutrition,  espe- 
cially in  the  nervous  system,  and  that  even  with  reall}''  nutritious  foods,  it 
will  always  be  inferior  to  rice  in  thC  most  natural  state.* 

The  author  refers  to  the  investigations  made  by  English  and  American 
chemists  and  physiologists  into  diseases  caused  by  the  continual  use  of  de- 
corticated cereals .  especially  beri-beri  (polyneuritis)  caused  by  decorticated 
rice  and  part'cularly  by  pol-"shed  "ice,  i.  e.  rice  completely  deprived  of  its 
outer  layers.  Photographs  are  given  of  hens  fed  on  white  or  polished  rice. 
In  a  short  time  the  birds  contract  pol5Tieuritis  and  die,  whereas  others  fed 
on  undecorticated  rice  do  very^  well.  Attention  is  drawn  to  the  work  of 
C.  FukTk  who,  in  1912,  isolated  from  rice  bran  a  vitamine  which  rapidly 
cures,  and  even  prevents  beri-beri  (i). 

From  all  points  of  view,  chemical,  physiological,  economical,  the  use 
of  rice  prepared  excessively,  and  especially  polished,  should  be  absolutely 
abolished.  It  is  said  that  polishing  is  necessary  for  keeping  rrce  and  mak- 
ing it  fit  for  transport,  etc.     The  rice  kept  for  over  a  century  and  analysed 

(i)  As  regards  vitamines,    polyneuritis,  etc.,  sec  i?.  Aug.,  1 018,  Nos.833,  824  and  835;; 
R.  July,   1018,  Nf).   710   with  the  note.  (Ed.)  i 
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b}-  Balland  was,  however,  not  polished  rice,  nor  is  that  which  comes  to  Eur- 
ope from  very  distant  countries.  The  rice  imported  into  Europe  is  paddy 
and  partialh  prepared  rice,  such  as  exported  by  Italy,  polished  rice  ("  raf- 
finato  "  or  "  camolino  ")  cannot  stand  journeys. 

In  healthy  and  rational  feeding  unpolished  rice  and  rice  prepared  to  a 
slight  extent  onl}'  should  be  used  as  polishing  is  opposed  to  all  the  scientific 
and  practical  laws  of  feeding. 

1073  -  Coffee  Substitutes  Made  with  Lupin  (i)  and  their  Disadvantages.  —  ecken- 

ROXH,  H.  (Natiunal  Institute  of  Hygit;ue,I,odz),in  Zcitschrift  fiir  U ntersuchung  der  Nahr- 
ungs-  und  Genussmittel,  Vol.  VI,  No.  35,»pp.  240-242.  Miinster,  1918. 
At  the  present  day  coffee  substitutes  containing  as  much  as  50  %  of 
lupins  are  being  used  in  Germany.  The  infusion  made  from  the^e  substi- 
tutes has  an  exc:eeding  bitter  fl'tvour,  difficult  to  improve  by  the  addition 
of  sugar  or  milk. .  This  proves  that  the  toxic  substance  contained  in  the 
lupins  (kipinin)  has  not  been  removed.  Roasting  is  not  sufficient  to  elimi- 
nate this  substance,  although  some  workers  maintain  it  is,  and  recent  in- 
vestigation'^  (Brauer  and  Loesxkr)  show  that  lupins  if  inefficiently  treated 
and  Consumed  as  m  these  substitutes  can  cause  illness  and  must  be  consi- 
dered as  unfit  for'human  consumption.  For  this  reason  the  measures  al- 
ready taken  in  Austria  to  prohibit  the  use  of  lupins  as  a  food  should  be 
adoped  everywhere  unless  there  is  sufficient  guarantee  that  the  requisite 
preliminary  treatment  has  been  carried  out. 

1074 -The  Antiseptic  Value  of  Some  Essential  Oils.  — cavel,  l.,  in  Comptes  Rendus 

des  Siances  de  V Acadimie  dcs  Sciences^  \'ol.  CEXVI,  No.  20,  pp.  827-829.  Paris,  May  21, 

1 1)  1 8 . 

The  author  classified  a  certain  number  of  essential  oils  according  to 
their  antiseptic  value,  by  determining  for  each  the  minimum  quantity  ne- 
cessary to  prevent  all  bacterial  growtli  in  ordinary  neutralised  meat  broth 
plentifully  sprinkled  with  water  from  a  septic  source.  The  inhibiting  quan- 
tity of  phenol  under  the  same  experimental  conditions  being  5-6  %q  the 
author  obtained  the  following  classification  for  essential  oils  according  to 
the  quantity  required  to  inhibit  giowth  :—  . 

Thyme  0.7  %o ;  marjoram  i.o  ;  orange-peel  oil  1.2 ;  verbena  1.6 ;  cassia 
1.7  ;  rose  1.8  ;  clove  2.0,  eucalyptus  2.25  ;  mint  2.5  ;  geranium  (Rose  de 
France)  2.5;  vetiver  2.7;  bitter  almond  2.8;  gaultheria  3.0;  geranium 
(Indian)  3.1 ;  wintsr-green  3.2  ;  meadowsweet  3.3  ;  spike-lavender  3.5  ;  ani- 
seed tree  3.7  ;  iris  3.8  ;  common  cinnamon  4.0  ;  wild  thpne  4.0  ;  birch  4.8  ; 
anisi  4.2  ;  mustard  4.2  ;  rosemarj^  4.3 ;  cuir^in  4.5 ;  neroli  4.75  ;  lavender  5  ; 
balm  5.2  ;  ylang-ylang  5.6  ;  juniper  6.0;  sweet  fennel  6.5  ;  reseda  6.5;  gar- 
lic 6.5  ;  lemon  7.0  ;  cajeput  7.2  ;  sassafras  7.5  ;  heliotrope  8.0  ;  cedrate  8.J  ; 
turpentine  8.6  ;  parsley  8.8  ;  violet  9.0  ;  camphor  10. o  ;  angelica  lo.o  ; 
patchouly  15.0. 

Seven  months  after  inoculation  the  culture  plates  were  still  sterile 
when  the  above  quantities  were  used. 


(i)  For  othiir  coffee  substitutes  recently  put  on  the  market  see  R.  Nov.  and  Due,  1917, 
Nos.   1022  and   1131.  See  also  No.   .1134  of  this  Review.   {Ed.) 
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1075  -  Recent  Investigations  at  the  Imperial  In.titute  (i)  —  BaihUn  of  ihe  imp'rM 

Institute,  Vol.  XV,  No.  3,  pp.  297-334,  353-440.  I<ondon,  July-September,  1917. 

Agricultural  products  of  Cyprus  (2).  —  Cyprus  is  essentially  an 
agricultural  country  and  most  of  its  exports  consist  in  products  of  the  soil. 
In  1915  the  quantities  of  the  most  important  products  were:—  wheat 
I  750  000  bushels,  barley  i  900000  bushels,  oats  375000  .bushels,  cotton 
23  982  cwt,,  silk  cocoons  651  207  lb.,  olives  59  756  cwt.,  grapes  479  719 
cwt.,  carobs  245  914  cwt.,  pomegranates  115  396  cwt.  The  exports  also 
include  oranges,  lemons,  wool,  hides,  etc.  The  Agricultural  Department  was 
re-organised  in  1913.  There  are  an  agricultural  school,  summer  vacation 
courses  for  school  masters,  and  travelling  instructors.  The  Agricultural 
Department  has  undertaken  experiments  with  new  crops,  especially  fodders 
and  foodstuffs  (of  these  last  rye  and  lucerne  are  now  being  grown  by  the 
farmers),  the  introduction  of  new  varieties  of  tobacco  and  cotton,  the  im- 
provement of  vine  and  olive  cultivation,  silkworm  breeding,  bee-keeping, 
and  methods  of  controlling  insect  pests  and  fungoid  diseases,  etc. 

At  the  Agricultural  Stations  of  Nicosia,  Ashia  and  Akaki  the  Allen's 
Improved  Ivong  Staple,  Mebane's  Early  Triumph,  and  Sakellarides  varieties 
of  cotton  have  been  cultivated  and,  in  addition,  the  New  Orleans  variety, 
grown  to  a  fair  extent  in  Cyprus,  was  also  cultivated  at  Nicosia.  At  these 
stations,  the  highest  yields  were  obtained  with  Triumph,  which  gave  271  lb. 
of  lint  per  acre  at  Nicosia  and  373  lb.  at  the  two  other  stations  ;  this 
variety  was  also  the  earliest.  Samples  of  Allen's  Improved  and  Mebane's 
Triuniph  were  examined  at  the  Imperial  Institute  and  gave  good  results. 

Table  I  shows  the  composition  of  some  essential  oils  extracted  from 
seeds  or  plants  in  Cyprus,  as  well  as  of  the  cake,  according  to  the  analyses 
of  the  Imperial  Institute.  Aniseed  {Pimfinella  Anisum),  of  which  i  000 
to  2  000  cwt.  are  exported  annually,  was  sold  at  Ivondon  before  the  war 
at  27s.  6d.  per  cwt.  The  seeds  yielded  2.8  %  of  essential  oil.  The  cake 
contains  neither  alkaloids  nor  cyanogenetic  glucosides,  and  may  be  used  as 
a  catfle-food.  Coriander  seeds  {Coviandrum  sativum)  gave,  by  steam  dis- 
tillation, 0.48  %  of  essential  oil,  white  cumin  seeds  (Cuminum  Cyminum) 
3.4  %  of  oil  containing  about  50  %  of  aldehydes,  and  black  cumin  seeds 
{Nigella  sativa)  0.3  %.  The  cake  of  the  first  species  contains  no  alkaloids  or 
cyanogenetic  glucosides,  that  of  the  last  two  contains  a  trace  of  alkaloid,  so 
that  their  use  is  not  advisable  unless  trials  are  previously  made.  The  essen- 
tial oil  of  black  cumin  seeds  has  no  commercial  value  because  of  its  dis- 
agreeable odour.  The  fixed  oil,  extracted  with  solvents  (44.8  %  of  the  seeds 
is  estimated  to  be  anhydrous)  is  brown  and  has  a  pronounced  flavour  and 
odour,  so  that  its  use  as  an  oil-seed  is  only  advisable  when  there  is  a  scar- 
city of  other  oil-seeds.  Its  properties  are:—  specific  gravity  0.8614,  so- 
lidifying point  of  fatty  acids  22.3°  C,  acid  value  101.2,  saponification  value 
198.0,  iodine  value  123.8  %,  unsaponifiable  matter  0.9-%. 

The  ordinary  origanum  oil  produced  in  Cyprus  is  obtained  by  the  di- 
stillation of  Origanum  dubium.    In  1913  a  new  form,  locally  known  as  "  rik- 


(i)  See  R.  Jan.,  igiS,  No.  5-  —  (2)  See  also  R.  .^pril,  IQ18,  No.  376.  (Ed.). 
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hanon  "  was  found  near  I^apithos  and  subsequently  described  by  HoLMES 
as  a  new  species  under  the  name  of  0.  Bevani.  Dried  plants  in  flower  (with- 
out the  roots)  yielded  1.9  %  of  essential  oil,  i.  e.,  about  half  that  obtained 
from  ordinary  origanum.  This  oil  contains  about  75  %  of  phenols  which, 
instead  of  containing  only  one  carvacrol,  as  those  of  0.  duhium,  consist  of 
a  mixture  of  approximately  41  parts  of  carvacrol  and  34  of  thymol. 

TabIvE  I.   —  Composition  of  the  essential  oils  of  Cyprus 

and  their  cakes. 


Essential  oils  : 

Specific  gravity  at  i5°C  .  . 
Optical  rotation  in  loo  mm. 

tube 

Refractive    index 

Solubility    in   90  %  alcohol: 

soluble  in 

Solidification  point 

Cake  : 


Moisture 

Crude  proteins. 

Consisting  of  :  true  proteins  . 
OtlMi  nitrogenous  substances 

Fat. 

Starch,  etc.  (by  difference)   . 

Fibre  

Ash 

Nutrient  ratio 

Food   units 


Pimpinella 
Anisum 


Coriandrum 
sativum 


Cumitmm 


Origanum 

Bevani 


0.990 

oo 

1-557  at  24"t 

a-Svolsatis^C 
I7«.5C 


21.3     » 


19.3  % 
2.0    » 


29.7  % 

26.9     » 

10.9     » 

5.2     » 

I  :4.5 
154 


0.879 

-r   12'  20' 
1.467  at  20"C 

1.9      at  1500 


6.5  % 

12.8  » 


0.956 

+  130' 
i.5ioat23'C 

I.I 


11.5% 
1-3    • 


15-6  % 

26.7  » 

29.2      K 

9.2      » 

I  :4.9 

98 


8.7  % 
17.6   » 


17.2  % 
0.4  » 


30.0  % 
27.9    > 
10.2   » 
5.6   -> 

1:5-5 

M7 


0.951 

+  o  24' 
1. 5 1  at23'C 

2.7    ati50C 


Kyko  oats  from  Cyprus  were  cultivated  at  Kew,  where  they  were  iden- 
tified as  Avena  sativa  var.  ohtusata  Alef.  They  are  commonly  cultivated 
in  South-Eastern  Europe  as  well  as  in  France,  where  they  are  known  as 
Avoine  blanche  de  Hongrie,  de  Pavolie,  de  Turquie,  or  de  Russie.  At 
Kew  they  reached  a  height  of  from  5  to  6  ft.  without  the  roots  but  including 
the  heads  which  were  about  i  ft.  long.  The  analy.ses  given  in  Table  II 
were  made  from  plants  in  flower.  The  composition  of  white  cumin  chafE 
shows  it  be  of  great  food  value. 

Squill  (Urginea  Scilla  ==  Scilla  maritima)  is  fairly  common  in  Cyprus, 
but  is  not  utilised.  Dried  slices  of  the  bulb  sent  to  the  Imperial  Institute 
jwere  declared  to  be  unsaleable  because  of  their  brown  colour  as  the  British 
and  United  States  Pharmacopteias  only  accept  yellowish-white  bulbs. 
There  are  two  varieties  of  squill,  one  with  white  bulbs,  the  other  with  red 
bulbs  (the  Cyprus  squill  belongs  to  the  latter  variety)  ;  both  are  of.  equal 
medicinal  value. 


I 
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Table  II.   —    Percentage  composition  of  Cyprus  grains, 

chaff  and  hay. 


Moisture 

Crude  protein 

Consisting  of :  true  proteins  . 
Other  nitrogenous  substances 

Fat r.    .    . 

Starch,  etc.  (by   difference)  . 

Fibse 

Ash 

Nutrient  ratio      

Food  units   .    .    : 


Chick  peas 


Oats 


Oat  straw 


K}-ko  oat 
hay 


White 
cumin  chaff 

(stems 
and  seeds) 


10.3 

21.7 


6.1 

57-7 
1.6 
2.6 


18.6 
3-1 


:   3-3 
127 


8.4 

8.9 

8.8 

8.9 

2.6 

5-4 

7.9 

2.1 

3-7 

I.O 

0.5 

1.7 

6.0 

1.6 

1-3 

59.0 

41.8 

40.0 

13.2 

32.3 

35-2 

4-5 

12.8 

9-3 

I   :  8.2 

I   :   17-5 

I   :  8 

i          96 

52 

57 

10.6 

9.6 


4.6 

46.6 

16.5 

12. 1 
I    : 


7-3 
2.3 


82 


The  liquorice  plant  {Glycyrrhiza  glabra)  grows  wild  in  some  parts  of 
the  north  and  east  coast  of  Cyprus.  Two  samples,  called  Lapithos  and 
Famagusta,  from  the  place  of  their  origin,  gave  on  analyses  the  following 
figures  respectively:  —  Moisture  8.4,  and  y.y  %;  ash  7.8  and  6,0  %,  extract 
on  maceration  wdth  chloroform  water  27.1  and  23.6  %,  glycyrrhizin  10.2 
and  9.g%. 

Tobacco  growing  in  Cyprus.  —  After  the  British  occupation  tobacco- 
growing  was  abandoned  in  the  island,  and  the  tobacco  used  imported  from, 
Macedonia.  Owing  to  the  rises  in  the  price  of  tobacco  of  late  years  its 
cultivation  has  recently  been  taken  up  again  and,  in  1917,  a  jdeld  of  12  000 
bales  was  expected.  Since  1914  the  Agricultural  Department  of  Cyprus 
has  been  undertaking  a  series  of  tobacco  growing  experiments  in  different 
parts  of  the  island  with  the  Samsoun,  Kavallas,  Xanthi  and  Trebizond 
varieties.  The  results  improved  each  year  and  were  entirely  satisfactory. 
About  ^3  of  the  tobacco  now  produced  in  Cyprus  is  made  into  "  Latakia  ", 
or  fumed  tobacco  by  fumigation  for  four  or  five  months.  This  process  was 
introduced  into  the  island  by  Syrian  refugees  and  with  it  fermentation, 
selection  of  the  leaf,  etc.  require  neither  great  skill  nor  care,  and  became  of 
secondary  importance.  Latakia  tobacco  exported  into  England  sold  well 
there.  A  wild  plant,  elecampane,  locally  known  as  "  gonisos  ",  grows 
very  abundantly  in  the  island  and  is  well  suited  to  the  fumigation  process. 

Sunflower  stems  from  Pv.hodesia.  —  The  cultivation  of  sunflowers 
for  seed  production  is  increasing  in  Rhodesia.  In  1916  it  occupied  i  766 
acres  and  yielded  500  tons  of  seed.  It  should  be  possible  to  extend  its  cul- 
tivation much  more  and  to  make  an  additional  profit  from  the  stems.  The 
sample  sent  to  the  Imperial  Institute  for  examination  consisted  of  main 
stems  about  6  ft.  long,  i  34  to  i  ^4  in-  in  diameter  at  the  root  and  34  to 
%  in  at  the  top,  containing  a  firm,  white  pith  with  a  specific  gravity  of 
0.043.     The  constituents  of  the  dry  pith  were  :■ —  ash  18.6  %,   proteins 
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3.4%,  fat  I.I  %,  fibre  21.8%.  As  compared  with  maize  pith  it  contains 
much  more  ash  and  much  less  fibre.  It  might  be  used  as  a  food  for  cattle, 
but  it  must  be  remembered  that  the  Division  of  Chemistry  of  the  United 
vStates  Department  of  AgriAilture  {BtilletinNo.  50, p.  27)  has  shown  the  food 
value  of  maize  stems  to  be  increased  by  the  removal  of  the  pith,  which  is 
the  least  digestible  part  and  is  very  absorptive.  Sunflower  pith  contains 
too  little  cellulose  to  be  used  for  the  extraction  of  this  product.  Its  fibre 
is  too  short  and  brittle  to  replace  sola  (Aeschynomene  aspera)  pith  in  the 
manufacture  of  sun-helmets.  The  entire  stems  yield  37  to  38  %  of  pulp 
which  gives  a  fairly  good  paper  which  does  not,  however,  bleach  well.  If 
the  pith  is  removed  from  the  chopped  stem  b^^  scraping  and  winnowing, 
36  %  of  a  pulp  is  obtained  which  gives  a  better  paper,  but  also  does  not 
bleach  well. 

The  stems  examined  contained  10.3  %  of  moisture  and  10.7  %  of  ash 
of  the  following  composition  : —  potash  49.6  %,  soda  2.3  %,  phosphoric 
acid  1.5  %.  The  best  use  to  which  these  stems  can  be  put  is  to  chop  them 
up  finety  and  spread  them  as  manure,  since  they  contain  about  5  %  of  po- 
tash, or  else  to  burn  them  and  use  the  ash  as  a  potassic  fertiliser  or  for 
the  extraction  of  potash,  as  is  done  in  Russia. 

Raffia  or  bass  :  its  production,  preparation  and  utilisation. 
—  Raffia  or  bass,  used  for  tying  plants  and  in  grafting  is  obtained  chieflj^ 
from  Raphia  pedunculat'a  of  Madagascar,  which  is  essentially  a  coast  spe- 
cies. The  principal  centres  of  production  of  the  fibre  are  the  provinces 
of  Majunga,  Nossy-Be  and  Analalava,  and  the  east  coast  between  Tama- 
tave  and  Vatoniandry .  The  same  species  also  occurs  in  East  Africa.  Other 
palms  also  yield  raffia,  but  of  a  quality  inferior  to  that  of  Madagascar. 
The  most  important  of  these  are  : —  R.  vinifera  (—  R.  taedigera),  abundant 
in  mam''  parts  of  West  Africa,  R.  Laurentii,  R.  Gentilii,  R.  Munhuttomm, 
R.  Sese,  which  with  R.  vinifera  and  other  species  occurs  in  large  numbers 
in  the  Belgian  Congo,  jR.  longtflora  of  the  Ivory  Coast,  etc. 

R.  pedunculata  can  be  used  for  the  extraction  of  fibre  when  about 
15  years  old  and  attains  its  maximum  yield  when  40  to  50  years  old,  when 
fructification  begins.  The  raffia  strip  consistsof  the  leaf  epidermis,  which 
is  strongly  thickened  on  the  exterior  and  bands  of  sclerenchymatous  cells 
immediately  beneath  it.  In  R.  pedunculata  these  bands  of  schlerenchyma 
are  separated  from  one  another  by  one,  rarely  two,  thin-walled  parenchy- 
matous cells.  A  palm  gives  on  the  average  10  leaves  a  year,  but  as  some 
are  left  to  develop,  only  an  average  of  6  is  cut,  weighing  altogether  about 
225  lb.  and  yielding  3.22  %  of  dry  ralfia,  or  about  7  34  lb.  a  year.  Before 
the  war  the  price  of  raffia  at  Tamatave  was  from  £  18  to  £  24  per  metric  ton. 
In  1914,  4  424  metric  tons  of  raffia  with  a  value  of  £97  329  were  exported 
from  Madagascar.  The  raffia  trade  is  also  beginning  to  develop  in  West 
Africa  and  in  some  parts  of  East  Africa.  Raffia  is  used  in  Madagascar 
for  the  manufacture  of  relatively  fine  fabrics  (made  with  the  fibre  alone  or 
mixed  with  cotton  or  silk),  of  mats  known  as  "  rabannas  ",  of  hats,  etc. 
In  Zanzibar  sacks  are  made  of  it,  in  France  mats,  carpets,  baskets,  curtains, 
etc.     It  dyes  easity. 
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"  Wild  Olive  ''  Fruits.  [Ximenia  americana)  from  South  Africa  (i). 
—  This  species,  widely  distributed  in  tropical  Africa,  India,  Ceylon,  Brazil, 
the  West  Indies  and  the  tropics  generally,  has  fruit  known  by  different  names 
according  to  the  district  in  which  it  is  found  (wild  lime,  mountain  plum, 
seaside  plum,  citron  of  the  sea,  etc.).  The  natives  of  the  various  countries 
and  different  writers  disagree  in  the  properties  attributed  to  it.  Some  say 
it  is  edible  (Watt,  SchwEINFURTh)  ,  others  that  it  smells  of  prussic  acid  and 
that  no  animal  will  touch  it,  and  others  (Safford)  that  it  is  much  relished 
by  a  species  of  dove.  There  is  also  much  diversity  of  opinion  with  respect 
to  the  kernels  of  the  fruit  which  are  edible  according  to  some,  purgative  or 
poisonous  according  to  others.  A  sample  froin  South  Africa  was  examined 
at  the  Imperial  Institute  with  the  following  results  :■ —  Average  weight, 
of  the  whole  fruit,  1.6  gm.,  of  the  kernel,  1.2  gm.  ;  oil  yield  of  the  kernel 
(containing  3.4  %  of  moisture)  65.6  to  65.8  %  (equivalent  to  67.9  and 
68.1  %  from  the  dry  kernels)  by  extraction  with  light  petroleum  and  ace- 
tone respectively  ;  specific  gravity  at  I5^C.,  0.9221  and  0.9220  ;  acid  value, 
2.1  and  1.6  ;  saponification  value  170.4  and  172.7  ;  iodine  value,  93.6  and 
88.8  %  ;  unsaponifiable, matter  2.9  %  including  2  %  of  a  rubber-like  sub- 
stance which  makes  the  oil  very  viscous  and  makes  it  uncertain  whether  it 
could  be  used  for  commercial  purposes  (lubricating,  soap-making,  etc.) 
before  technical  trials  on  a  large  scale  have  been  made.  The  oil  is  non- 
drying.  The  rubber-like  substance  does  not  appear  suitable  as  a  rubber 
substitute.  An  analysis  of  the  meal  gave  the  following  results  : —  Mois-« 
ture  6.2  %  ;  crude  protein  38.8  %  of  which  33.4  %  were  true  proteins  and 
5.4  %  other  nitrogenous  substances  ;  fat  5.3  %  ;  starch,  etc.  (by  difference) 
38.1  %  ;  fibre  6.3  %  ;  ash  5.3  %  ;  nutrient  ratio  i.  :  1.3  ;  food  units  148. 
It  contains  no  cyanogetic  glucoside.«.  It  is  very  rich  in  protein,  but  as 
feeding  trials  in  Germany  did  not  give  very  good  results,  it  would  be  well 
to  make  further  trials  before  deciding  the  question  definitely. 

Three  new  oil  seeds  from  West  Africa.  —  These  seeds  are  known 
as  "  N'gore  nuts"  {Ongokea  Gore),  "  N'kamba  nuts"  [Heisteria  sp.),  and 
"  Strephonema  kernels  "  {Strephonema  sp.).  As  these  species  have  only 
been  identified  botanically  by  the  fruit  they  are  uncertain  or  incomplete. 

The  results  of  analyses  of  the  oils  and  cakes  afe  given  in  Table  111. 
The  oil  of  the  first  species  (yield,  70.7  %  of  the  dry  kernels)  is  of  a  dark 
colour  and  has  an  unpleasant  smell.  It  is  viscous,  and  may  be  used  for 
lubricating,  soap-making,  etc.  ;  it  is  non-drying.  The  oil  of  the  second 
species  (yield,  16.3  %  of  the  dry  kernels)  is  non-drying  and  could  be  used 
for  various  industrial  purposes.  The  fat  of  the  third  species  (yield,  41.8  % 
of  the  dry  kernels)  melts  at  29'' C,  contains  6.9  %"of  glycerin,  and  has  a 
neutralisation  value  of  fatty  acids  of  183.2.  None  of  the  meals  contain 
alkaloids  or  cyanogenetic  gluccsides,  but  that  of  N'kamba  nuts  appears  to 
contain  saponin  and  that  of  Strephonema  kernels  a  considerable  quantit}^ 
of  tannin  (a  sample  contained  7.3  %  of  moisture,  44.3  %  of  matter  in- 
soluble in  water,  17.7%  of  non-tannin  extractive  matter,  30.7%  of  tannin, 


(i)  See  also  R.  Sep  .,  19x8,  No.  9S5,   (Ed.). 


i 


• 


EXPERIMENTAI.  AND   ANAXYTICAL   WORK 


II57 


3.3  %  of  ash,  tintometer  readings  for  a  0.5  %  tannin  solution  in  a  i  cm. 
cell,  red  7.4,  yellow  15.9)-  It  seems  unlikely  that  this  meal  may  be  used 
as  a  tanning  material  or  for  the  manufacture  of  tanning  extract,  but  the 
extract,  which  is  dark  purple-red,  would  give  a  dark-coloured  leather. 

Table  II.  —  Properties  0/  the  three  oils  and  the  meals 
corresponding  to  them. 


\ 


Oils  : 

Specific  weight  at  i5''C 

Solidifying  point  of  fatty  acids.    .    . 

Acid  value 

Saponification  value 

Iodine   value 

Hehner  value  . 

Insoluble  fatty  acids  .... 
Unsaponifiable  matter   .    .    . 

Volatile  acids,  soluble 

Volatile  acids,  insoluble 

Acetyl  value 

Meals  : 

Moisture 

Crude  protein 

Consisting  of:  true  proteins  . 
other  nitrogenous  substances 

Fat. 

Starch,  etc.  (by  difference) 

Fibre  

Ash 

Nutrient  ratio 

Food  units 


N'gore 
Nuts 


N'kamba 
Nuts 


Strephonema 
Kernels 


0.087 
<    8C 
17.7 
190 

^53  % 
83  approx. 

80. 2% 

2.8  I 

i.o 
12  approx. 
85.5 


0.931 
17OC 
26.1 
194.8 
93-2 
94-5 


/o 


I 


93-4  % 
I.I  » 


6.8  % 
43-4  " 


37.6  % 

5.8  » 


7.0  % 
26.9  » 
8.8  .' 
J.I  » 
I  :  I 
153 


2.05 
0.95 


6.2  % 
18.9  » 

15-5  % 
3-4  « 

1.3  % 
68.4    « 

2.4  » 
2.8    » 

1:3.8 
119 


0.8596 

8.0 
iSi.i 


0/ 
/o 


0.9 

0.2 


7-3  % 
9-3   '■ 


S-.z  % 
1.3  . 


0.9  % 
69.9   » 
9.1    » 
3-3  » 


Indian  trade  in  oil  seeds.  — The  annual  production  of  oil  seeds  in 
India  is  well  over  5  million  tons  of  a  value  exceeding  £  50  coo  000.  The 
paper  under  review  is  divided  into  two  parts,  one  which  treats  of  the  trade 
generally,  and  one  dealing  in  detail  with  each  seed,  its  oil  and  by-products, 
namely  : —  cotton,  linseed,  niger  seed  [Qitizotia  ahyssinica),  rape  {Brassica 
campestris) ,  Indian  rape  {Eruca  sativa),  mustard,  poppy,,  ground,  nuts, 
sesame,  castor  seed,  mowra,  mahua  or  mowa  [Bassia  latijolia,  B.  longifolia, 
B.  butyracea),  copra,  and  coconut  oil.  A  table  gives  the  world's  trade  in 
these  oils  and  the  Indian  exports  for  1913-14,  and  thefr  importation  into  the 
chief  countries  consuming  them. 

A  POSSIBLE  NEW  SOURCE  OF  THYMOL.  —  Before  the  war  thymol  was 
obtained  commercially  only  from  ajowan  oil,  distilled  from  ajowan  seeds 
{Cartim  copticum)  which  were  exported  for  this  purpose  from  India  to  Ger- 
many. 

Among  the  plants  considered  as  a  possible  source  of  thymol  is  Ocimum 
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viride,  a  native  of  West  Africa  which  has  been  introduced  into  India, 
Cyprus,  and  the  West  Indies.  In  the  wild  state  this  plant  reaches  a  height 
of  3  ft.  to  6  ft.,  and  is  perennial.  It  is  sometimes  known  as  "  mosqiuto 
plant  "  because  it  is  supposed  to  keep  these  insects  away.  Several  samples 
of  0.  viride  leaves  from  Nigeria  and  vSierra  I,eone  were  examined  at  the  Im- 
perial Institute  and,  on  distillation  0.35  to  1.2  %  of  essential  oil  containing 

32  to  65  %  of  thymol  was  obtained.  The  Institute  obtained  seed  of  this 
species  from  Sierra  I,eone  and  distributed  it  in  Seychelles,  Cyprus  and  the 
East  Africa  Protectorate.  The  plant  did  well  in  Seychelles,  and  two  sam- 
ples of  oil  distilled  locall}^  were  examined  at  the  Imperial  l»stitute.  Leaves 
from  four  month  old  plants  which  had  just  started  flowering  gave,  on  dis- 
tillation, 0.5  %  of  oil.  Four  months  later  the  bushes  were  6  ft.  high.  By 
distilling  the  upper  8  in.  of  the  shoots  0.45  %  of  oil  was  obtained.  The 
total  yield  of  oil  was  nearly  3  Y2  tons  per  acre.     Five  or  six  cuttings  a  year 

,may  be  made.  The  two  oils,  from  the  leaves  and  the  stems  respectively, 
had  the  folllowing  properties : —  specific  gravity  at  150  C,  0.942  and  0.924 ; 
optical  rotation  ao  +  i°5'  and  +  0.6°  ;  phenols,  62  %  and  52  %  ;  solubility 
in  alcohol,  soluble  in  3.1  vols,  of  70  %  alcohol  at  15°  C.  and  insoluble  in  20 
or  less  vols,  of  70  %  alcoiiol,  but  soluble  in  1.4  vols,  of  80  %  alcohol  at 
150C.     The  phenols  in  both  oils  seem  to  consist  entirely  of  tb3^mol. 

Indian  henbane  [Hyescyamus  muticus).  —  This  plant  is  now  the 
chief  source  of  atropine,  and  is  obtained  commercially  from  Egypt  and  the 
Soudan.  The  species  also  occurs  commonly  in  India.  A  sample  from  In- 
dia examined  at  the  Imperial  Institute  a  few  years  ago  contained  only  o.i  % 
of  total  alkaloid,  much  less  than  is  found  in  the  Egyptian  plants.  A  sam- 
ple of  Indian  henbane  (probablj'  H.  muticus)  examined  by  Barnes  in 
1916  contained  0.827  %  "^  mydriatic  alkaloids.  '  A  specimen  grown  at  the 
Koilpatti  Agricultural  Station,  Madras,  and  examined  by  the  Imperial  In- 
stitute in  1916  yielded  0.61  %  of  total  alkaloids  (equivalent  to  0.66  %  of 
the  dry  material)  which  crystallised  easily  and  consisted  of  hyoscyamine. 
The  results  of  this  cultivation  test  were,  therefore,  satisfactory. 

Baobab  wood  and  bark  from  South  Africa.  —  Baobab  {Adan- 
sonia  digitata)  occurs  frequently  in  tropical  Africa  and  India^  and  has  been 
introduced  into  the  West  Indies.  The  fibre,  extracted  from  the  inner  bark, 
is  used  by  the  natives  for  making  ropes  and  sacking,  and  small  quantities 
are  occasionalh'^  sent  to  England  from  the  West  Indies  for  use  in  the  manu- 
facture of  paper.  The  Imperial  Institute  examined  samples  sent  from  South 
Africa  in  1917  to  ascertain  their  value  for  paper-making.  The  air-dried 
wood  contained  10.2  %  of  moisture  and  52.5  %  of  cellulose.  The  fibres 
were  0.7  to  3.2  mm.  long,  but  mostly  from  1.5  to  2,5  mm.  On  boiling  with 
caustic  soda  48  to  50  %  of  dry  pulp  were  obtained.  The  air-dried  "bark, 
contained  9.2  %  of  moisture  and  44  %  of  cellulose.  The  fibre  was  from 
i.o  to  4.6  mm.  long,  but  mostly  1.7  to  2.4  mm.  Boiling  it  wich  caustic 
soda  gave  27  %  of  dry  pulp.     From  the  inner  bark  alone  was  obtained 

33  %  of.  excellent  quality  pulp  which,  however,  did  not  bleach  satis- 
factorily.' On  the  other  hand,  if  the  whole  bark  is  used  the  pulp  contains 
sclerenchymatous  cells  which  are  not  removed  by  washing  and  make  the 
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pulp  gritty  and  too  hard  to  be  used.  The  pulp  from  the  wood  is  less  good 
than  that  from  the  inner  bark  and  is  less  satisfactory  for  paper-making. 
Owing  to  the  lightness  and  bulkiness  of  the  wood  it  would  have  to  be  made 
into  pulp  in  the  countries  producing  it. 


—  lu   The  Journal 
rP-  3S?-39*^-  Ade- 


1076  -  Australian  Interstate  Conference  of  Agricultural  Scientists. 

oj  the  Department  of  Agriculture  of  South  Australia,  Vol.  XXI,  No.  5 

laide,  1917- 

A  Conference  attended  by  agricultural  scientists  from  all  the  Austra- 
lian States  convened  by  the  Federal  Government  at  the  instance  of  the 
Advisory  Council  of  Science  and  Industry,  was  held  in  Melbourne  from  No- 
vember 9th  to  November  i6th,-i9i7.  A  number  of  papers  dealing .  with 
different  aspects  of  agricultural  science  were  read  and  discussed.  The 
following  resolutions  were  carried  by  the  Conference  and  forwarded  to 
the  Executive  Committee  of  the  Advisory  Council  of  Science  and  Industry 
of  the  Commonwealth  of  Australia. 

I.  —  That  a  "Seed  Improvement  Committee"  be  formed,  which 
should,  among  other  matters,  deal  with :  —  a)  The  nomenclature  of  cultivated 
varieties  of  farm  crops  ;  b)  the  elimination  of  undesirable  varieties  of  crops  ; 

c)  the   exchange  and  dissemination   of   seed  samples   for   research   work ; 

d)  the  recommendation  of  money  grants  to  approved  State  or  other  Insti- 
tuti£)ns  for  work  in  connection  with  seed  improvement  and  the  introduc- 
tion of  improved  varieties  of  crops. 

II.  —  That  in  view  of  the  benefits  to  be  derived  from  the  systematic 
introduction  of  seeds  and  plants  into  the  Commonwealth  and  to  ensure 
more  economy  of  effort  in  this  direction  on  the  part  of  all  the  States,  this. 
Conference  is  of  the  opinion  that  as  soon  as  practicable  a  Plant  Introduc- 
tion Bureau  should  be  established,  the  functions  of  which  would  include  :  — 
1)  Arrangements  for  the  introduction  of  new  and  useful  agricultural  plants 
from  other  countries  into  the  Commonwealth  ;  2)  the  systematic  testing 
of  these  introduced  plants  in  cooperation  with  State  Experiment  Farms  ; 
3)  the    systematic  recording  of  the  results  of  such  tests. 

III.  —  That  each  State  Department  of  Agriculture  should  continue 
or  initiate  the  work  of  improvement  and  selection  of  its  cultivated  crops 
as  part  of  its  regular  work,  and  that  such  work  of  improvement  be  on  uni- 
form lines  in  all  the  States. 

IV.  —  That  the  rust  in  cereals,  particularly  black  rust  in  wheat,  which 
is  common  in  all  the  States,  and  in  some  seasons  largely  reduces  the  yields, 
be  made  the  subject  of  a  special  investigation  in  connection  with  plant- 
breeding. 

V.  —  That  the  Executive  Committee  of  the  Advisory  Council  be 
asked  to  arrange  for  an  annual  meeting  of  plant -breeders  from  the  different 
States,  with  a  view  to  co-ordinating  their  work  and  arriving  at  a  uniform 
policy  without  interfering  with  individual  methods.  The  meeting  to  be 
fixed  at  a  convenient  season  of  the  year  (July). 

VI.  —  That  an  organisation  should  be  established  to  deal  with  the  col- 
lection, propagation,  improvement,  and  cultivation  in  vsuitable  areas  of  the 
most  promising  indigenous  grasses  and  fodder  plants. 
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VII.  —  That  it  is  advisable  to  closely  investigate  the  tobacco  in- 
dustry in  Australia,  both  in  the  interests  of  the  producer  and  with  a  view 
to   retaining  locally  the  profits  of  manufacture. 

VIII.  —  That  in  view  of  the  high  prices  ruling  for  fibre  products  and 
the  desirability  of  making  Australia  self-contained  in  the  production  of 
fibre,  a  thorough  investigation  be  made  into  the  possibilities  of  fibre  cul- 
tivation in  Australia,  particularly  flax  and  sisal  hemp,  and  the  possibili- 
ties of  producing  these  fibres  for  local  manufacture  of  for  export. 

IX.  —  That  the  Advisory  Council  of  Science  and  Industry  be  asked 
to  ascertain  whether  the  British  Government  would  be  prepared  to  purchase 
dew-retted  flax  fibre  from  Australia  in  191.9,  and  if  so,  what  quantities  and 
at  what  price  f.  o.  b. 

X.  —  The  Conference  is  of  opinion  that  the  prospect  of  commercial 
production  of  power  alcohol  from  certain  crops  is  promising,  and  suggests 
that  special  experiments  should  be  arranged  by  the  Advisory  Council  of 
Science  and  Industry  to  determine  the  actual  yields  of  alcohol  obtainable 
from  these  crops,  including  sorghums  in   various  stages  of  development. 

XI.  —  That  the  Conference  welcomes  the  proposal  of  the  advisory 
Council  to  investigate  the  utilisation  of  Australian  phosphates,  and  suggests 
that  this  investigation  should  include  manurial  trials,  particularly  on 
pasttire  lands  in  those  of  the  States  which  possess  such  phosphates.  i 

XII.  —  That  in  view  of  the  need  for  a  supply  of  scientific  investigators 
into  agricultural  and  pastoral  problems  the  Advisory  Council  of  Science 
and  Industrj^  be  requested  to  direct  the  attention  of  the  various  Australian 
Universities  to  the  subject. 

XIII.  —  In  view  of  the  prominent  position  occupied  by  the  «United 
States  of  America  in  scientific  and  practical  agriculture,  and  of  the  similarity 
of  the  climatic  and  economic  conditions  of  that  country  to  those  of  Austra- 
lia, this  Conference  recommends  the  early  appointment  of  a  permanent  agri- 
cultural representative  from  Australia  to  the  United  States,  whose  duties 
should  include  keeping  Australia  in  touch  with  improved  scientific  and  prac- 
tical methods  in  agriculture  and  the  supply  of  promising  varieties  of  cereals  i 
and  other  crops. 

XIV.  —  That  the  Conference  expresses  its  appreciation  of  the  action 
of  the  Executive  Committee  of  the  Advisory  Council  of  Science  and  In- 
dustry in  calling  it  together,  and  is  confident  that  the  opportunity  of  meeting 
and  consulting  together  thus  afforded  to  agricultural  scientists  from  the 
different  States  will  be  beneficial  to  agricultural  progress  in  Australia. 


CROPS  AND    CULTIVATION. 


1077  -  Investigations  into  the  General  Movements  of  the  Atmosphere.  —  garrigou- 

lyAGRANGK,  P.,  in  Comptes  rendits  dc  V Academie  des  Sciences,  VoL  CLXVII,  No.  .\,  pp.  i/o- 
172.  Paris,  1918. 

The  general  movements  of  the  atmosphere  affect,  during  periods  of    ^ 
greater  or  lesser  length  and  in  well-marked  directions,  whole  zones  of  the 
hemisphere.     In  every  season  the  general  circulation  is  characterised  by 
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areas  of  high  and  low4)ressure,  registered  at  the  Signal  Office  of  Washington. 
As  a  result  of -the  general  movement  in  question  these  are  subjected  to  trans- 
formations and  displacements  which  rise  or  fall.  The  resulting  effects  in 
each  district  are  noted  on  the  charts  of  the  various  meteorological  stations. 
Unfortunately  the  complexity  and  duration  of  the  phenomenon  make  it 
very  hard  to  understand,  and  to  recognise  it  it  is  necessary  to  examine  a  long 
series  of  charts.  To  make  this  easier  the  author  has  evolved  an  original 
method  of  examination.  Each  chart  is  considered  as  an  instantaneous 
photo  of  the  phenomenon,  and  the  charts  are  joined  to  each  other  by  the 
requisite  number  of  intermediate  conditions.  When  reproduced  on  a 
cinematograph  film  and  projected,  these  series  of  charts  give  the  impression 
of  a  fairly  rapid  movement,  the  different  phases  of  which  can  be  easily 
distinguished.  It  has  thus  been  possible  to  prove  :—  i)  that  the  low  and 
high  pressures  (at  the  surface  of  Europe  and  North  America)  follow  a  tra- 
j  ectory,  sometimes  to  the  north  on  the  Goth  parallel,  sometimes  to  the  south 
on  the  30th,  so  that,  in  a  given  region,  the  atmosphere  is  subjected  to  a 
sort  of  respiration  as  a  result  of  the  alternate  rise  and  fall  of  this  trajectory  ; 
2)  that  the  displacements  of  the  trajectory,  involving,  at  the  time  of  falls, 

fthe  formation  of  elongated  isobars  which  precede  the  gusts,  make  it  possi- 
ble to  determine  exactly  the  periods  when  these  are  to  be  feared  ;  3)  that 
these  phenomena  are  reproduced  in' accordance  with  a  fairly  well-defined 
law  of  periodicity. 

The  study  analysed  has  shown  astronomical  relations  similar  to  those 
shown  by  Potncare;  in  his  study  on  the  displacement  of  the  field  of  the 
trade-winds.  Both  above  and  below  the  30th  parallel,  the  action  of  the 
moon  usually  draws  with  it,  in  aggregate  movements,  vast  areas  of  the 
hemisp-here.  Thus,  by  the  help  of  this  periodicity  it  is  possible  to  connect 
with  the  movements  of  the  moon  (chiefly  in  declination)  the  general  mo- 
v:^ments  of  the  atmosphere  and,  in  each  region,  the  displacement  of  the 
trajectory  from  the  centre  of  depression.  If  the  movements  on  a  given 
meridian  and  those  near  it  are  known  it  is  also  possible  to  deduct  the  pro- 
bable succession  of  the  phenomena  during  one  day,  and  to  state,  for  exam- 
ple, that  during  that  period  the  centres-  of  depression  will  tend  to  pass 
to  the  north  of  the  point  of  observation,  that  this  movement  will  be  more 
marked  towards  the  evening,  etc. 

1 1078  -  The  Effect  of  Weather  on  the  Yields  of  Potatoes,  Wheat  and  Maize,  in  Ohio, 

U.~  S.  A.  —  Warren  Smith,  J.,  in  the  Monthly  Weather  Review,  Vol.  Xlyll,  No.  2,  pp. 
78-87  +  15  Figs. ;  Vol.  XIvIII,  No.  5,  pp.  222-236  +  23  Figs. ;  Vol.  XI^IV,  No.  2,  pp.  74- 
75.  Washington,  February,  1914;  May,  1915;  February,  1916.  ^ 

The  author  has  made  use  of  the  abundant  meteorological  and  agro- 
nomical statistical  data  collecte4  by  the  Weather  Bureau,  Bureau  of  Stati- 
stics and  Bureau  of  Crop  Estimates  of  the  U.  S.  Department  of  Agricul- 
ture to  investigate  the  influence  of  weather  on  the  distribution  and  3d  elds 
of  potatoes,  winter  wheat,  and  maize  in  the  State  of  Ohio. 

1.  —  Potatoes.  ^-  The  most  important  weather  factor  for  this  plant 
jis  normal  temperature  during  July  ;  if  it  exceeds  normal  the  yield  will  be 
,»uch  below  average.     The  coefficient  of  negative  correlation  is  very  high  : 
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y=  —0.51(1).  When  r  is  calculated  for  the  other  {nonths  or  groups  of 
months  the  values  obtained  are  always  negative,  but  less  high  than 
those  for  July.  They  are  :  —  May,  —  o.io  ;  June,  —  0.22;  July,  —  0.51 ; 
August,  —  0.31 ;  September,  —  0.21;  October,  —  o.ii ;  June  and  July 
combined,  —  0.50;  July  and  August  combined,  —  0.050  ;  June,  July 
and  August  combined,  — 0.49. 

The  efiect  of  the  rainfall  is  much  less  marked  than  that  of  temperature. 
Only  July  and  July  and  August  combined  have  a  positive  and  fairly  marked 
correlation  coefficient,  0.33  and  0.37  respectively,  values  4  and  5  times 
that  of  the  probable  error.  Thus,  for  a  good  potato  harvest  in  Ohio,  July 
should  be  cool  and  damp. 

A  closer  examination  of  data  for  the  counties  of  Franklin,  Madison, 
and  Pickaway,  based  on  meteorological  values  for  periods  of  ten  days  as 
well  as  for  those  of  one  month,  not  only  confirmed  the  statements  made 
with  respect  to  the  whole  of  Ohio,  but  showed  yet  more  clearly  the  special 
importance  of  the  first  ten  days  of  July.  The  correlation  coefficient  be- 
tween the  yield  of  potatoes  and  the  temperature  during  these  ten  days  was 
0.4,  much  above  that  of  the  other  ten  day  periods. 

It  is  important  to  know  at  what  stage  the  plant  is  particularly  sensi- 
tive or  exacting  with  respect  to  the  weather  factors,  in  other  words,  to 
determine  the  critical  stage  of  the  potato  with  regard  to  temperature  and 
moisture  (2).  For  this  purpose  the  phenological  and  meteorological  observa- 
tions made  by  Mr.  T.  Mikesell  at  Wauseon  (Fulton  County,  Ohio)  from 
1883  to  i()i2,  proved  exceedingh^  useful.  The  vegetative  period  of  the 
potato  is  subdivided  irfto  three  sub-periods  : —  i)  from  planting  to  the  ap- 
pearance above  ground ;  2)  from  the  appearance  above  ground  to  flowering ; 
3)  from  flowering  to  ripening.  For  these  three  sub-periods  and  for  the  two 
ten-day  periods,  before  and  after  flowering  the  following  correlation  coef- 
ficients between  yield  and  rainfall  on  the  one  hand  and  ^aeld  and  tempe- 
rature on  the  other  were  found  :  — 

1)  From  planting  to  appearance  above  ground : —  rainfall  —  0.06,  tem- 
perature -|-  0.03. 

2)  From  appearance   above  ground  to  flowering  :• —  rainfall  -f  0.33, 
temperature  -j-  0.24. 

3)  From  flowering  to  ripening: —  rainfall  -|-o.i8,  temperature  -f  0.16. 

4)  Ten  days  before  ripening:—  rainfall  -|-  0.09,  temperature  -f-  0.17. 

5)  Ten  days  after  ripening ':  —  rainfall  —  0.07,  temperature  ■ —  0.30. 
For  the  rainfall  the  maximum  value  of  r  (0.33)  occurs  between  the  ap- 
pearance of  the  shoot  above-ground  and  flowering,  and  is  positive. 


(i)  To  calculate  the  correlation  coefficientr,theioimulausedis  r  =      ,  ^=,  where 

1/2(t2E(7'2 

a  represents  the  deviation  from  the  mean  precipitation  or  temperature  and  o'  the  deviation 
from  the  mean  yield  in  grain.  By  these  means  are  obtained,  for  r,  values  between  -f-  i  (perfect 
positive  correlation)   and    — i    (perfect   negative  correlation).      Values     above   -f-  0.5    or 
below — 0.5,  therefore  show  a  high  correlation  coefficient.     {Ed.) 
(2)  See  R.  March,.  1918,  No.  256.     (Ed.) 
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For  the  temperature  the  maximum  value  of  r  (—  0.30)  occurs  during  the 
same  period  and  is  negative. 

Even  without  possessing  phenologica!  data  it  may  be  assumed  that  the 
first  ten  days  of  July,  or  any  other  ten-day  period  in  which  a  high  negative 
correlation  coefficient  is  found  for  the  various  counties  of  Ohio,  correspond 
to  the  ten-day  periodimmediately  following  the  flowering  stage. 

II.  —  Winter  wheat.  —  For  this  plant  the  temperature  of  March  is 
the  most  important  factor.  When  this  temperature  exceeds  the  normal  the 
probability  of  the  yield  being  above  the  average  is  94  %,  but  when  the  tem- 
perature is  below  the  normal  this  probabihty  drops  to  25  %.  To  obtain  a 
good  wheat  harvest  in  Ohio,  March  should  be  rather  warm.  Contrary 
to  the  general  opinion,  snowfalls  during  this  month  are  always  detrimental 
to  wheat. 

III.  ■ —  Maize.  ■ —  The  dominant  factor  for  maize'is  rain  in  July,  with 
a  positive  correlation  coefficient  of  0.59.  When,  during  this  month,  the 
rainfall  is  i  in.  above  the  normal,  the  probability  of  a  yield  superior  to 
the  average  is  92  %,  but  if  the  rainfall  is  below  the  normal,  this  probability 
is  only  13%. 

The  average  yield  per  acre  for  all  the  years  when  the  rainfall  in  July  was 
less  than  3  in.  was  30.3  bushels,  but  when  the  rainfall  in  this  month  was  5  ir.  . 
or  more  the  average  yield  was  38.1  bushels  per  acre. 

A  closer  examination  of  averages  of  ten-day  periods  as  well  as  of  one 
month  showed  the  importance  of  certain  ten-day  periods.  Thus,  in  the 
county  of  Wayno,  the  highest  positive  correlation  coefficient  between  rain- 
fall and  yield  occurs  during  the  second  ten-day  period  of  July  and  equals 
0.71  ;  in  the  counties  of  Franklin,  Madison,  and  Pickaway  (central  Ohio) 
it  is  0.52  and  occurs  during  the  first  ten  days  of  August,  etc. 

By  phenological  and  meteorological  observations  at  Wauseon,  it  *was 
possible  to  determine  for  maize,  as  for  the  potato,  the  date  of  the  critical 
stage  with  respect  to  weather.  Below  are  the  correlation  coefficients  found 
between  yield  and  rainfall  and  yield  and  temperature  respectively  for  the 
sub-periods  considered  above,  the  ten  days  before  planting  and  the  ten  days 
before  and  after  flowering  :  ■ — 

i)  Ten  days  before  planting : —  rainfall,  -}-  o.oi ;  temperature,  — 0.03. 

2)  From  planting  to  appearance  above  ground  :  ■ —  rainfall,  • — o.c6  ; 
temperature,  ■ — 0.03. 

3)  From  appearance  above  ground  to  flowering  :  — rainfall,  • — 0.03  ; 
temperature,  +  0.18 

4)  From  flowering  to  ripening  :  —  rainfall,  4-  0.29  ;  temperature, 
+  0.08. 

5)  Ten  days  before  flowering  :  • —  rainfall,   +  0.20  ;    temperature, 

—  0.003. 

6)  Ten    days    after    flowering  :   ■ —  rainfall,  -f  0.74  ;    temperature, 

—  0.28.' 

The  critical  period  for  rainis,  therefore,  the  ten  days  following  flowering, 
and  the  correlation  coefficient,  +  0.74,  is  very  high. 

The  effect  of  temperature  is  much  less  marked  and  only  during  the 
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ten  days  after  flowering  is  a  value  exceeding  the  probable  error  found  for 
the  correlation  coefficient.  At  this  period  high  temperatures  are  detri- 
mental to  maize. 

To  sum  up,  to  obtain  a  good  maize  harvest  in  Ohio  abundant  rain  and 
moderate  temperatures  are  necessary  during  the  ten  days  following  flowering. 

1079  -  The  Reserves  of  Soil  Water  During  Drought.  —  dumont,  j.,  in  Comptes  rendus  ae 

I'Academie  des  Sciences,  VoL  CiyXVII,  No.  7,  pp.  278-280  -|-  2  Tables.  Paris,  igi8. 

In  July,  in  the  experiment  field  of  the  i^ricultural  Station  at  Gri- 
gnon,  in  plots  containing  both  fertilised  and  unfertilised  cereals  and  beets, 
the  author  estimated  the  reserves  of  soil  water  at  various  depths  between 
the  surface  and  80  crh.  (31.44 inches).  He  proved  that,  besides  the  influence 
due  to  the  difference  in  crops,  there  was  also  clearly  another  one  due  to 
the  fertiliser.  Thu.s  taking  as  a  basis  for  calculation  the  average  percent- 
age of  moisture  and  the  weight  of  the  layer  of  soil  of  i  hectare  (2.47  acres), 
the  total  aqueous  reserves  are: —  i  560  metric  tons  in  the  unfertilised  beet 
plot ;  I  536  tons  in  the  fertilised  beet  plot ;  900-1  000  tons  in  the  fertilised 
cereal  (wheat  and  oats)  plot.  Fertiliser  applied  in  large  quantities  and 
ploughed  in  maintains  a  high  proportion  of  moisture  (17.8  %)  in  the  soil 
layer.  The  average  percentage  of  moisture  for  the  three  fertilised  plots 
(beets,  wheat,  oats)  was  15.8,  whereas  for  the  unfertilised  plot  (beets)  it 
was  only  10.4. 

In  spite  of  the  importance  of  the  reserve  water  in  the  lower  layers  of 
the  soil,  it  is  above  all  the  superficial  distribution  of  these  reserves  that  in- 
fluences the  progress  of  vegetatioa  at  the  beginning  and,  consequently, 
the  whole  progress  of  the  crop.  Once  the  root  system  is  sufficiently  devel- 
oped the  plant's  supply  of  water  is  more  assured  and  it  is  then  better  able 
to  protect  itself  against  drought.  Attention  is  drawn  to  the  fact,  con- 
firmed by  observations  made  over  along  period,  that,  even  after  a  prolonged 
drought,  there  is  still  relatively  abundant  water  in  the  soil ;  for  example, 
in  1913,  after  a  long  drought,  the  quantities  varied  from  720  to  960  metric 
tons  per  hectare  at  a  depth  of  50  cm.  (19.65  inches). 

1080  -  Effect  of  Irrigation  Water  and  Manure  on  the  Nitrates  and  Total  Soluble  Salts 

of  the  Soil.  —  Harris,  F.  S.  and  Butt,  N.  I.  (tJtah  Agricultural  Experiment  Station), 
in  J ournul Of  Agiicultural  i?«^iJrc?j,  Vol.  VIT,  No.  9,  pp.  333-359,-}-  7  Tables,  -f-  18  Fig., 
-j- Bibliography  of  17  Publications.  Washington,  D.  C,  February  26, 1917. 

There  is  no  method  available  for  measuring  exactly  what  portion  of 
the  plant  food  in  the  soil  can  be  taken  up  by  crops  at  any  given  time ; 
the  nearest  approach  is  to  extract  the  soil  with  some  solvent  and  to  deter- 
mine the  quantity  of  plant  food  in  the  solution  obtained. 

In  the  present  paper  an  attempt  has  been  made  to  determine  the  effect 
of  varying  quantities  of  soil  moisture  and  manure  on  the  total  soluble 
salts  and  nitrates  that  can  be  extracted  by*  water  from  the  soil.  Some 
of  the  soils  under  investigation  were  kept  in  the  laboratory,  others  were 
allowed  to  stand  for  long  periods  in  large  tanks,  while  still  others. were 
studied  under  normal  field  conditions.  Comparisons  were  also  made  of 
cropped  with  uncropped  soils  in  tanks  and  in  the  field.  The  results  are 
given  below. 

[Ie78-I08«] 


I 


."*    i 


SOIL  PHYSICS,    CHEMISTRY  AND    MICROBIOLOGY  I165 

With  a  sod  soil  held  in  the  laboratory  for  2  34  years,  the  total  salts 
and  nitrates  accumulated  most  rapidly  with  a  moisture  content  between 
23  and  28  per  cent. 

Cropped  and  uncropped  soil  kept  in  large  tanks  under  controlled  mois- 
ture conditions  showed  a  decrease  in  nitrates  and  total  soluble  salts  as  the 
percentage  of  moisture  increased,  the  nitrates  being  particularly  low  in 
water-logged  soil. 

Under  field  conditions  more  nitrates  were  found  in  both  cropped  and 
fallow  soils  during  the  summer  than  just  after  the  corn  crop  was  har- 
vested . 

The  nitrates  of  the  fallow  field  soils  averaged  higher  with  a  manuring 
of  either  5  or  15  tons  to  the  acre  than  with  no  manure,  but  on  the  cropped 
soil,  although  the  15-ton  application  of  manure  resulted  in  more  nitrates 
than  no  manure,  the  5-ton  did  not.  The  fallow  soil  showed  the  effect  of 
the  manure  on  the  nitrates  more  in  the  top  2  or  3  feet  than  at  lower  depths. 

The  highest  soluble-salt  content  of  fallow  soil  was  on  plots  manured, 
at  the  rate  of  5  tons  to  the  acre  ;  the  lowest  was  on  plots  receiving  15  tons. 
The  corresponding  high  and  low  points  in  cropped  soil  were  on  plots  receiv- 
ing no  manure  and  5  tons  to  the  acre,  respectively. 

Unirrigated  land  contained  more  nitrates  than  irrigated  on  both  cropped 
and  uncropped  plots,  increasing  the  irrigation  water  applied  to  the  soil 
decreased  its  nitrate  cqntent.  The  total  soluble  salts  in  cropped  plots 
decreased  as  the  water  applied  increased  and  in  fallow  soil  an  application 
of  40  inches  of  water  resulted  in  less  salts  than  where  no  irrigation  water 
was  added.  The  treatment  affected  the  salts  more  in  the  surface  foot  than 
at  greater  depths  with  small  irrigations,  but  when  20  inches  of  water  ox 
more  were  applied  some  of  the  salts  seemed  to  have  moved  below  10  feet 
in  depth.  Large  irrigations  decreased  the  soluble  salts  in  cropped  more 
rapidly  than  it  did  in  fallow  soils. 

Manuring  or  irrigating  the  soil  affected  the  nitrates  relatively  more 
than  the  total  salts. 

In  unmanured  soil  the  nitrate  content  was  about  twice  as  great  with 
a  fallow  as  with  a  crop,  and  in  manured,  it  was  about  three  times  as  great. 

The  ratio  of  total  soluble  salts  to  the  quantity  of  sodium  nitrate  found 
in  a  cropped  soil  rose  from  24.5  to  i  without  irrigation  to  37.5  to  i  when 
40  inches  of  water  were  used.  The  ratio  in  fallow  soil  increased  from 
8.9  to  I  with  no  irrigation  water  to  16.2  to  i  with  40  inches. 

The  field  results  do  not  indicate  a  close  relationship  between  the  crop 
yield  and  the  total  soluble  salt  or  the  nitrate  content  of  the  soil  if  the  dif- 
ferences between  cropped  and  fallow  soils  indicate  the  amounts  of  these 
substances  ^hich  the  crop  used. 

After  a  consideration  of  both  pot  and  field  experiments,  it  is  evident 
that  the  soluble  salts  and  especially  the  nitrates  are  found  in  lower  concen- 
trations in  soils  receiving  large  quantities  of  irrigation  water  than  in  those 
receiving  less  water.  This  is  probably  due  in  part  to  the  leaching  action 
of  the  heavy  irrigations  as  well  as  to  the  lower  nitrificatioji  in  the  presence 
of  excessive  soil  moisture. 

[leso] 
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1081  -  Evaporation  from  the  Surf  aces  ol  Water  and  River- Bed  Materials.  — Sleight, 

R.  B.  (Assistant  Irrigation  ^Bngineer,  U.  S.  Department  of  Agriculture),  in  the  Journal  of 
Agricultural  Reseatch,  Vol.  X,  No  5,  pp.  209-261  +  26  Tables  +  13  Figs.  +  6  Plates  + 
Bibliography  of  27  Publications.  Washington,  Jul j'  30,  1917. 

The  Irrigation  Field  lyaboratory  at  Denver,  Colorado,  where  the  author 
carried  out  his  investigations,  was  established  for  the  purpose  of  studying, 
from  an  engineering  point  of  view,  the  problems  connected  with  the  utilisa- 
tion of  water  for  irrigation.  The  laboratory  is  of  such  a  size  and  type  that 
natural  phenomena  may  be  observed  under  conditions  rather  less  artifi- 
cial than  is  usual  in  laboratories. 

The  first  investigations  made  there  bore  on  the  action  of  water  and 
the  movement  of  water  through  soils.  Evaporation  plays  a  large  part  in 
the  apparent  efficiency  of  the  use  of  irrigation  water.  As  the  measurements 
and  data  available  on  evaporation  were  not  considered  sufficient  for  the  pro- 
posed work,  research  on  this  subject  was  undertaken.  The  work  done  in 
1916  was  confined  to  the  study  of  evaporation,  divided  into  two  parts:  — 
.  I)  evaporation  from  water  surfaces  ;  2)  evaporation  from  the  surfaces  of 
river-bed  materials. 

I.  —  Evaporation  from  water  surfaces.  —  The  following  points 
were  studied: —  a)  variation  in  the  speed  of  evaporation  from  pans  of 
varying  sizes  ;  b)  variation  in  the  speed  of  evaporation  from  pans  of  varying 
depths  ;  c)  comparison  between  the  rate  of  evaporation  of  flowing  and  of 
still  water  ;  d)  comparison  of  the  results  obtained  from  different  types  of 
so-called  standard  evaporation  pans  ;  e)  comparison  between  the  rate  of 
evaporation  from  round  pans  and  from  square  pans  ;  /')  application  of  the 
results  obtained  with  experimental  pans  to  larger  water  surfaces. 

The  results  are  presented,  not  as  formulae  which  may  easily  be  mis- 
interpreted andappliedin  cases  where  their  use  is  not  justified,  but  as  graphs 
based  on  the  original  data  (given  in  tables)  which  show  clearly  the  limits 
within  which  these  data  may  be  applied,  or  as  coefficients  obtained  from 
these  graphs.     The  principal  deductions  are  : — 

a)  In  metal  pans  from  ito  12  ft.  indiameter  sunk  inthe  soil  the  water 
surface  evaporated  during  I  year  was  from  76.18  to  49.16  inches,  or  from 
154.9  to  roo  %.  The  small  tanks  had  higher  day  temperatures  and  lower 
night  temperatures  than  the  bigger  ones  ;  the  average  daily  temperatures 
are  almost  equal.  The  effect  of  the  higher  day  temperatures,  however, 
is  greater  than  that  of  the  lower  night  temperatures,  and  results  in  greater 
evaporation.  Eor  a  given  wind  velocity  the  air  on  the  surface  of  a  small 
pan  is  renewed  more  often  than  that  on  the  surface  of  a  large  one  in  the 
ratio  large  diameter  :  small  diameter,  thus  increasing  the  rate  of  evaporation 
in  the  small  pan. 

A  study  made  at  Saltou  Sea  by  Mr.  BiGELOWto  determine  the  law  of 
evaporation  by  the  use  of  cylindrical  pans  with  vertical  sides  almost  entirely 
above  th-i  soil  (at  Denver  they  were  sunk  in  the  soil)  of  diameters  of  from  i 
to  12  ft.,  gave  data  concerning  the  rate  of  evaporation  which  do  not  agree 
with  those  obtained  by  the  author  at  Denver,  and  do  not  appear  to  be  ap- 
plicable to  large  water  surfaces. 

b)  Evaporation  was  observed  in  pans  of  equal  diameter  but  of  depths 
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varying  from  0.25  ft.  to  5.75  ft.  and  the  results  for  each  group  expressed 
in  percentages  of  the  deepest  pan.  It  was  found  that  during  the  hot  sea- 
son the  rate  of  evaporation  is  greater  in  the  shallow  pans,  but  that  in  the 
cool  season  the  opposite  holds  good.  The  differences  are  due  to  the  tempe- 
rature of  the  water  and  are  not  very  large,  but  for  general  use,  a  tank  not» 
less  than  2  ft.  deep  is  recommended,  as  its  contents  do  not  become  hot  or 
cold  so  rapidly  as  those  of  a  shallower  tank. 

In  two  tanks  containing  water  of  equal  depth  and  with  equal  exposed 
arpa  but  still  in  one  case  and,  in  the  other,  kept  flowing  by  a  centrifugal 
pump,  it  was  found,  after  differences  due  to  temperature  had  been  cor- 
rected, that  evaporation  was  greater  in  the  tank  with  flowing  water. 

In  one  set  of  experiments  the  difference  wjas  due  to  the  evaporation  in 
still  water  miiltiplied  by  1.072  and,  in  the  other,  by  1.086  Although  this 
experiment  was  limited  by  the  unavoidable  low  velocity  of  the  water  it 
shows  that  evaporation  from  a  canal  is  slightly  greater  than  from  still  water 
under  exactly  the  same  conditions  of  exposure,  temperature,  etc.  There 
.  does  not  appear  to  be  any  definite  relation  between  evaporation  and  velo- 
city within  the  limits  of  the  experiment.  To  the  author's  knowledge  only 
one  previous  experiment  has  been  made  on  this  subject.  It  was  carried 
out  in  Spain  in  1849  ^^^  ^  short  period  only  and  the  agitated  water  evaporat- 
ed 140  %  as  compared  with  the  still  water.  Corrections  for  differences  in 
temperature  do  not  seem  to  have  been  made. 

d)  The  evaporation  from  a  standard  pan  used  at  the  Class  A  stations 
•f  the  U.  S.  Weather  Bureau  when  above  the  ground,  was  i  ^  times  as 
great  as  that  from  a  cylindrical  tank  12  ft.  in  diameter  and  3  ft.  in  depth 
set  2.75  ft.  in  the  ground. 

The  evaporation  from  a  PiCHE  evaporimeter  was  181.7  times  that  of 
the  same  tank. 

The  data  obtained  with-  the  standard  pan  are,  therefore,  not  appli- 
cable to  large  water  surfaces  ;  this  is  true  to  a  j'^et  greater  extent  of  those 
obtained  with  the  Piche  evaporimeter. 

e)  Experiments  were  made  with  two  pairs  of  pans,  one  circular,  the 
other  square,  of  equal  exposed  water  surface  (g.o  sq.  ft.  in  one  case  and  3.14 
sq.  ft.  in  the  other),  all  3  ft.  deep  and  set  in  the  ground.  Taking  the  mean 
weekly  averages  for  i  year,  the  large  square  pan  evaporated  104.7  %  ^^^ 
the  small  square  pan  104.9  %  ^  compared  with  the  circular  pan  of  equal 
area.  This  increase  in  evaporation  is  due  to  the  fact  that,  for  the  square 
tank,  the  ratio  perimeter  :  area  is  greater  than  in  the  circular  tank.  No  dif- 
ference was  observed  between  the  mean  temperatures  of  the  water  in  the 
two  types. 

/)  The  evaporation  from  a  lake  oi  17  acres  having  no  outlet,  when  mea- 
sured with  a  floating  pan  was  found  to  be  108.9  %  ^bat  of  a  12  ft.  pan  and 
86.1  %  that  of  a  3  ft.  square  pan  [i.  e.  equal  in  area  to  the  floating  pan). 
From  comparative  investigations  made  partly  with  U.S.  Geological  Survey 
floating  pans  and  partly  with  pans  of  other  sizes,  the  author  draws  the  fol- 
lowing conclusions  :  — 

i)  Evaporation  figures  obtained  with  tanks  of  a  depth  of  2  ft.  or 
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more,  preferably  circular,  set  in  the  ground  so  that  a  metal  rim  not  exceed- 
ing 3  in.  projects,  and  in  which  the  water  is  kept  approximately  at  the 
ground  level,  are  the  most  suitable  for  us2  with  large  open  water  surfaces. 
2)  Data  obtained  with  such  tanks  may  be  applied  suitably  to  large 
I  open  water  surfaces  under  the  same  conditions  of  wind,  atmospheric  tempe- 
rature and  moisture,  by  multiplying  the  evaporation  depth  {i.  e.  the  depth 
of  water  evaporated  in  a  unit  of  time)  of  a  2  ft.  tank  by  0.77  and  of  tanks  of 
4,  6,  9  and  12  ft.  by  0.84,0.90,  0.98  and 0.99  respectively.  Data  obtained -with 
a  3  ft.  cubic  tank  sunk  2.75  ft.  in  the  ground  (Fort  Collins  type)  should  be 
multiplied  by  0.80,  those  obtained  with  a  U.  S.  Geological  Survey  floating 
standard,  by  0.91,  and  those  obtained  with  the  type  used  in  the  Class  A 
stations  of  the  U.  vS.  Weather  Bureau,  by  0.66. 

These  results  only  agree  in  part  with  those  previously  obtained,  but 
no  other  work  has  gone  so  deeply  into  the  Subject. 

IT.  — Evaporation  from  the  surface  of  river-bed  materiais  • — 
Experimental  methods  :  —  Typical  river-bed  material  was  placed  in  water- 
tight tanks,  the  surface  of  the  water  kept  at  a  fixed  level  below  the  surface, 
of  the  material,  and  the  loss  by  evaporation  measured  and  expressed  in 
percentage  of  the  loss  suffered  b}^  a  water  surface  of  ei;iial  shape*  and  size. 

Results.  —  The  results  are  given  in  tables  and  diagrams.  Among  the 
data  obtained  are  the  following  : — -'  for  a  water  table  3  in.  below  the  surface 
of  the  bed,  evaporation  varied,  according  to  the  material,  from  66  to  89  %; 
for  water  tables  6,  12,  16  and  24  in.  below  the  surface,  evaporation  varied 
from  53.0  to  86.6  %,  24.2  to  82.5  %  42.0  to  79.8  %,  and  11. 2  to  68.0  % 
respectively  (for  the  two  determinationsonly  two  kinds  of  material  were 
used,  for  the  others,  five). 

Unpublished  data  obtained  in  1915  by  Mr.  DiesEm  at  North  Platte 
furnish  a  positive  control  of  those  obtained  by  the  author. 

10I2  -  Irrigationof  Alfalfa  in  Imperial  Valley,  California (i).  —  Packard,  w.c, in  the 

University  of  Calif o^-nia  Pvblications ;  College  of  Agricul.ure,  Agricultural  Experiment 
Station  Bidletinl^o.  284,  pp.  67  84  +  5  Figs.  +  5  Diagrams.  Berkeley,  Calironiia,  Septem- 
ber, 1917. 

Recent  investigations  have  shown  the  desirability  of  modifying  the 
methods  of  irrigating  alfalfa  in  the  Imperial  Valley  so  as  to  increase  the 
yields.  The  bulletin  under  consideration  describes  investigations  into  the 
development  of  the  roots  in  various  types  of  soil  with  diffcfrent  quantities 
of  water  to  determine  the  effect  of  irrigation  on  the  roots.  For  this  purpose 
the  alfalfa  roots  were  removed  from  a  plot  3  ft.  square,  washed,  air-dried, 
and  weighed. 

It  was  found  that  from  80  to  90  %  of  the  fine  roots  develop  in  the  up- 
per  4  ft.  of  the  soil,  where  the  land  receives  frequent  surface  irrigation. 
Abundant  irrigation  fa\ours  the  development  of  roots  to  a  depth  of  5  ft., 
but,  under  ordinary  conditions,  mobt  of  the  fine  roots  develop  in  the  upper 
stratum.  Under  the  experimental  conditions  most  of  the  fine  roots  de- 
veloped in  the  first  2  ft,,  showing  that  special  attention  should  be  paid  to 
the  upper  stratum  no  matter  what  system  of  irrigation  is  adopted. 

(i)  For  the  irrigation  of  alfaH'a  in  the  Sacramento  Valley/Califomia,  see  R.,  Ma}',  1918, 
No.  507.   {Ed.) 
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The  presence  of  organic  matter  has  a  marked  effect  on  the  development 
of  the  feeding  roots  ;  this  was  observed  each  time  the  roots  met  a  layer 
containing  much  organic  matter.  The  larger  roots  often  pass  through 
a  sandy  stratum  containing  little  organic  matter  without  developing  many 
rootlets  till  they  reach  a  richer  sub-soil  .  The  soils  of  the  Imperial  Valley 
require  much  organic  matter,  and  this  need  should  be  met  wherever  pos- 
sible.    The  two  above  facts  are  clearly  illustrated  by  diagrams. 

It  was  also  observed  that  if  the  water  table  risco  to  more  than  4  ft. 
from  the  surface  the  roots  rot  if  immersed  in  the  water  for  a  long  time 
(2  to  3  months).  If  the  water  table  drops  new  rootlets  develop  from  the 
healthy  part  of  the  plant  which  has  not  been  destroyed  by  the  water.  If 
the  water  level  rises  to  3  ft.  from  the  surface  all  but  the  more  resistant  plants 
are  killed.  To  obtain  satisfactory  yields  of  alfalfa  a  large  amount  of  water 
must  be  supplied  frequently  during  the  season  so  as  to  prevent  drying  of  the 
surface  soil  on  one  hand  and  water-logging  of  the  soil  on  the  other.  This 
may  be  accomplished  by  adapting  the  grade  of  the  land,  the  frequency 
of  irrigation,  the  size  of  the  field  and  the  head  of  water  used  to  the  type 
of  soil  to  be  cultivated. 

In  sandy  soil  the  lands  for  irrigation  should  not  exceed  Vs  "^^^^  ^^  length 
and  25  to  30  ft.  in  width.  If  the  soil  is  \ery  sandy  the  lands  should  be 
narrow  and  short  and  a  large  head  of  water  should  be  used  to  assure  quick 
irrigation.  The  great  danger  lies  in  the  application  of  too  much  water, 
especially  if  the  soil  is  sand  overlaying  clay,  as  in  th^'s  case  a  high  water 
table  is  formed.  * 

Medium  soils  are  easily  irrigated.  If  the  alfalfa  does  not  do  well  the  soil 
should  be  examined  with  a  augur  or  a  spade.  If  the  top  soil  appears  dry 
before  irrigation  it  is  well  to  give  a  slight  additional  irrigation  betw^een  cutt- 
ings, but  if  the  lower  strata  be  saturated  the  re<*ommendations  given  for 
compact  or  clay  soils  should  be  followed. 

In  compact  soils  the  problem  is  to  let  the  water  pass  deep  into  the  soil 
in  bufficient  quantity  to  maintain  rapid  growth.  In  such  soils,  the  sub- 
soil is  frequently  found  to  be  dry  at  a  depth  of  from  2  ^to  3  ft.  To  obtain 
proper  penetration  it  is  advisable  * —  i)  to  make  the  lands  Vs  to  ^  mile 
long  ;  on  comparatively  flat  land  the  borders  should  be  from  50  to  100  ft. 
apart,  but  when  the  land  is  pt  all  steep  they  should  be  only  25  to  30  ft. 
wide  ;  2)  to  run  a  comparatively  small  head  for  a  long  time.  Fields  yield- 
ing from  2  ^to  3  tons  per  acre  per  year  have  produced  double  the  quantity 
with  this  system  of  irrigation.  In  this  way  also  the  water  penetrates  to 
5  or  6  ft.  when  a  larger  head  of  water  will  only  penetrate  to  3  ft.  The 
grade  should  not  be  more  than  about  10  %.  The  lower  ends  should  be 
drained  to  prevent  accumulation  of  water. 

1083  -  Drainage  Instruction  and  Demonstration  in  Canada.  — i.  Mitchell,  7.  w.  (Super- 
visor under  the  Agricultural  Instruc'Mon  Act  in  the  MariHme  Provirces).  —  IT.  Savoie 
F.  N.  (Secretary,  Department  of  Agricdlture;.  —  III.  Scott,  \V.  H  (Director of  Drainage 
Demonstrations,  Ontario  Agr;culti\ra  I  College).  —  IV.  English,  H.  O.  'Crop  and  Soil  In- 
strucior),  in  The  Aqricullural  Gaz^'tte  of  Canada,  Vol.  V,  No  7,  pp.  680-683.  Ottawf^ 
July,  1018.  ^ 

I.  —  ThK  Maritime  Provinci?s.  —  In  No'vi  Scotia  drainage  work 
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is  done  by  the  province,  which  uses  a  Buckage  traction  ditchirg  machine. 
The  work  is  done  at  the  request  of  the  farmers,  on  plans  drawn  up  by  the 
Drainage  Service,  acd  is  paid  on  a  commercial  basis. 

The  province  of  New  Brunswick  owns  a  ditcbing  machine  and  from 
Juh'-  to  October,  1917,  dug  i  435  rods  to  an  av  irage  depth  of  2  ^  ft.  Tbe 
oflS.ctal  price  per  rod  was  30  cents,  including  the  laying  of  the  tile,  and  did 
not  nearly  pa}'^  the  actual   cost. 

There  is  much  drainage  work  to  b>2  done  in  all  parts  of  Prince  Edward 
Island.  I^ast  year  th  j  Department  of  Agriculture  bought  a  ditching  ma- 
chine which  has  proved  very  satisfactory.  In  each  case  the  drainage  plans 
are  drawn  up  by  the  Department. 

II.  —  Province  of  Quebec.  —  Drainage  is  encouraged  by  the  Depart- 
ment of  Agriculture  of  the  province  which  draws  up  tbe  plans  and  executes 
the  work.  The  surveys  are  made  by  six  instructors  who,  in  1917,  visited 
79  farms  and  made  plans  for  draining  2  154  acres.  The  province  has  bought 
two  Buckage  ditching  machines.  No  charge  is  made  for  work  done  on 
5  acres  or  less,  but  the  farmer  pays  for  the  board  of  the  conductor  and  his 
assistant  ;  for  5  to  20  acres  the  farmer  pays  the  salary  of  the  conductor 
as  well  as  the  board  of  tbe  two  men.  Twenty  acres  are  the  maximum  area 
which  may  be  covered  for  any  farmer. 

In  1917,  12  963  ft.  of  drainage  were  dug.  This  amount  was  below  the 
average  because  of  the  unfavourable  season  and  the  difficulty  of  replacing 
broken  parts.  In  the  future  the  Minister  of  Agriculture  for  Quebec  will 
make  grants  to  groups  of  farmers  or  to  Associations  to  enable  them  to  buy 
ditcbing  machines.  ^^^ 

III.  — Ontario.  —  In  order  to  increase  tbe  knowledge  of  drainage  the 
Ontario  Agricultural  College  prepared  a  cinematograph  film  illustrating 
different  drainage  operartions.  The  province  has  two  ditcbing  machines 
as  well  as  concrete  tile  making  machines,  which  are  placed  at  the  disposal 
of  farmers  for  their  drainage  work  on  payment  of  a  nominal  fee  to  cover 
some  of  the  expenses  incurred. 

TV. -^  British  Columbi.\. — In  191 7  the  Department  of  Agriculture 
of  this  province  bought  an  8-horse  Cyclone  ditcber.  According  to  tbe  tests 
made  this  machine  is  not  suitable  for  digging  ditches  at  a  depth  exceed- 
ing 2  ft. 

1084  -  Dry  Farm  CropJRotations  and  [Cultural  Methods,  in  U.  S.  A.  —  Atkinson,  a.  , 

Stephens,  J.  M.  and  Morgan,  G.  W.,  in  the  Univer^.ity  of  Montana  Agricultural  Experi- 
ment Station,  Bulletin  No.  ii6,pp/54  +  19  Tables  +  6  Fig'-.  Bozeman,  Montana, March, 

Z.  1917 

This  bulletin  gives  the  results  of  experiments  on  crop-rotations  suit- 
able to  dry  farming  carried  out  by  the  Montana  Experiment  Station  in  co- 
operation with  the  Bureau  of  Plant  Industry  of  the  U.  S.  Department  of 
Agriculture.  The  experiments  were  made  at  the  Judith  Basin  Sub-sta- 
tion and  the  Huntley  Experiment  Farm. 

The  average  annual  rainfall  at  Judith  Basin  during  the  last  18  years 
was  16.66  in.,  10.90  of  which  fell  between  April  i  and  September  30. 
The  average  annual  rainfall  at  Huntley  was  13.74  in.,  8.42  of  which  fell 
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between  April  i  and  September  30.  At  both  stations  the  heaviest  average 
rainfall  occurs  in  May  and  June.  The  total  evaporation  from  April  to 
August  inclusively  amounted  to  an  average  of  25.049  in.  at  Judith  Basin 
during  the  last  8  years  and  20.397  in.  at  Huntley  during  the  last  4  years. 

The  average  temperature  from  April  to  September  inclusively  is  54.8°  F. 
at  Judith  Basin  and  59.7°  F.  at  Huntley.  The  greatest  deviation  from 
the  ordinary  monthly''  average  occurs  in  June  at  both  stations. 

The  experiments  were  conducted  on  the  same  basis  at  the  two  stations, 
the  normal  principal  crops  being  cultivated  in  various  rotations,  by  differ- 
ent methods  of  seed-bed  preparation  and  systems  of  continuous  cropping. 

The  experiment  plots  were  ^/^q  of  an  acre  in  area,  separated  from  each 
other  by  paths  4  feet  wide.  Two  to  six  year  rotations  were  tested.  The 
cultural  methods  were  the  same  at  both  stations :  —  autumn  ploughing  (to  a 
depth  of  7  inches  at, Judith  Basin  and  8  inches  at  Huntley,  one  plot  at  each 
station  being  ploughed  only  4  inches  deep)  left  rough  throughout  the  win- 
ter except  when  autumn  seed  was  sown  ;  spring  ploughing  for  spring  seed 
(spring  ploughing  for  maize  being  done  immediately  before  sowing)  ;  list- 
ing for  spring  grain  at  the  same  time  as  autumn  ploughing  (for  winter 
wheat  the  land  was  levelled  just  before  seeding ;  listing  for  maize  was  done 
in  spring)  ;  sxibsoiling,  the  subsoil  plough  following  the  plough  ;  disking, 
usually  just  before  sowing ;  plots  to  be  left  fallow  were  ploughed  in  May 
or  early  June  and  cultivated  sufficiently  to  prevent  subsequent  weed  growth. 
When  green  manure  was  used  the  ground  was  ploughed  in  autumn  and  the 
crops  ploughed  under  when  they^  reached  their  maximum  growth.  After 
sod  crops  —  brome  and  alfalfa  —  it  was  found  necessary  to  plough  twice 
at  both  stations,  first  to  about  3  inches,  and  later  to  about  7  or  8  inches. 
After  ploughing,  all  the  plots  were  cultivated  sufficiently  to  give  a  good 
seed-bed,  plots  with  the  same  method  of  seed-bed  preparation  being  given 
uniform  cultivation. 

The  rotations  tested  may  be  divided  into  four  groups  :  —  i)  2-year 
rotation  comparing  fallow  with  maize  land  as  a  preparation  for  s{»ring  wheat 
and  oats  ;  2)  3-year  rotation  containing  two  of  spring  cereal  crops,  wheat, 
oats,  or  barley,  and  either  maize  or  fallow  in  the  third  year  ;  3)  3  and  4- 
year  rotation  including  one  green  manure  crop  (rye,ipeas,  or  sweet  clover), 
followed  by  a  small  grain  crop,  then,  in  the  3-year  rotation,  maize  ;  in  the 
4-year  rotation  a  second  small  grain  crop  came  between  the  maize  and 
green  manure  ;  4)  5  and  6-year  rotations  comparing  various  sod  crops 
and  their  effect  on  the  following  crops. 

The  results  of  the  experiments  are  given  in  detail  with  many  tables  ; 
they  may  be  summarised  as   follows:  —  • 

In  the  2 -year  rotation  containing  grains  and  maize  or  spring  grains  and 
fallow,  the  highest  profit  was  obtained  with  the  system  containing  maize. 

In  the  3-year  rotation,  containing  spring  grain  and  either  maize  or 
fallow  the  third  year,  maize  proved  more  profitable  than  fallow. 

In  the  3-year  rotation  of  2  cereal  crops  and  i  of  maize  it  was  found 
more  profitable  to  disc  the  maize  land  than  to  plough  it  as  a  preparation 
for  one  of  the  small  grain  crops.     In  rotations   containing  green  manure 
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rye  was  fotmd  more  satisfactory  than  peas  for  this  purpose.  The  3-year 
rotation  containing  g-reen  manure  was  less  profitable  than  the  4-year  ro- 
tation containing  green  manure.  Three  and  four  year  rotations  including 
green  manure  gave  less  satisfactory  results  than  similar  rotations  in  which 
clean  fallow  replaced  green  manure. 

Rotations  containing  sod  crops  for  two  or  three  years  gave  compa- 
ratively low  profits.     Brome  proved  slightly  more  profitable  than  alfalfa. 

In  the  continuous  cropping  experiments  with  winter  wheat,  autumn 
ploughing  proved  most  profitable  at  Judith  Basin  and  summer  fallowing 
the  least  profitable.  At  Huntley  the  best  results  for  winter  wheat  were 
obtained  with  summer  fallowing,  the  worst  with  subsoiling. 

In  the  spring  wheat  and  oat  series  listing  gave  the  most  satisfactoiy 
results  and  summer  fallowing  the  least  satisfactory  ones  at  Judith  Basin  ; 
listing  was  also  the  most  satisfactory  method  at  Huntley. 

At  Judith  Basin  maize  was  most  profitable  on  spring  ploughing  and 
least  profitable  on  summer  fallow.     At  Huntley  maize  did  best  on  spring 
listing  and  worst  on  summer  fallow.     For  flax  spring  ploughing  was  the 
most  profitable  and  summer  fallow  the  least  so  at  Judith  Basin,  autumn, 
ploughing  the  most  profitable  and  subsoiling  the  least  profitable  at  Huntley. 

1085  -  Experiments  on  the  Electro-culture  of  Growing  Crops,  in  Scotland  (i).  — 

Hendrice   (Prof.,    Aberdeen   University),    in    The    Scottish   Journal    of   Agriculture, 
Vol.  I,  No.  2,  pp.  160-171  +  I   Fig.  +  4  Tables.     Edinburgh,  AiDril,  1918. 

The  experiments  described  were  begun  over  9  years  ago  by  Mr.  Low,  of 
Balmakewan,  on  his  farm  of  Mains  of  IvUther,  Kincardineshire.  He  tested 
on  a  field  scale  the  effect  of  a  high  tension  overhead  electric  dischnrge  dis- 
tributed on  the  system  of  the  Agricultural  Electrical  Discharge  Co.,  Ltd., 
upon  ordinary  farm  crops.  After  experiments  had  been  carried  out  on  a 
large  scale  for  some  years  upon  a  number  of  fields  under  the  ordinary  rota- 
tion of  the  farm  without  any  distinct  result  being  obtained,  Mr.  Low,  in 
order  to  avpid  some  of  the  difficulties  and  sources  of  uncertainty  encountered 
in  the  experimental  method  previously  followed,  drew  up,  in  consultation 
with  the  author,  a  plan  for  a  series  of  plots  upon  a  selected  piece  of  ground 
of  an  area  of  about  6  acres,  situated  in  one  of  the  fields  of  the  farm. 

The  Lodge  Newman  apparatus,  supplied  by  the  Agricultural  Electric 
Discharge  Co.,  Ltd.,  was  used  for  producing  and  distributing  the  current. 
By  this  apparatus  an  ordinary  200-volt  current  is  transformed  by  an  induc- 
tion coil  into  a  high  tension  current  of  from  60  oco  to  ico  000  volts.  By 
means  of  valves  patented  b\  Sir  Oliver  Lodge  a  charge  is  accumulated  on 
the  overhead  network. ,  These  valves  allow  electricity  to  pass  only  in  one 
direction,  and  so  only  current  of  the  desired  sign  can  flow  to  the  overhead 
network,  and  it  is  retained  there  save  for  leakage  and  for  discharge  from 
the  fine  radiating  wires  through  the  air.  The  effect  is  to  make  the  field 
with  the  growing  crop  and  the  network  a  leaky  condenser,  the  field  and  crop 
being  charged  with  negative  electricity  while  the  overhead  network  has 


(i)  See  also  R.,  Janufiry,  1918,  No.  10.  (Ed.) 
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a  positive  charge.     As  the  apparatus  has  already  been  described  on  many 
ioccasions  it  need  not  be  mentioned  further  (i). 

The  apparatus  was  installed  by  the  officials  of  the  Agricultural  Elec- 
jtric  Discharge  Co.,  I^td.,  and  was  on  various  occasions  visited  and  inspect- 
ed by  their  representatives.  Improvements  were  installed  at  consider- 
!  able  expense  by  Mr.  lyOW  to  avoid  leakages,  etc.  In  fact,  he  had  adopted  all 
the  suggestions  made  by  the  society's  experts  who  expressed  themselves 
as  quite  satisfied  with  the  apparatus  and  the  way  it  was  worked. 

The  plots  were  laid  out  early  in  1913  in  a  fairly  level  field  of  good  loamy 
soil.  The  rotation  was  turnips,  barley  ,  hay,  pasture,  and  oats ;  in  the  fourth 
year  the  pasture  was  replaced  by  potatoes  as  being  of  greater  interest  for 
jthe  experiment.  Ten  plots,  each  0.558  acre,  were  laid  out.  Each  plot  was 
divided  into  6  sections,  divided  by  a  neutral  portion  into  two  parts,  one  of 
which  was  electrified  while  the  other  served  as  control. 

Owing  to  the  recommendations  given  by  Prof.  PriestlEY  and  Mr. 
JORGENSEN,  a  Screen  of  wire  netting  was  erected  to  cut  off  the  charge  from 
the  control  sections.  Tests  made  showed  that  the  presence  of  the  screen 
did  not  entirely  prevent  the  distribution  of  the  discharge  over  the  control 
plots,  especially  when  the  wind  blew  strongly. 

As  regards  the  manuring  all  the  plots  were  treated  equally  ;  as  regards 
the  soil  it  was  found  that  the  area  of  the  controls  was  inferior  in  quality  to 
bhat  of  the  electrifid  area,  and  this  was  taken  into  consideration  in  consider- 
ing the  results. 

The  general  results  obtained  in  1917  show  that  the  barley  of  the  electri- 
fied plots  gave  a  better  yield  (an  average  of  2260  lb.  of  grain  and  29  cwt. 
E  qr.  of  straw)  than  that  of  the  control  plots  (an  average  of  1725  lb.  of  grain 
and  24  cwt.  of  straw)  ;  this  can  only  be  due  to  the  electrification.  Unfortu- 
aately  this  result  is  not  confirmed  by  the  other  crops.  The  potato  crop 
wras  very  good  in  191 7,  and  in  every  case  it  was  heavier  on  the  control  than 
)n  the  electrified  areas.  The  same  took  place  for  the  hay  and  oats.  The 
JjSwedes  were  not  included  as  they  suffered  from  attacks  by  pests  and  were 
Dlanky,  The  whole  of  the  turnip  crop  was  uneven  in  1917,  but  so  far  as 
:he  results  go  the  electrified  areas  have  a  distinct  advantage.  It  cannot 
oe  concluded  from  the  191 7  results  that  electrification  is  for  some  reason 
[Specially  favourable  to  barley,  for  similar  results  were  not  obtained  in  other 
fears. 

Conclusions.  —  In  the  experiments  at  Mains  of  Luther,  the  applica- 
tion of  a  high  tension  electric  discharge  on  the  Lodge  NeNvman  system  to 
l^rowing  crops  have  been  thoroughly  tested  over  a  period  of  5  years  and  no 
bcnsistent  improvement  in  any  of  the  crops  grown  —  oats,  barley,  hay, 
potatoes,  turnijys  and  swedes  —  was  obtained.  There  seems  no  reason. to 
suppose  that  electric  current  applied  in  this  way  to  growing  crops  will  give 
:esults  that  repay  the  cost  and  trouble  incurred.  Much  more  scientific 
vork  requires  to  be  done  to  determine  the  effect  of  electric  discharges  on 


(r)  S^e  "Electricity  and  Crop  Production"  by  T,  H.  Priestley,  Jour..  Board  of  Agr., 
913.  XX,  pp.  584-587.  {Authm) 
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growing  plants  before  we  can  apply  such  treatment  economically  to  farm 
and  garden  crops  or  even  to  decide  what  kind  of  apparatus  should  be  used. 
Great  care  is  needed  in  reporting  the  results  of  electrocultural  experi- 
ments so  as  not  to  create  premature  hopes  of  immediate  practical  results 
which,  when  they  are  not  confirmed,  cause  disappointment  and  lead  prac- 
tical men  to  conclude  that  science  merely  leads  to  useless  and  wasteful 
expenditure.  • 

1086  -  New  Plants  and  Seeds  Introduced  into  the  United  States  during  the  Period 

from  January  1  to  March  31,  1916  (i).  —  U.  S.  Department  of  Agriculture,  Bureau 
of  Plant  Industty,  Inventory,  No.  42  {A^os.  39682  to  40388)  of  Seeds  and  Plants  Impoi  ted 
by  the  Office  of  Foreign  Seed  and  Plant  Introduction  During  the  Period  ffom  January  1  to 
March  31,  1915,  123  pp.  +  9  Plates.    Washington,  1918. 

Mr.  F.  N.  Meyer  undertook  a  botanical  expedition  into  the  province 
of  Ka'nsu,  China,  and  brought  back  a  large  number  of  interesting  plants, 
including  the  following  :  ■ — 

Some  large-fruited  wild  free-stone  peaches  {Amygdalus  spp.)  ;  the  Tan- 
gutian  bush  almond  {Amygdalus  tangutica),  very  resistant  to  drought  and 
cold ;  a  wildpear  [Pyrus  usstiriensis) ,  of  the  melting  juicy  type,  quite  distinct 
from  the  hard,  gritty  ones  characteristic  of  China  ;  a  small  vine  (Vitis  sp.) 
with  small  bunches  of  black,  edible  grapes  ;  wild,  hardy  peaches  {Primus 
armeniaca),  which  may  be  used  for  hybridisation  work  with  the  aim  of  ex- 
tending successful  apricot  culture  further  north ;  a  hardy  dwarf  crab  apple 
{Mains  sp.)  found  at  an  altitude  of  9  000  ft. ;  a  wild  gooseberry  {Ribes  alpestre 
giganteuni) ,  growing  to  a  height  of  15  ft.,  found  on  dry  embankments,  a 
promising  hedge  plant  for  the  cold,  semi -arid  districtsof  the  United  States ;  ■ 
a  very  vigorous  currant  {Ribes  sp.)  found  at  an  altitude  of  7  000  ft. 
growing  to  a  height  of  25  ft.,  a  wild  cherry  {Prumis  setulosa) ,  a  promising 
stock  plant  ;.  Potanin's  peach  {Amygdalus  persica  Potanini),  a  bushy  plant 
resembling  A.  Davidiana  (so  successful  as  a  stock  plant)  which  may  prove 
yet  more  drought -resi stent  than  this  latter  ;  two  wild  plums  {Pninus  spp.) 
from  Shensi  Province,  with  possibilities  for  hybridisation  work;  a  species 
of  Citrus  with  fruit  resembling  that  'of  a  sour  mandarin,  w^hich  appears 
to  be  unusually  hardy;  Populus  suaveolens  Przewalskti ;  Daphne  tangutica, 
an  evergreen  bush  ;  Lonicera  sp.,  a  bush  honeysuckle  for  low  hedges  in 
cold  districts  ;  Schizandra  sphenanthera,  an  excellent  plant  for  shady  beds  ; 
a  late-flowering,  climbing  Polygonum :  a  new  form  of  Wilson's  horse-chest- 
nut {Aesculus  Wilsonii)  from  near  Chenghsien,  Kansu. 

The  most  noteworthy  introductions  made  by  correspondants  are  :-^ 
four  varieties  of  maize(Zm  Mays)  from  the  ValleyofNmaihka,  Upper  Burma, 
where  at  an  altitude  of  5  000  to  6  000  ft.  there  is  a  remarkable  cultivation 
of  maize  which  appears  very  ancient;  on  one  of  the  varieties  were  found  signs 
of  the  characteristic  waxy  endosperm  hitherto  only  foimd  en  maize  Jrom 
eastern  China  ;  a  remarkable  collection  of  27  Spanish  maize  varieties;  24 
varieties  of  sweet  potato  {Ipomoea  Batatas)  from  the  Station  at  Santiago 
de  las  Vegas,  Cuba ;  a  spineless  cactus  {Opuntia  sp.)  with  very  few  spicules . 


\ 


(i)  See  also  R. ,  June,  1918,  No.  628. 
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which  grow  on  the  dry  islands  of  the  Hawaiian  group  where  the  B'.irbank 
spineless  cactus  dies  rapidly;  "  mitsuba  1'  or  "  mitsubajeri  "  {Deringa  ca- 
nadensis) one  of  the  most  popular  vegetables  of  Japan;  the  young  leaves 
are  eaten  boiled  and  the  roots  fried  ;  the  Porto  Rican  black  walnut  [Juglans 
portoricensis) ,  the  nuts  of  which  ripen  in  April  and  May ;  the  red  bush  nut 
(Hicksbeachia  pinnatifolia)  from  New  South  Wales  ;  late-flowering  varie- 
ties of  English  walnut  [Juglans  regia)  from  Grenoble,  France  ;  the  Tibetan 
tree  hazel  nut  [Corylus  chinensis)  which  grows  to  a  height  of  100  ft.  ;  the 
small-fruited  wild  walnut.  {Juglans  regia)  from  Kansu,  which  is  probably 
very  .hardy  ;  a  ijew  form  of  Chinese  chestnut  [Castanea  sp.)  with  slender 
trunk,  comparatively  resistant  to  disease ;  Pyrus  mamorensis  from  the  Moroc- 
can forests  of  Mamora,  which  is  resistant  to  drought  and  thrives  in  sand}' , 
non-calcareous  soil  ;  13  varieties  of  pliim  (Prunus  bokhariensis)  from  Seha- 

Irunpur,  India,  where  they  bear  fruit  from  May  to  the  end  of  Jtine  and  are 
adapted  to  the  hotter  districts  of  the  United  States ;  the  dried  fruit  of  a 
white  mulberry  [Morns  alba)  from  Afghanistan,  where  it  is  largely  grown  at 
Kabul ;  during  8  months  of  the  year  these  dried  fruits  form  almost  the  only 
food  of  the  poor  classes  there;  as  Kabul  has  very  cold  winters  and  intensely 
hot  summers,  it  m,ay  be  possible  to  grow  this  mulberry  in  Great  Plains  ; 
the  "  limoncella  "  apple  from  southern  Italy  considered  superior  to  any  va- 
riety grown  in  southern  California  ;  a  black  sapqte  [Diospyros  ebenaster) 
from  the  Isle  of  Pines  ;  the  durian  [Diirio  zibethinus)  from  Java ;  a  rare  spe- 
cies of  anona  [Anona  scleroderma)  from  Guatemala  ;  the  Harrar  fig  [Ficus 
sp.)  from  Abyssinia,  which  can  stand  heavy  summer  rains  and  may  do  well 

I  in  Texas  ;  the  sycamore  fig  [Fiats  Sycomorus)  ;  the  finger  citron  [Citrus 
medica  sarcodaciylis)  of  Japan  ;  numerotis  shade  trees  and  shrubs  for  parks 
and  gardens,  among  which  are:  — the  Egyptian  tamarisk  [Tamarix  aphylla) 
which  grows  well  in  reclaimed  desert  lands  where  the  irrigation  water  is 
quite  saline  ;  3  tamarisks  from  the  Caucasus' —  T.  Hohenackeri,  T.  pentandra 
and  T.  sp.  ;  the  giant-fruited  oak  [Quercus  insignis)  (i)    from  Zacupam, 
Mexico  ;  Pittosporum  floribundum  and  P.  macrophyllum,  from  Nice,  France ; 
the  Guadeloupe  Island  palm,  Erythea  edtdis,  possibly  suited  to  the  South 
Atlantic  district  of  the  United  States  ;  a  collection  of  Japanese  flowering 
!  cherries  [Prunus  serndata)  from  the  municipal  nursery  of  Tokyo  ;  the  large, 
!  wild  cherry  tree  of  Japan  {Prtinus  serndata  sachalinensis) ,  very  liardy  and 
j long-lived,  sometimes  attaining  a  height  of  80  {t.,Tilia  euchlora,  a  lime  the 
I  leaves  of  which  are  not  attacked  by  insects;  Chaenomeles  japonica,  a  fine 
red -flowered  quince  ;   C.  lagcnaria  cathayensis,  the  large-fruited  Chinese 
quince,  the  fruit  of  which  is  used  in  scent  making  ;  Rosa  Webbiana  from  the 
Himalayas  and  R.  serfata  from  central  China. 

1087  -  Plant  Ecology  and  its  Relation  to  Agriculture.  — waterman,  w.  G.,in  Science, 

New  Series,  VoL  XL VI, No.  11 84,  pp.  223-228. Lancaster,  Pa.,  September  7, 1917. 
The  author  defines  ecology  as  the  science  of  organisms  as  affected  by  the 
factors  of  their  environment  ;it  is  connected  with  both  morphology  and  phy- 


(i)  See  R.  1914,  No.   1131.  {Fd.) 
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siology,  but  more  closely  with  the  latter.  Up  to  the  present  the  methods 
of  ecology  have  been  largely  descriptive,  but  now  they  are  becoming  increas- 
ingly quantitative,  employing,  in  many  cases,  elaborate  and  delicate  instru- 
ments. The  experiments  are  made  in  the  field  and  in  the  laboratory  under 
both  controlled  and  natural  experimental  conditions.  The  chief  aim  of 
ecology  and  the  object  of  its  observations  and  determinations  are  to 
determine  the  various  phenomena  observed  and  to  draw  from  the  data 
obtained  the  general  principles  underlying  the  reaction  of  plants  to  their 
environmental  factors.  • 

Plant  ecolog}'  may  be  divided  into  general  ecology  and^special  ecology. 

General  ecology  includes: —  i)  autoecology,  which  studies  the  plant  as 
an  individual  and  is  chiefly  physiological ;  2)  synecology,  which  studies  the 
plants  in  mass  and  is  largely  concerned  with  distribution,  and  may  be  re- 
garded as  an  application  of  autoecology  to  the  grouping  of  plants  and  other 
organisms  within  greater  or  smaller  areas  of  the  earth's  surface.  It  may 
in  its  turn  be  divided  into*  phytogcography,  in  which  the  groupings  are 
regional  and  result  from  climatic  factors,  and  physiographic  ecology,  in  which 
the  groupings  are  local,  as  the  result  of  physiography  subordinated  to  cli- 
matic conditions.  These  different  groupings  are  called  associations,  and  the 
fact  that  different  associations  follow  each  other  successively  is  expressed 
by  the  term  succession. 

Special  ecology  oi  structural  groups  may,  for  plants,  be  subdividedinto:  — 

Ecology  of  trees  and  shrubs,  including  the  autoecology  and  the  syneco- 
logy of  the  group,  the  influence  of  the  various  species  on  their  environ- 
metrt  and  their  classification  according  .to  their  utilisation. 

Ecology  of  herbs,  including  the. study  of  herbs  as  distinguished  from 
the  preceding  group  and  their  classification  according  to  their  economic 
value  to  man. 

Ecology  of  the  lower  types  of  plants,  with  which  bacteriology,  myco- 
logy, etc.  are  concerned. 

Using  the  word  agriculture  in  a  wide  sense  as  denoting  the  cultivation 
of  the  plant  products  of  the  soil,  its  relation  to  ecology  may  be  studied 
from  the  following  three  points  of  view  : — - 

EcoivOGiCAi,  AGRiCULTxjRAi,  PROCESSES.  —  These  include  :— 

i)  The  formation  of  optimum  conditions: ; —  the  preparation  of  the 
soil,  choice  of  seed  and  reproduction  material,  choice  of  suitable  time  and 
position  for  the  crop  ;  2)  the  maintenance  of  optimum  conditions  : —  the 
preservation  of  the  moisture  and  ph3^sical  and  chemical  conditions  of  the 
soil ;  the  influence  of  soil  temperature  ;  suitable  measures  for  regulating  the 
light,  temperature,  and  wind  ;  control  of  plant  diseases  ;  3)  the  harvesting 
of  the  crops,  where  the  only  function  of  ecology  consists  in  determining  the 
period  most  favourable  to  a  maximum  yield. 

Contributions  of  ecology  to  .\griculture.  —  These  may  be  of 
two  kinds  • —  i)  the  development  of  the  principles  on  which  practical  agri- 
culture is  based  ;  2)  the  supply  of  information  for  the  solution  of  specific 
questions  and  problems  bearing  on  agriculture.  ; 

As  illustrations  of  definite  contributions  of  ecology  to  agriculture  may  | 
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be  quoted  the  results  of  research  into  plant  transpiration,  and  the  soil  mois- 
ture content  in  relation  to  the  wilting  coefficient,  and  the  application  of 
these  results  to  the  determination  of  the  amount  of  water  required  in  irri- 
gation. The  study  of  the  extension  of  the  root  systems  is  also  important 
in  determining  the  relation  of  plants  to  the  moisture  content  of  the  soil. 
No  less  useful  have  been  the  investigations  into  light,  chemical  content  and 
plant  succession  in  marshy  land.  The  application  of  ecological  principles 
in  the  choice  of  xerophytic  plants  for  fixing  moving  sand  has  also  proved 
of  great  value. 

The  difficulties  incurred  in  estimating  the  measurements  of  the  various 
ecological  factors  may  be  overcome  by  adopting  Livingston's  suggestion 
of  using  the  living  plant  ds  an  index  instead  of  tarrying  out  a  series  of 
determinations  for  each  separate  factor. 

Finally  the  author  recommends  the  introduction  into  agricultural 
studies  of  a  course  of  ecology  as  a  complement  to  morphology  and  plant 
physiology  and  an  introduction  to  practical  agriculture.  Whereas  the  methods 
followed  in  practical  agriculture,  as  well  as  those  in  agricultural  research, 
are  still  theoretical,  those  used  in  ecology  are  scientific,  although  the  study 
material  is  much  the  same  as  that  of  agriculture,  to  which  ecology  would 
be  most  largely  applied.  Xt  is,  nevertheless,  obvious  that  ecology  belongs 
to  botany  as  well  as  to  agriculture,  and,  instead  of  being  a  cause  of  con- 
troversy between  the  two  it  should  be  a  means  of  cooperation  between 
both  to  maintain  a  high  standard  in  research  and  generalisation  into  the 
conditions  under  which  plants  respond  to  environmental  factors. 

1088  -  Crop  Centres  of  the  United  States  from  an  Ecological  Point  of  View.  —  waller, 

A.  E.  (CoutributioD  99  from  the  Botanira.1  Laboratory  of  the  Ohio  State  University',  Co- 
lumbus, Ohio),  in  the  Journal  of  the  American  Society  of  Agronomy,  Vol.  10,  No.  2, 
pp.  49-83  -I-  8  Figs.  +  Bibliography  of  25  Publications.  Lancaster,  Pa.,  February,  1918. 
The  geographical  distribution  of  the  priticipal  cultivated  crops  of  the 
United  States  appears  to  coincide  with  the  well-known  centres  of  wild  ve- 
getation, that  is  to  say,  with  the  districts  where  the  combined  action  of  the 
climatic   and   "edaphic"(i)   factors   form    a    centre  favourable   to   the 
development  of  the  species  which  constitute  the  local  type  of  vegetation. 
By  comparing  the  climatic  data  (chief  among  which  are  precipitation  and 
evaporation)  and  "edaphic"  data  (deaUngwith  the  physical  and  chemical 
properties  of  the  soil  considered  as  factors  in  the  distribution  of  the  species) 
with  the  distribution  of  the  principal  crops  of  the  United  States  (from  in- 
formation given  in  a  study  published  by  the  Department  of  Agriculture  (2) 
the  author  confirms  the  concurrence  of  the  various  crop  centres  of  the 
United  States  with  the  centres  of  wild  vegetation. 

The  maize  and  winter  wheat  belts  correspond  to  the  central  deciduous 
forest  and  the  prairie  centres,  the  artificial  pasture  belts  to  the  north-eastern 


(i)  See  R.  Dec,  igis.No.  1606.   (Ed.). 

(z)  Smith  M..  Baker,  O.  E.,  and  Haiyworth,  R.  G.,  A  Graphic  Summary  of  American 
Agriculture.  Yearbook  of  the  U.  S.  Dept.  of  Agriculture,  1915,  pp.  329-403  -|-  4  Diagrams  -f- 
38  Maps.  Washington,  1916. 
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evergreen  forest,  the  cotton  belt  to  the  south-eastern  evergreen  forest,  the 
natural  pasture  or  savana  belts  to  the  undulating  semi-arid  districts,  un- 
less dry-farming  or  irrigation  have  to  be  reckoned  with. 

The  ratio  ^ 7 nz ^'''^'^'p^'*  '°"_^ —      — — ^^,  that 

temperature  of  the  evaporating  surtacex  wind  vetocity  x  relat-ve  humidity 

is  to  say,  the  ratio  oeiwecu  pitici  pi  cation  and  evapoiatiun,  is  a  useful  cri- 
terion for  marking  the  limits  of  the  different  centres  because  it  is  based  on 
factors  which  greatly  influence  plant  growth.  Bdaphic  factors  also  fre- 
quently determine  the  distribution  of  cultivated  plants,  and,  though  they 
may  be  independent  of  climatic  fa  :tors  in  their  effects,  often  determine  the 
use  of  the  same  agricultural  methods.  The  distribution  of  spring  cereals 
(wheat  and  oats)  is  chiefly  influenced  by  edaphic  factors.  On  the  other 
hand  economic  factors  modify  the  influence  of  climate  and  soil,  as  is  espe- 
cially the  case  with  the  potato,  the  cultivation  of  which  depends  largely 
on  soil  conditions. 

When  cultivated  crops  are  grown  outside  their  usual  centre  their  be- 
haviour differs  largelyfrom  that  of  the  wild  plants.  The  crops  are  found 
in  the  best  soils,,  as  only  in  this  case  can  they  compete  with  the  other  plants. 
Many  invading  plants  can,  however,  only  compete  with  the  wild  growth 
in  the  worst  soils ;  in  the  better  ones  the  plants  of  the  district  have  little  to 
fear  from  invaders.  Exotic  crops  not  only  demand  the?  best  soils  but  also 
certain  modifications  of  the  soil  and,  in  extreme  cases,  climatic  modifica- 
tions, i.e.,  they  must  be  grown  under  glass  or  shelter. 

Domestic  animals  are  also  distributed  according  to  the  production  cen- 
tres of  the  crops  vtpon  which  they  are  most  dependent.  Thus,  the  dairy 
industry  is  concentrated  in  the  artificial  pasture  belt,  the  breeding  of  beef 
cattle  and  swine  is  centred  in  the  maize  belt,  horse  breeding  in  the  oat  belt 
mules  are  largely  found  in  the  cotton  belt  and  sheep  in  the  arid  districts, 

To  sum  up,  the  methods  of  studying  the  succession  of  wild  plants  can. 
be  applied  to  cultivated  crops  so  long  as  the  conditions  produced  by  the 
past  and  present  physical  factors  are  definitely  determined.  The  migra- 
tion of  plants,  which  may  lead  to  their  invading  another  district  and  com- 
peting with  and  dominating  the  native  plants,  is  the  direct  result  of  the 
combined  action  of  climate  and  soil  on  vegetation.  In  this  connection  too 
much  stress  cannot  be  laid  on  the  value  of  the  methods  of  thorough  research 
used  by  ecologists  in  determining  the  habitat  of  plants,  methods  which 
include  the  use  of  i  nstrumentd  for  the  exact  determination  of  the  moisture, 
temperature,  and  evaporation,  as  well  as  the  recording  of  plant  growth  in 
relation  to  its  surroundings  by  means  of  photographs. 

1089  -  A  Note  on  the  Analysis  and  Composition  of  the  Seed  of  the  Silver  Maple  (Acer 

SaCCharinuni).  —  AiMderson,  J.  (Chemtcal  lyaboratory.  New  Yotk,  Agricultural 
Eiperiment  vStation,  Geneva),  in  the  Journal  0/  Biological  Chemistry,  Vol.  XXXIV, 
No.  3,  pp.  509-513.     Baltimore,  June,  1918. 

In  the  belief  that  the  seeds,  or  samara,  of  the  silver  maple  had  never 
been  previously  analysed  or  used  as  a  food,  the  author  made  an  analysis 
of  them  without,  however,  carrying  out  digestibility  tests. 

The  samaras  dried  to  constant  weight  in  a  current  of  air  at  a  tempera- 
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ture  of  40  to  500C.  lost  55.34  %  of  their  weight ;  70  %  of  the  dried  samara 
composed  the  seed  properly  speaking,  the  other  30  %  composed  the  wings 
(pericarp.)  The  powdered  dried  seeds,  separated  from  the  wings  and  outer 
seed  coat  by  rubbing  and  sifting,  gave  on  analysis  the  following  percentages 
on  a  water-free  basis :  — 

Cotyledons.  —  Starch  41.94  ;  protein  (N  X  6.25)  27.50  ;  sucrose  15.78; 
pentosans  4.07  ;  galactan  1.08  ;  crude  fibre  2.36 ;  crude  fat,  3.55 ;  ash  5.01, 
containing  phosphorus  0.72;  sulphur  O.16  ;  chlorifte  0.07  ;  calcium  0.09; 
manganese  o.oi  ;  magnesium  0.18  ;  potassium  0.70  ;  sodium  0.07. 

Pericarp.  —  Dextrose  (reducing  sugar)  6.11  ;  sucrose  0.99  ;  galactan 
3.45;  pentosans  15.24;  starch  14.73;  crude  fibre  34.50;  crude  fat  2.40; 
protein  (N  X  6.25)  8.15  ;  moisture  6.29  ;  ash  3.98,  containing  manganese 
0.018;  sulphur  o.io  ;  phosphorus  0.19  ;  potassium  0.46;  sodium  0.08  ;  cal- 
cium 0.40  ;  magnesium  o.io. 

Of  the  total  phosphorus  of  the  ash  of  the  cotyledons  (0.72  %)  0.65  % 
is  soluble  in  2  %  hydrochloric  acid  (time  of  extraction  =  3  hours)  ;  50  % 
is  organic  and  15  %  inorganic. 

The  total  nitrogen  conte^it  of  the  cotyledons  is  4.40  %,  0.39  %  of  which 
is  soluble  in  70  %  alcohol  and  2.06  %  in  5  %  sodium  chloride  ;  1.93  %  of 
the  total  nitrogen  remains  in  residue. 

The  principal  constituents  of  silver  maple  seeds  are,  therefore,  starch, 
protein  and  sucrose.  The  principal  protein  is  a  globulin.  It  was  found  pos- 
sible to  isolate  an  organic  compound  of  phosphorus  very  similar  to,  if  not 
identical  with,  phytin  As  has  been  seen,  the  ash  is  very  rich  in  potassium 
and  phosphorus,  the  latter  being  largely  derived  from  the  organic  com- 
pound described  above. 

1090  -  The  Chemical  Composition  of  the  Loganberry  {Rubas  Idaeus  Loganii). 

—  See  No.  1 124  of  this  Review. 

1091  -  The  Chemical  Composition  of  the  Pineapple.  —  See  No,  1125  o(  this  Review. 

1092  -  Stachydrin,  a  New  Nitrogenous  Compound  Isolated  from  Alfalfa  Hay  in  the 

United  States.  —  Steenbock,  H.  (Laboratory  of  Agricultural  Chemistry,  University 
of  Wisconsin),  in  th^  Journal  of  Biological  Chemistry ,  Vol.  XXXV,  No,   i,  pp.   1-13. 
Baltimore,  July,  1918. 
When  analysing  alfalfa  hay  it  had  been  noticed  that  variations  in  the 
hislidine  and  lysine  contents  determined  by  dift'erent  methods  in  the  water 
soluble  nitrogen  j  were  at tributable  to  an  unidentified  nitrogen  compound. 
Ccnsideiing  the  importance  of  each  amino-acid  in  estimating  the  food  value 
of  a  ration  the  author  attempted  to  obtain  more  complere  data  on  this  com- 
pound.    He  successfully  isolated  from  the  phospho-tungstic  acid  fraction 
of  the  wa  ter-soluble  constituents  of  alfalfa  hay  a  pyrrol  derivative,  identified 
in  the  form  of  picrate,  chlorplatinate,  aurate,  etc.  with  the  same  properties 
as  the  compound  isolated  by  von  Planta  trom  Stachyi  itiberif.  ra  a^id  called 
by  him  "stachydrin  ".    It  represents  one  of  the  many  nitrogenous  compounds 
supposed  to  exist  in  the  water-soluble  fraction  of  foods.     Alfalfa  hay  only 
contains  a  small  quantity'  of  it,  corresponding  to  0.5  %  of  the  total  nitrogen. 
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1093  -  Discovery  of  a  Cyanogenetic  Principle  in  Toad-flax  (L/nar/a  minor  Desf,).— 

Gard,  M.,  in  Comptes  rendus  tie  la  Societe  de  Biologic,  Vo^.  lyXXXl,  No.  j.2,  pp.  62i-622« 

Paris,  Jiine,  1918. 

In  the  Scrofulariaceae  family,  in  which  hitherto  only  one  species  con- 
taining hydrocyanic  acid  was  known  —  Linaria  striata  D.  G.  (studied  by 
BouRQUELOT,  Journal  de  Pharmacie  et  de  Chimie,  Ser.  VI,  Vol.  XXX,  1909, 
Pans)  —  the  author  has  just  discovered  that  another  species  L.  minor 
Desf.  contains  a  cyanc^enetic  principle.  This  plant  is  very  common  in 
Europe,  from  the  Mediterranean  district  to  the  north  of  the  continent, 
except  in  the  arctic  zone,  and  grows  in  sandy  soil.  After  the  cyanoge- 
netic compound  had  been  recognised  by  the  ordinary  method  —  crushing, 
digestion,  distillation  and  reaction  to  Prussian  blue — it  was  estimated  by 
IviEBiG-DENiaE;s'  method.  It  was  found  that  100  gm.  of  fresh  material 
contained  0.05832  gm.  of  hydrocyanic  acid,  a  much  higher  content  than 
that  (0.01478  gm.)  found  by  BouRQUELOT  for  the  other  species  of  this  fa- 
mily, L.  striata. 

1094  -  Composition  of  a  Plant  Salt  from  the  Cameroous.  —  eacroix,  a., in  Comptes  ren- 
dus dc  V Academic  des  Sciences,  Vol.  CEXVI,  No.  25,  pp.  1013-1015  -\-  3  Tables.  Paris,  1918. 

It  has  often  been  reported  that,  in  African  districts  where  there  are 
no  salt  deposits  and  the  importation  of  salt  is  difficult,  the  natives  use  for 
eating  a  salt  extracted  by  lixiviation  of  ths  ashes  of  various  aquatic  or 
marsh  plants  (Gramineae,  Aroideae,  Polygonaceae,  ferns,  etc.,  according 
to  the  tribe).  The  first  analyses  of  this  salt  (Demoussy  and  Dybowski) 
showed  it  to  consist  mainly  of  potassium  chloride  accompanied  by  variable 
quantities  of  sulphates  and,  sometimes,  potassium  carbonate.  The  author 
analysed  a  sample  of  such  salt;  it  was  a  yellowish-gray  in  colour  and  coarse, 
obtained  from  a  grass  which  appeared  to  be  a  form  of  Panicum  Crus-GaKi. 
He  found  it  to  contain  a  certain  amount  of  lime  and  to.be  lacking  in  carbo- 
nate, thus  diftering  from  all  the  salts  of  other  localities.  Acrysl  allographical 
examination  confirmed  the  results  of  the  analysis  and  showed  the  salts 
to  contain  the  double  salt  known  as  syngenite,  (804)2  Ca  Kg  HgO,  sylvine, 
KCl,  glaserite,  K2SO4.  In  this  product  of  the  lixiviation  of  plant  ashes 
is  found,  then,  the  association  of  the  two  minerals,  sylvine  and  syngeriite 
which  is  found  in  natural  salt  deposits. 

1095  -  Relation  Between  Pigmentation  and  Oxidation  Phenomena  in  Plants ;  a  Study 
of  the  Comparative  Respiration  of  Red  Leaves  and  Green  Leaves.  —  Nicolas,  g., 

in  Comptes  rendus  des  Seances  de  r Academic  des  Sciences,  Vol.  CEXVII,  No.  3,  pp.  130-133 
-\-  2  Tables.  Paris,  igiS. 

Numerous  investigations  have  established  the  relation  between  pig- 
mentation and  oxidation  phenomena  in  plants,  but  this  relation  has  not 
been  sufficiently  supported  by  experiments  on  respiration.  For  this  reason 
the  author  studied  the  comparative  respiration  of  : —  i)  green  leaves  and 
leaves  which  have  turned  red  accidentally  (excessive  light,  lowering  of 
temperature,  fungoid  action) ;  2)  leaves  which  are  red  when  young  and  turn 
green  as  they  grow  old  {Rosa,  Cassinia)  ;  3)  green  leaves  and  normally  red 
leaves  of  the  same  species  (Prunus  cerasifera  and  P.  cerasifera  var.  Pissardi). 
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The  experiments  -were  made  by  the  confined  atmosphere  method  and  led 
to  the  following  conclusions  : — 

A)  Respiratory  intensity.  —  In  acdientally  reddened  leaves  or  those 
red  when  young  and  green  later,  the  respiratory  intensity  is  higher  than 
in  green  leaves  of  the  same  species,  especially  with  respect  to  the  oxygen 
absorbed.  In  normally  red  leaves  the  respiratory  intensit}^  is  lower  than 
in  green  leaves  of  the  same  species.  Red  leaves  form  larger  quantities  of 
organic  acids  than  the  green  leaves  ;  this  is  expressed  by  greater  oxygen 
fixation  and  a  decrease  in  the  ratio  COg  :  O^.  There  is,  therefore,  a  relation 
between  the  formation  of  organic  acids,  accompanied  by  the  appearance  of 
the  red  pigment,  and  the  development  of  anthocyanin. 

B).  Respiratory  quotient.  —  In  red  leaves  the  respiratory  quotient 
is  generally  Zowt^r  than  in  green  leaves.  Leaves  in  which  anthocyanin  has 
developed  consequently  fix  more  oxygen  than  green  leaves.  Th's  relation 
betweenthe  formation  of  anthocyanin  and  respiratory  oxidation  is  indirect, 
the  oxygen  fixed  is  not  connected  with  the  anthocyanin  generators,  which 
result  from  a  reduction  action  (recent  research  has  proved  pigmentation 
to  be  a  reduction,  not  an  oxidation  phenomenon).  The  oxygen  acts  on  other 
substances,  probably  the  carbohydrates,  to  form  organic  acids  which  are 
far  more  abundant  in  red  leaves  than  in  green  leaves. 

1096  -  Immunity  of  Plants  to  the  Principles  Formed  by  them.  —  combes,  r.  ,  in  Comptes 

rcndus  ae  V Academic  des  Sciences,  Vol.  ClyXVII,  Jso.  7,  pp.  275-278  +  2  Figs.  Paris,  1918. 

Since  1909  the  author  has  conducted  bio-chemical  investigations  into 
the  physiological  importance  of  glucosides  in  plants  (see  Revue  Generale 
de  Botanique,  Vol.  XXIX,  No.  347,  p.  321.  Paris,  1917).  In  the  course 
of  his  work  he  observed  the  following  facts  with  regard  to  the  immunity 
of  plants  to  the  principles  they  form. 

Having  cultivated  several  species  —  corn-cockle  {Agrostemma  Githago) 
which  forms  agrostemma-saponin,  peas  {Pisum  sativum),  buckwheat  {Po- 
lygonum Fagopyrum)  and  radish  {Raphanus  sativus),  which  do  not  form 
this  saponin  —  in  Knop's  fluid  or  in  this  fluid  with  the  addition  of  o.io 
to  10  thousandths  of  the  glucoside  in  question  (agrostemma-saponin)  he 
was  able  to  show  decisively  from  the  outset  that  this  saponin  (even  in 
o. 10/00)  is  injurious  to  the  roots  of  plants  which  do  not  produce  it  — 
peas,  buckwheat  and  radish  —  but  has  no  injurious  effect  (even  in  io/qo) 
on  the  plant  which  forrns  it   —  corn-cockle. 

The  injurious  action  of  the  glucoside  on  the  three  species  which  do  not 
form  it  is  seen  in  the  roots,  the  small,  absorbent  hairs  of  which  disappear, 
in  the  arrest  of  growth,  a  loss  of  dry  matter,  and,  in  the  pea,  by  folds  on  the  • 
surface  of  the  root,  as  is  shown  by  figures  given  in  the  paper.  On  the  other 
hand,  corn-cockle  cultivated  in  the  presence  of  the  glucoside  has  shorter, 
but  thicker,  roots  ;  the  absorbent  hairs  are  also  shorter,  but  in  good  condi- 
tion ;  in  fact,  there  is  no  sign  of  disease.  It  may  be  concluded  that  the 
superficial  cells  of  the  corn-cockle  root  are  distinctly  immune  to  the  saponin 
formed  and  accumulated  in  its  seeds. 

Apart  from  the  interest  of  this  fact  from  the-  point  of  view  of  the  im- 
munity of  the  plant  with  respect  to  the  products  it  forms,  the  author  draws 
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attention  to  a  result  of  interest  as  regards  physiological  technique.  When, 
to  study  the  action  of  the  immediate  principles  in  the  vegetable  organism, 
the  plant  is  cultivated  in  the  presence  of  these  principles,  it  is  necessary 
to  use  only  the  species  which  produces  them,  otherwise  there  is  danger  of 
drawing  false  conclusions  as  to  the  acticn  of  these  principles  under  the 
natural  conditions  of  the  species  which  forms  it. 

1097  -  Antagonism  Between  Growth  and  Reproduction  in  Plants ;  Factors  Influencing 

these  Two  Processes.  —  Blackman,  v.  H.  (imperial  College  of  Science  and  Technology, 
London),  in  Science  Progress,  Vol.  XIII,  No.  49,  pp.  4 9-53.  London,  July,  1918. 

It  is  well  known  that  in  many  plants  there  is  a  marked  antagonism 
between  growth  and  reproduction.     In  such  cases  (especially  in  fruit  trees), 
the  reduction  of  vegetative  growth,  e.g.  by  root  pruning,  causes  vigorous 
reproduction.     The  .study  of  the  factors  influencing  these  two  processes  is, 
therefore,  of  great  importance.     In  higher  plants,  however,  it  presents  great 
difficulties  because  of  the  close  connection  between  the  various  external 
factors,  none  of  which  can  be  artificially  modified  without  modifying  others 
at  the  same  time.     It  is,  therefore,  necessary  to  use  lower  species,  algae 
and  fungi,  the  cultivation  in  vitro  of  which  presents  little  difficulty  and  may 
be  made  under  conditions  easy  to  modify.     The  facility  with  which  such 
cultures   may  be  made  has  led  to  neglect  largely  the  study  of  the  inter- 
vening features,  such  as  temperature,  aeration,  etc.,  and  the  attention  of 
workers  has  been  concentrated  especially  on  the  composition  of  the  media 
(Pasteur,  Raui.in,  Winogradsky,  BeijERinck).     One  of  the  first  work- 
ers to  study  the  influence  of  external  factors  on  pure  cultures  of  algae 
and  fungi,  Klebs,  showed  that  growth  and  reproduction  are  dependent 
on  certain  of  these  factors,  and  that,  in  the  presence  of  factors  favourable 
to  growth,  reproduction  does  not  occur.     He  also  showed  that  the  factors 
favourable  to  reproduction  are  more  restricted  than  those  favouring  growth. 
Klebs'  theory  has  been  confirmed  by  investigations  into  the  biology  of  a 
fungus,  Pienodomus  fiiscomacidans ,  made  by  Coons  {Journal  of  Agricultural 
Research,  Vol.  V,  No.  16    pp.  713-769,   1916)   (i).     These  investigations 
showed,  amongst  other  things,  that  light  is  an  essential  factor  for  repro- 
duction, but  that  it  may  be  replaced  by  a  few  drops  of  hydrogen  peroxide 
or  other  oxidising  agents.     This  fact  suggested  the  hypothesis  that  there 
exists  between  the  parts  of  an  organism  a  strong  competition  for  oxygen, 
and  that  in  the  presence  of  factors  favourable  to  growth  all  the  oxygen  is 
used  for  metabolic  processes.     Under  the  influence  of  light  or  an  oxidising 
agent,  oxidation  of  the  richer  cell  materials  takes  place, liberating  a  certain 
amount  of  energy,  which  changes  the  reserve  food  stuffs  into  complex 
protein  bodies,  the  spores. 

1098  -  The  Heredity  of  Early  and  Late  Ripening  in  an  Oat  Cross,  in  England.  —  St.  Clair 

Caporn,  a.,  in  the  Journal  of  Genetics,  Vol.  7,  No.  4,  pp.  2. 17-257  +  i  Fig-     Cambridge, 
August,  1918. 

The  results  are  given  of  experiments  in  the  inheritance  of  earliness  by 
crossing  the  early  oat,  Mesdag  (ripe  on  July  26  in  1913)  and  the  late  oat 
Hopetown  (ripe  on  August  13  in  1913). 

(i)  For  abstract  of  this  paper  see  i?.May,  i9i6,No.  572.   {Fd.) 
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In  Spite  of  the  relatively  long  ripening  stage  (from  the  appearance  of 
the  first  panicles  till  all  the  panicles  are  completely  ripe)  there  is  no  overlap- 
ping of  the  phases  of  the  two  varieties,  in  fact  there  is  always  a  distinct 
gap  between  them  as  Mesdag  is  always  completely  ripe  before  any  of  the 
Hopetown  panicles  are  ready  for  harvesting.  The  observations  made  from 
three  generations  pf  hybrids  are  given  below. 

F  Generati&n.  —  Hybrids  with  long,  strong  awns,  brown  grains  (like 
the  parent  Mesdag),  compact  panicles  (like  the  parent  Hopetown),  ripen- 
ing a  little  before  the  late  parent  and  a  little  after  the  early  one.  They,  there- 
refore,  had  characters  intermediate  to  those  of  the  parents  with  a  tendency 
on  the  part  of  Mesdag  to  dominate. 

i*"2  Generation.  —  As  all  the  plants  were  harvested  at  the  same  time  the 
results  were  not  very  definite  or  certain.  Nevertheless,  a  careful  examination 
showed  the  presence  of  :  —  i)  early  forms  (like  Mesdag)  ;  2)  late  forms  (like 
Hopetown)  ;  3)  intermediate  forms. 

F3  Generation.  —  Grains  from  106  panicles  chosen  fromi*"j  were  sown  in 
separate  rows  ;  there  was  also  a  row  for  grains  from  each  of  the  parents. 
From  the  beginning  of  the  ripening  period  the  number  of  ripe  plants  in  each 
row  was  noted  daily.  Plants  were  called  ripe  when  the  last  trace  of  green 
had  disappeared  from  the  tips  of  the  paleae.  The  data  thus  obtained  made 
it  possible  to  calculate  with  exactitude  the  earliness  of  each*  row.  An 
examination  of  the  table  in  which  these  data  are  set  out  shows  the  following 
facts:  — 

1)  Mesdag  :  ripening  period  from  August  10  to  24. 

2)  Hopetown  :  ripening  period  from  September  4  to  21. 

There  was,  therefore,  an  interval  of  ten  days  between  the  ripening 
periods  of  these  two  parents. 

3)  In  the  F3  hybrids  there  were  forms  intermediate  to  the  two  parents. 

4)  In  no  row  were  there  plants  as  late  as  Hopetown. 

5)  In  no  row  were  there  plants  as  early  as  Mesdag. 
Nevertheless,  in  two  rows  (Nos.  17  and  97)  the  delay  was  very  slight 

(2  to  3  days),  so  that  their  earliness  might  be  considered  practically  equal 
to  that  of  Mesdag.  The  two  rows  out  of  a  total  of  106,  gave  the  ratio 
I  :  63. 

6)  In  24  rows  the  ripening  period  extended  over  the  ten-day  interval 
between  the  ripening  periods  of  the  two  parents,  i.  e.,  was  not  ended  on  Sep- 
tember 4  when  the  first  ripe  panicles  appeared  on  Hopetown.  The  num- 
ber 24  is  very  close  to  the  theoretical  number  26.5  (106/4)  corresponding  to  the 
ratio  I  :  3. 

CoNCi,usiONS.  —  The  results  obtained  seem  to  show  that  early  and 
late  ripening  are  Mendelian  characters  depending  on  more  than  one  factor ; 
perhaps  three  F.^  plants  homozygous  for  one  of  these  factors  are  early  in 
the  sense  that  their  jpg  descendants  are  completely  ripe  before  any  plant  of  the 
the  late  parent.  On  the  other  hand,  only  homozygosis  of  the  three  factors 
can  produce  earliness  equal  to  that  of  the  early  parent.  The  various  combi- 
nations of  these  factors,  their  absence  or  their  presence  in  the  homozygous 
or  heterozygous  state,  explain  all  the  intermediate  conditions. 

[1098] 


II 8^  PLANT   BREEDING 


1099  -  Selection  of  Maize  Resistant  to  Smut  {^Ustilago  Zeae  Beck),  in  the  United 

States.  — Jones,  D.  F.,in  the  American  Journal  of  Botany,  Vol.  V,  No.  6,  pp.  295-300  + 
Bibliography  of  19  Publications.    I,ancaster,  Pa.,  June,  1918. 

For  these  selection  and  hybridisation  experiments,  made  to  study  the 
inheritance  of  resistance  to  smut  in  maize,  were  used  16  strains  of  this  ce- 
real which  had  been  self -fertilised  for  from  9  to  11  generations.  At  the  be- 
ginning the  progeny  showed  little  uniformity,  but  this  grgdually  increased 
till  finally  the  homozygous  stace  appeared  to  be  attained  and  the  various 
groups  or  types  remained  constant. 

The  strains  thus  obtained  showed  degrees  of  resistance  to  attack  from 
smut  varying  between  a  minimum  of  9.79  %  of  the  plants  from  strain  1-7-1-1 
and  a  maximum  of  o  %  for  the  strain  1-6-1-3,  which  may  be  considered  as 
practically  immune  to  the  parasite.  The  vigorous  development  of  the 
plants  of  this  strain  must  not  be  considered  as  the  chief  cause  of  resistance 
because  other  highly  immune  strains  develop  only  moderately. 

By  crossing  a  susceptible  with  a  resistant  type  almost  completely  im- 
mune plants  were  obtained  in  F^,  whereas  inF.^  there  were  susceptible  plants 
in  a  ratio  agreeing  with  the  laws  of  scission  and  re-combination  of  charac- 
ters, although  want  of  material  has  not  yet  made  it  possible  to  obtain 
definite  data. 

The  results  seem  to  show  conclusively  that  susceptibility  to  smut  is 
governed  by  special  determinants  or  genetic  factors  and  may  be  modified 
by  suitable  selection. 

1 100-  Observations  on  some  Degenerate  Strains  of  Potatoes.  —  Stewart,  f.  c,  in 

the  New  York  Agricultural  Experiment  Station,  BulletinlSJo.  422,  pp.  319-357  -|-  12  Plates. 
Geneva,  N.  Y.,  July,  191 6. 

The  results  are  given  of  investigations  made  by  the  author  in  the  ex- 
periment fields  of  the  New  York  Agricultural  Station  at  Geneva  to  determine 
the  manner  in  which  the  potato  diseases  known  as  leaf -curl,  curly  dwarf,  mo- 
saic and  spindling -sprout  are  transmitted  from  one  generation  to  another. 
These  seem  to  be  less  diseases  properly  speaking  than  forms  of  degeneracy, 
for  in  no  case  was  it  found  possible  to  isolate  pathogenic  micro-organisms. 
The  action  of  the  soil  and  weather  factors  must  also  be  excluded. 

The  two  principle  results  obtained  showed  that  : 

i)  The  tubers  of  affected  plants  nearly  always  prodttce  more  or  less 
degenerate  and  useless  plants.  In  1914  were  chosen  47  badly  affected  spe- 
cimens, from  which  were  obtained,  in  1915,  197  plants,  all  diseased  with  the 
exception  of  one  (of  the  Ionia  variety). 

2)  Perfectly  normal  plants  (Pride  of  Vermont,  Green  Mountain,  etc.) 
may  produce  degenerate  types.  Tubers  of  the  same  plant,  and  even  dif- 
ferent eyes  from  one  and  the  same  tuber,  may  produce  both  normal  and 
abnormal  plants. 

This  last  fact,  as  well  as  the  constant  transmission  of  the  degenerate 
types,  seems  to  show  that  these  hereditary  diseases  may  be  produced  as 
real  mutations  or  bud  variations.  This  is  born  out  by  the  rapid  degener- 
ation frequently  observed  in  the  descendants  of  perfectly  healthy  plants. 
For  example,  a  tuber  of  the  Green  Mountain  variety  planted  in  1913  gave 
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63  seed-pieces  for  the  following  year;  all  the  plants  produced  from  these 
pieces  were  healthy  and  perfectly  normal.  The  tubers  of  36  of  these  plants 
were  planted  in  the  spring  of  1915  in  three  plots  in  three  different  locali- 
ties, River  head  (I/OUj,  Island),  Cad>ville  'New  York),  and  Presque  Isle 
(Maine),  and  produced  in  all  three  places  many  decidedly  degenerate  plants. 

CoNCVJSiONS.  —  i)  Tubers  from  plants  affected  with  leaf-roll,  curly- 
leaf  and  mosaic  transmit  these  degenerate  characters  to  their  descendants. 
All  tubers  from  plants  which  are  even  only  slightly  abnormal  should,  there- 
fore, be  eliminated. 

2)  Degenerate  forms  crop  up  unexpectedly  as  mut^^tions  from  material 
which  has  been  perfectly  healthy  for  several  generations,  so  that^ven  a 
very  careful  sorting  of  seed  tubers  will  not  exclude  the  possible  occurrence 
of  abnormal  descendants  subject  to  degeneration. 

iioi  -  Deli  Tobacco  with  Petiolate  Leaves.  Probably  Resulting  from  Mutation  of  a 

Single  Factor,  at  Sumatra.  —  honing,  J.  a., in  I.  Bulletin  van  het  Deli  Proef station. 
No.  10,  pp.  1-24  +  5  Tables  +  6  Figures,  Medaii  (Sumatra),  October,  1917  ;  II.  Mede- 
deelingen  van  het  Deli  Proefstation,  Year  X,  Pt.  8,  pp.  185-189  +  6  Figs.  Medan,  Decem- 
ber, 1917. 

Now  and  again  (once  in  100  million  times,  or  still  less)  Deli  tobacco, 
which  normally  has  sessile  leaves,  produces  plants  with  leaves  having  a 
long  petiole  and  also  differing  from  the  normal  type  by  :  —  cross  lines  (i), 
a  zigzag  stalk,  small,  losenge-shaped  leaves  with  small  appendices  on  the 
under  side  ("  Kioepoek  ")  (2),  sometimes  growths  on  the  corolla. 

In  1 914,  in  the  plantation  of  Foentoengan  (Sumatra),  wa.:.  found  a 
Deli  tobacco  plant  with  petiolate  leaves.  It  was  self-fertilised  and  in  the 
F^  gave  2896  plants  which  were  divided  into  three  different  types  :  —  a)  704 
(about  y^  of  the  normal  Deli  types  ;  h)  1446  (about  half)  hybrid  plants  with 
leaves  with  petioles  which  were  at  first  short  but  later  grew  till  they  were 
of  the  same  length  as  those  of  the  parent  planl  ;  c)  746  (about  34)  sterile 
dwarf  plants  with  irregular  leaves,  which  first  had  a  long  petiole  but  sub- 
sequently lost  the  blade,  so  as  to  assume  a  linear  form.  The  segregation, 
therefore,  was  in  the  Mendelian  ratio  of  ^:  ^/g:  ^,  or  i  :  2  :  i,  si  owing  tbe 
parent  plant  to  be  a  heterozygous  hybrid  with  respect  to  a  single  factor  (Aa). 
Nine  of  these  F^  hA^brid  plants  on  self-sterilisation  gave  an  F^  including 
4  655  plants  of  which  1 155  were  normal,  2  392  hybrids,  and  1 108  abnormal 
(dwart),  i.  e.,  always  in  the  ratio  1:2:1. 

On  the  other  hand  reciprocal  crosses  between  hybrid  and  normal 
plants  of  F^  gave  normal  and  hybrid  plants  in  the  ratio  1:1. 

Finally,  the  normal  plants  (Deli  type)  of  the  Fj  when  self-fertilised 
instead  of  giving  exclusively  normal  descendants  gave, in  two  cases,  a  .small 
number  of  abnormal  plants  —  3  hybrids  and  2  dwarfs  out  of  a  total  of  764. 
This  phenomenon  is  as  mysterious  as  the  origin  of  the  plant  with  petiolate 
IcpA'cr.  r{  Foentoengan. 


(i)  The  author  calls  thus  the  pale  green  lines  placed,  in  the  variety  ot  tobacco  with  non- 
Idecurrent  leaves,  in  the  positions  corresponding  to  the  insertion  of  decurrent  leaves  in  the 
1  varieties  with  normal  leaves. 

(2)  See  R.  1914,  No.  288.  {Ed.) 
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It  is  most  improbable  that  this  plant  was  derived  from  an  accidental 
cross  between  Deli  tobacco  and  the  native  tobacco  with  petiolate  leaves 
because  the  characters  of  the  Deli  type  reappear  without  variation  in  the 
Pj  and  other  abnormal  types,  both  homozygous  and  hybrid,  resembling 
none  of  the  tobaccos  cultivated  by  the  natives  of  Malaya  and  Batak. 

The  author  explains  the  origin  of  this  curious  plant  as  follows;—  a 
germ  cell  of  the  Deli  type  was  fertilised  by  a  cell  having  but  one  changed 
factor,  i.  e.,  having  undergone  mutation  for  one  factor  only  (whereas  De 
VriES  considers  the  ovules  of  Oenothera  Lamarckiana  to  have  undergone 
mutation  for  several  factors).  In  support  of  this  hypothesis  he  calls  to 
mind  tjiat  a  single  factor  may  produce  several  effects,  as  has  been  shown  by 
LODEWITKS  for  tobacco  (Erblichkeitsversuche  mit  Tabak,  in  Zeitschrijt 
fur  induktive  Abstammungs- nnd  Vererhungslehre,  Vol.V,  p.  144,  1911)  and 
Morgan  for  other  plants  [The  Mechanism  oj  IVPendelian  Heredity,  p.  35, 
1915). 
AGRicuLTUKAL      II02  -  VariatioHS  in  Seed  Tests  Resulting  from  Errors  in  Sampling.  —  Stevens,  o.  a., 

SEEDS  in  the  Journal  of  the  American  Society  of   Agronomy,   Vol.  X,  No.  i,  pp.   1-19    +    12 

Tables  +  3  Figs.  I<anca:-ter,  Pa.,  January,  1918. 

Variations  in  the  results  of  seed  testing  are  largely  unavoidable.  They 
may  be  divided  into  two  groups,  one  purely  mathematical,  the  other  per- 
sonal or,  to  a  large  extent,  economic  (due  to  lack  of  money  to  buy  the  best 
apparatus  and  to  employ  efficient  and  trained  workers).  The  direct  mathe- 
matical causes  are  :  — 

For  germination  tests  : —  imperfect  mixing,  random  sampling,  errors 
in  counting,  effect  of  personal  selection  (there  is  a  tendency  to  pick  out  ^ 
the  better  seeds),  unsuitable  conditions  for  germination,  special  condition  ""ii 
of  the  seed. 

For  purity  tests : —  imperfect  mixing,  random  sampling,  errors  in 
weighing,   effect  of  personal   selection,  errors  of  identification. 

During  the  years  1914  and  1915  the  author  investigated  in  the  Depart- 
ment of  Botany  of  the  North  Dakota  Agricultural  College  the  errors  due  to 
mathematical  causes.  Both  in  the  germination  and  purity  tests  the 
general  plan  was  for  one  person  to  take  simultaneously  a  series  of  50  tests 
from  one  lot  of  seed  and  to  calculate  the  standard  deviation  and  pro- 
bable error.  / 

Germination  tests.  —  A  white-seeded  kafir  was  chosen  as  experi- 
mental material.  Part  of  the  seed  was  stained  red  with  an  alcoholic  solution 
of  Delafield's  haematoxylin  to  represent  dead  seed. 

I.  —  To  determine  the  amount  of  mixing  required  in  a  sample  received 
by  an  analyst,  55  grams  of  white  seed  and  55  grams  of  stained  seed  were 
placed  together  and  poured  from  one  dish  to  another  at  the  rate  of  50  times 
per  minute.  This  process  was  repeated  25,  75  and  200  times,  and  the  whole 
series  then  duplicated.  The  probable  error  was  respectively  3.10,  2.88, 
and  2.83  for  the  first  series,  and  3.05,  2.83,  and  2.82  for  the  second  series. 
This  remarkable  agreement  shows  that  very  little  difference  results  from 
mixing  beyond  a  certain  limit.  (In  all  the  teets  described  the  seed  was 
mixed  75  times.     To  choose  the  sample  to  be  tested  the  mixture  was  poured 
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I  on  to  the  table,  the  pile  drawn  out  to  a  point  at  one  end  by  placing  a  hand 
on' either  side,  and  100  seeds  counted. 

II.  —  The  second  problem  was  to  determine  the  error  for  a  given  per- 
centage. Theoretically  a  sample  containing  100  %  of  live  seed  should 
give  no  variations  in  the  various  tests  ;  a  sample  with  90  %  live  and  10  % 
dead  seed  should  give  the  same  variations  as  one  with  10  %  live  and  90  % 
dead  seed,  and  so  on,  till  the  maximum  variation  is  obtained  with  50  % 
of  each  type.  When  a  test  sample  also  contains  hard  seed  the  variation 
will  be  greatest  when  all  three  kinds  of  seed  are  present  in  equal  propor- 
tions. The  probable  error  for  such  a  sample  was  found  to  be  3.83,  3.92, 
and  3.01  for  the  live,  dead,  and  hard  seeds  respectively. 

The  author  gives  in  a  table  the  probable  errors  in  the  percentage  of 
live,  dead,  and  hard  seeds  determined  by  him  from  mixtures  containing 
50,  60,  70,  80,  90,  95,  97,  and  99  %  of  viable  seed,  in  which  (with  the  ex- 
ception of  the  three  last)  the  rest  of  the  percentage  was  composed  of  : 
<*)  5  %  of  dead  seed,  the  remainder  being  hard  seed ;  b)  10  %  of  dead  seed, 
the  remainder  being  hard.  In  another  comparative  table  are  given  the 
results  of  four  lots  of  seed  (alfalfa,  millet,  bromus  and  red  clover)  tested  in 
about  20  different  laboratories,  the  probable  error  being  calculated  in  lots 
of  100  seeds. 

III.  —  The  above  figures  were  obtained  for  samples  of  100  seeds.  The 
limits  of  error  were  also  investigated  for  samples  containing  a  number  of 
seeds  equal  to  rnultiples  of  100  or  less  than  100.  For  this  purpose  tests 
were  made  with  several  series  of  200  tests  with  millet,  alfalfa,  flax,  and  kafijr 
seed,  each  lot  of  50  being  made  separately.  The  results  were  calculated 
for  each  set  of  50  tests,  for  each  set  of  §0  obtained  by  taking  the  mean  of 
the  first  and  second,  third  and  fourth,  and  by  taking  the  mean  of  each  set 
of  three  and  of  four  tests.  Series  based  on  loo,  200,  300,  and  400  seeds 
were  thus  obtained  the  results  of  which  are  given  in  a  table.  For  exam- 
ple, a  mixture  of  alfalfa  with  an  83.0  %  germination  (9  %  hard  seeds) 
gave  the  following  probable  errors  :  —  for  the  four  series  of  100  seed  tests, 
2.49,  2.62,  2.48,  3.02  ;  for  the  two  200  seed  tests,  3.01,  2.27  ;  for  the  300 
seed  test,  1.82,  and  for  the  400  seed  test  1.43.     A  mixture  was  also  pre- 

i  pared  containing  80  %  of  viable  seed  and  a  series  of  500  lots  of  100  seed 
I  each  was  counted  in  distinct  groups  or  in  combinations  as  in  the  previous 

case,  and  tests  made  using  100,  200.  300,  400,  500,  and  i  000  seeds,  with 
jthe  following  results:—  for  100  seeds  the  probable  error  was  2.65  ;  for 

200  seeds,  1.78  ;  for  300, 1.50  ;  for  400, 1.35  ;  for  500, 1.25  ;  for  i  000,  0.85  %. 
I  When  less  than  100  seeds  were  used  the  error  was  considerably  increased. 
I  A  trial  with  50  %  of  live  and  50  %  of  dead  seed  made  with  50  lots  of  50  and 

25  seeds  each,  gave  probable  errors  of  4.26  and  6.73  %  respectively. 

IV.  —  If  the  results  of  two  tests  of  one  sample  vary  rather  widely  is  the 
mean  of  the  two  further  from  the  mean  of  the  series  than  when  the  varia- 
tionbetween  the  two  tests  is  less  ?  In  other  words,  is  it  necessary  to  make 
a  new  test  when  the  va'riation  between  two  tests  exceeds  a  certain  quantitj^  ? 

To  solve  this  problem  the  alfalfa  series  and  kafir  (60  %  geimination  ; 
32  %  hard)  from  the  previous  experiment  and  the  80  %  kafir  series  were 
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used.  The  mean  of  each  successive  pair  (ist.  and  2nd. ;  3rd.  and  4th., 
etc.)  was  calculated,  and  the  deviation  of  these  means  from  the  mean  of 
the  whole  series  of  200  found.  In  the  alfalfa  series  17  %  of  the  duplicate 
tests  showed  a  variation  exceeding  10%,  their  average  deviation  being  4.15% 
(12  exceeded  the  probable  error).  The  average  deviation  of  the  other 
8^  was  3.44  %.  On  the  other  hand,  there  was  in  one  case  i  %  difference 
only  in  the  duplicate  tests,  the  mean  of  the  duplicates  differing  from  the 
mean  of  the  series  by  9  %.  Among  the  duplicate  tests  differing  by  2  % 
only,  two  differed  from  the  mean  of  the  series  by  6.5  %,  and  ond  by  5.5  %, 
etc.  Of  the  100  duplicates  of  the  60  %  kafir  series,  9  showed  a  difference 
exceeding  10  %  of  the  mean  of  the  two  tests,  and  the  mean  of  the  entire 
series.  The  average  deviation  of  the  means  of  these  9  from  the  mean  of 
the  whole  series  was  2.44  %  ;  that  of  the  other  91,  2.97  %.  In  only  4  of 
the  9  did  this  deviation  exceed  the  probable  error  of  2.2  %.  In  the  80  % 
kafir  series  46  of  the  250  duplicates  showed  a  difference  of  over  8  %.  The 
average  deviation  of  the  means  of  these  46  from  the  means  of  the  whole 
series  was  2.35  %,  whereas  in  the  other  204  cases  it  was  2.06  %.  Only 
in  24  of  the  46  cases  did  the  deviation  exceed  2  %  (the  probable  error  in 
tests  of  200  seeds  is  1.87  %).  It  is,  therefore,  clear  that  in  such  a  case 
wide  variations  between  duplicate  lots  does  not  appreciably  reduce  the  ac- 
curacy of  the  results. 

By  the  rule  of  the  Official  Seed  Analysts  of  North  America  re-tests  must 
be  made  when  the  variation  between  duplicates  of  100  s?eds  exceeds  6,  7, 
8,  9  and  10  %  for  a  germination  of  90  %  or  more,  80  to  90,  70  to  80,  60  to 
70,  and  50  to  60  %  respectively.  The  author's  results  show  this  regulation 
to  be  of  doubtful  value,  because  the  variation  may  be  greater  without  ., 
destroying  the  value  of  the  test,  or  it  may  be  smaller  and  the  exactitude 
of  the  result  doubtful. 

Variations  in  purity  tests.  —  These  may  be  due  to  man}'  factors 
since  each  of  the  three  chief  components  of  the  sample  (pure  seed,  foreign 
seed,  inert  matter)  may  have  a  variable  number  of  components  for  which 
it  is  difficult  to  find  a  value  of  accuracy  for  use  in  a  large  series  of  cases. 
The  seed  used  did  not  show  any  unusual  variations.  In  taking  the 
samples  a  seed  mixer  and  sampler  such  as  adopted  by  the  U.S.  Department 
of  Agriculture  were  used.  Determinations  were  made  of:—  a)  the  pro- 
bable error  in  purity  tests  of  flax  (2  lots),  alfalfa,  and  bromegrass;  b)  the 
value  of  the  second  decimal  (as  compared  with  only  one  decimal  figure) 
in  calculating  the  probable  error  ;  c)  the  variation  in  the  mtmber  of  foreign 
seeds  in  a  given  species  ;  d)  variations  due  to  personal  selection. 

Conclusions  and  recommendations.  —  I.  The  probable  error  of 
a  single  germination  test  of  100  to  400  seeds  for  percentages  of  germination 
of  99,  97,  95,  90,  80  to  50  respectively  varies  as  follows  :—  0.75,  i.oo,  1.50, 
2.25,  2.80  in  samples  of  100  seeds  ;  0.50,  0.70,  i.oo,  1.50,  2.00  for  200  seeds  ; 
040.  0.55,  0.80,  1.20,  1.75,  for  300  seeds;  0.35,  0.50,  0.70,  1.05,  1.50  for 
400  seeds.  The  figures  increase  by  about  V5  in  "the  lower  percentages  ofj 
germination  for  lyeguminosae  containing  so-called  "  hard  "  seeds.  This  is? 
for  work  in  which  the  causes  of  variation  are  reduced  to  a  minimum.     No^ 
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attempt  was  made  in  this  study  to  determine  the  range  of  value  when  fac- 
tors other  than  those  of  mathematical  probability  enter  to  any  extent. 
These  values  may  be  used  for  other  experiments  involving  similar  conditions, 
e.  g .  in  counting  500  seeds  to  determine  the  percentage  of  mixture  of  two  kinds. 

II.  —In  samples  which  do  not  contain  mixtures  of  materials  with  a  ten- 
dency to  separate  readily  (such  as  sand,  fine  impurities,  or  coarse  material) 
only  a  small  amount  of  mixing  seems  necessary.  Such  samples  should 
receive  a  supplementary  test  of  larger  quantity  to  show  the  approximate 
amount  of  such  materials.  For  example,  these  may  be  first  separated 
by  a  sieve,  and  the  percentage  added  to  that  obtained  by  a  regular  test 
from  the  remaining  quantity. 

III.  —  The  accuracy  of  purity  tests  depends  on  many  factors.  The 
quantities  used  should  be  carefully  investigated  to  determine  whether 

I  those  in  current  use  may  be  advantageously  changed.  The  second  deci- 
mal figure  is  of  no  value  in  most  cases.  If  such  accuracy  is  required  the 
determination  must  be  made  with  a  sufficiently  large  sample  (e.  g.  for  about 
8  oz.  of  wheat  30  gm.  should  be  taken ;  for  flax  and  small  seeds,  three 
times  the  usual  quantity). 

IV.  —  Results  of  seed  tests  should  be  accompanied  by  an  indication  of 
their  accuracy,  i.  e.,  by  the  value  of  the  probable  error.  In  practical  tests 
this  should  be  doubled  because  there  aie  about  four  chances  in  five  that 
the  correct  result  lies  within  the  figure  thus  corrected. 

V.  —  The  second  decimal  figure  is  not  necessary  for  the  calculation  of 
the  probable  error  in  such  tests. 

VI.  —  The  amount  of  seed  used  for  such  tests  (and  therefore  the  degree 
of  accuracy  obtained)  should  be  regulated  by  two  factors  —  the  degree  of 
accuracy  required  for  dependable  results,  and  the  amount  of  work  it  is  pos- 

jsible  to  handle.  In  germination  tests  it  is  advisable  to  use  200  seeds  per 
test,  the  number  being  increased  if  desired.  It  is  most  important  to  know 
the  probable  error  so  that  such  adjustments  may  be  made. 

VII.  —  Duplicate  tests  appear  to  be  of  little  value ;  one  test  of  200 
seeds  will  often  require  less  space  and  time  than  two  of  100  seeds. 

The  author  compares  his  results  with  those  of  RodeWald  (Uber  die 
Fehler  der  Keimpiufungen,  LandwirtschaftUche  Versuchsstationen,  Vol. 
XXXVI,  pp.  105-112,  215-227  ;  1899),  with  which,  on  the  whole,  they  agree 
well. 

11103  -  Date  and  Rate-of- Seeding  Tests  with  Spring  Grains  under  Irrigation.  — 

Atkinson,  A., in  the   University  of  Montana,  As.ricult'U/ral  Experiment  Station  Bulletin 

No.  120,  pp.    10 7-1 1 7 -f- 15  Tables.     Bozeman,    October,    1917- 

The  experiments  described  were  carried  out  at  the  Montana  Experi- 

ent  Station  farm  at  Bozeman,  in  the  Gallatin  Valley  in  the  south-cen- 

Itral  part  of  the  State,  at  an  altitude  of  4  870  ft.     The  plots  were  V40  ^^re 

|in  size.     The  tests  were  made  with  the  principal  varieties  of  cereals,  sown 

n  lines  with  a  seed  drill  carefully  calibrated  to  control  the  exact  quantity 

f  seecf  sown.     The  influence  of  different  dates  and  rates  of  sowing  on  the 

elds  of  grain  and  straw,  the  weight  of  grain  per  bushel,  the  length  of  the 

riod  from  planting  to  ripening,  the  height  of  the  crop,  and  the  percentage 
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of  the  crop  lodged  at  harvest  time,  were  carefully  observed.  The  tests 
were  made  during  8  years  for  spring  wheat,  oats,  and  barley,  and  during 
7  years  for  peas.     The  principal  results  obtained  are  given  below  :  — 

Date  of  sowing.  —  The  largest  yield  of  grain  was  obtained  with  the 
earliest  sowing.  Yield  from  plants  sown  on  April  15,22,29  and  Maj^  5, 
when  compared  with  those  from  plants  sown  on  May  13,  20,  27  and  June 
4,  showed  an  average  increase,  in  favour  of  early  sowing,  of  44.6  %  for 
spring  wheat,  19. i  %  for  oats,  11. 7  %  for  barley,  and  io.6  %  for  peas. 
There  were  but  slight  differences  in  the  quantity  of  straw  produced  accord- 
ing to  the  date  of  sowing.  Sincelateplautinggavesmaller  yields  of  grain, 
the  number  of  pounds  of  straw  for  each  pound  of  grain  produced  was 
greater  for  crops  sown  late  than  for  those  sown  early. 

Earl}^  sown  grain  was  of  better  quality  than  late  sown  grain,  as  shown 
by  a  higher  average  weight  per  bushel.  The  vegetative  period  of  early 
sown  grain  was  longer  than  that  of  late  sown  grain.  This  was  doubtless 
due  to  the  fact  that  the  growth  of  plants  sown  late  was  arrested  bj'^  autumn 
frosts  and  cool  weather. 

There  was  no  marked  difference  in  the  length  of  straw  of  the  plants 
sown  at  different  dates.  This  is  in  agreement  with  the  essentially  uniform 
yields  of  straw.  lyodging  of  cereals  depends  more  on  the  season  than  the 
date  of  sowing. 

Rate  of  seeding.  —  The  highest  yield  of  spring  wheat  was  obtained 
by  sowing  14  pecks  per  acre.  This  was  2.6  bushels  higher  than  the  yield 
obtained  with  8  pecks.  Considering  the  higher  price  of  grain  in  the  spring, 
the  most  profitable  yield  was  from  8  peck  seeding.  The  best  yields  of  oats 
were  obtained  with  10  to  12  pecks  of  seed  per  acre.  Sowing  16  pecks  per 
acre  gave  the  best  yields  of  barley.  When  other  conditions,  such  as  lodg- 
ing, were  considered,  the  best  yields  were  obtained  with  8  to  10  pecks  of 
seed.  For  peas,  the  most  satisfactory  results  were  obtained  with  10  to  12 
pecks  per  acre. 

The  yield  of  straw  increased  in  proportion  to  the  amount  of  seed  used. 

The  quality  of  the  grain  as  shown  by  the  weight  per  bushel  was  slightly 
better  for  spring  wheat,  oats,  and  barley  when  larger  quantities  of  seed 
were  used.  With  peas  the  opposite  was  true.  The  larger  the  amount  of 
seed  used  the  shorter  was  the  period  from  sowing  to  ripening.  The  amount 
of  seed  used  should,  therefore,  be  increased  in  proportion  as  the  date  of 
sowing  is  retarded  in  spring. 

There  appears  to  be  no  relation  between  the  length  of  straw  and  the 
amount  of  seed  sown  in  the  case  of  spring  wheat,  oats,  and  barley.  For  peas, 
the  length  of  the  straw  increased  as  the  quantity  of  seed  used  increased. 
The  higher  the  rate  of  seeding  the  greater  was  the  tendency  of  the  crop 
to  lodge.  It  must  be  remembered  that  these  data  refer  to  irrigated  crops 
at  an  altitude  of  4870  ft. 

1104  -  Comparative  Cultural  Experiments  with  Several  Varieties  of  Oats  ii^  South 

and  Central  Sweden.  —  Akermann,  a.,  in   Svsriqes  Utsddeforeninos  Tidskrtft,  Year 
XXVII,  Pt.  6,  pp.  261-278;  Year  XXVIII,  Pt.  i,  pp.  26-25.     Malmo,  1918. 

During  the  last  20^years  the  Svalof  station,  i^ided  by  the  various  bran- 
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ches  distributed  throughout  the  different  physiographical  districts  of 
Sweden,  has  created  and  tested  several  new  and  vakiable  varieties  of 
oati  which  have  replaced,  or  are  replacing,  -the  old  native  varieties  which 
they  exceed  in  quantity  and  quality  of  yield.  As  is  known,  the  yield  of  a 
given  variety  varies  from  year  to  year  according  to  the  different  weather 
conditions.  To  determine  the  climate  of  a  given  locality  it  is  necessary  to 
make  a  series  of  observations  over  several  years,  and  to  determine  the 
productivity  of  a  given  variety  with  respect  to  the  climate  it  is  also  ne- 
cessary to  make  comparative  cultural  tests  for  a  more  or  less  long  period. 
Among  the  oats  produced  at  Svalof  are  the  varieties  Kron,  Seger,  Guld- 
regn,  Stormogul,  Klock  I,  II,  and  III,  selected  Dala,  and  ethers.  Compara- 
tive cultural  experiments  made  on  several  farms  in  south  and  central 
Sweden  have  made  possible  good  approximate  determinations  of  the  cha- 
racters of  these  varieties  with  respect  to  the  special  climatic  and  agri- 
cultural conditions  of  the  different  provinces,  thus  enabling  a  geographical 
distribution  to  be  made  on  a  rational  and  reliable  basis.  The  comparative 
cultural  tests  may  be  divided  into  four  parts : — 
i)  Tests  at  Svalof,  from  1900  to  191 7. 

2)  Tests  in  the  provinces  of  southern  Sweden  (white  oats  district) 
from  1908  to  1917. 

3)  Tests  in  Varmland,  from  1908  to  1916. 

4)  Tests  of  varying  length  in  the  provinces  of  central  Sweden  (black 
oats  district). 

I.  SvAi^oF  (i 900-1917).  —  Beginning  with  the  Kron  variety,  which  oc- 
cupies the  first  place,  the  other  varieties  come  in  the  following  order  of 
merit :—  Gule  Nasgard,  Banner,  Strubes  Schlanstedter,  Tystofte  Stjern, 
Seger,  Guldregn,  Klock  III,  common  Probsteier,  beardless  Probsteier,  Stor- 
mogul, I/igowo,  and  Klock  II.  An  examination  of  the  weather  condi- 
tions shows  the  well-marked  positive  action  of  rain  during  the  vegetative 
period,  from  May  i  to  August  15  in  years  when  the  total  rainfall  during  this 
period  is  200  mm.  or  more,  especially  if  the  rain  is  not  only  abundant,  but 
also  well  distributed.  When,  however,  this  total  is  below  150  mm.,  as  in 
1914  (127  mm.)  and  1917  (88  mm.),  the  yield  in  grain  is  Y3  o^  more  be- 

jjlow  the  average.  All  the  varieties  are  not  equally  sensitive  to  weather 
conditions,'  with  the  exception  of.  those  generally  known  to  be  favourable 
or  unfavourable.  Thus,  in  dry  years,  the  Guldregn  variety,  which  is  very 
resistant,  gives  better  results  than  Seger  oats  and,  under  the  same  condi- 
jtions,  the  black  oats  Klock  and  Stormogul  can  compete  with,  and  even  ex- 
jcel,  the  best  white  oats.     In  1917,  for  example,  the  first  place  was  held  by 

tormogul  with  28  ^4  cwt.  per  acre,  followed  by  the  varieties  Guldregn, 

111  Nasg&rd,  common  Probsteier,  Klock  III,  Seger,  Elron,  and  Klock  II. 

he  choice  of  any  variety  must  depend  on  the  most  unfavourable  wea- 

her  factor  of  the  district  in  which  it  is  to  be  grown. 

II.  South  Sweden  (i 908-1917).  —  Of  the  white  oats,  the  Seger  variety 
holds  first  place  in  the  provinces  of  Malmohus  (25.97  cwt.  per  acre),  Kris- 
Itianstad  (23.29  cwt.),  Sodra  Kolmar  (22.17  cwt.),   and  Skaraborg  (21.98 

:wt.),  but  in  this  last  province  Stormogul  black  oats  surpass  all  white  oats. 
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The  Kron  variety  does  best  in  the  provinces  of  Halland  (23.62  cwt.)  and 
Alfsborg  (24.38  cwt.),  whereas  the  Guldregn  variety  gives  better  results 
than  Seger  in  one  case  only,  in  the  province  of  Kronoberg  (19.42  cwt.), 
■  where  the  unfavourable  climatic  conditions  emphasise  the  properties  of 
earliness  and  drought  resistance  peculiar  to  Guldregn. 

III.  Varmland.  —  Although  included  in  the  white  oats  district,  this 
region  must  be  considered  separately.  Two  conditions  deserve  attention ; — 
i)  the  late  spring  which  makes  it  necessar}"  to  sow  8  da^  later  than  in  the 
Uppland  ;  2)  the  drought  of  June,  especially  in  the  southern  parts  and  in 
the  Dalsand  (northern  part).  Thus,  at  Karlstad,  the  June  rainfall  does 
not  exceed  46.5  mm.,  whereas  at  Nora  it  is  65.1  rrmi.,  at  Falun  55.8  mm., 
at  Orebro  55.4  mm.,  at  Skara  51 .1  mm.  and  at  Vanersborg  57.9  mm.  This 
shows  the  necessity  of  drought  resistant  and  very  earh'  tj^pes.  Among  the 
white  oats  the  Guldregn  variety  holds  first  place  (15.71  cwt.)  excelling  both 
the  Seger  (15.07  cwt.)  and  Dala  (14.77  cwt.)  varieties,  but  it  is  decidedly 
inferior  to  the  Stormogul  (17.25  cwt.)  and  Klock  II  (16.26  cwt.)  black  oats. 

rV.  Centrai,  Sweden  (1909-1916).  —  The  black  oats  district  includes 
the  province  of  Ostergotland  and  parts  of  those  of  Smaland  and  Narike, 
as  well  as  the  provinces  on  both  sides  of  Malaren  (Sodermanland  and  Uppland) . ' 

Ostergotland.  —  The  Klock  III  variety,  obtained  by  Nilsson  by  cross- 
ing Klock  II  with  Stoimogul,  gave  results  (21.08  cwt.)  so  much  superior 
to  those  obtained  with  the  parent  plants  that  it  could  safely  be  grown  in 
the  place  of  Klock  II  (18.71  cwt.). 

Stormogul  leads  for  yield  in  straw  (42.11  cwt.),  and  by  completely  up- 
rooting all  Berberis  it  was  possible  to  eliminate  Puccinia  graminis,  so 
injurious  to  Stormogul  which,  in  yield  can  compete  with  Klock  III.  The 
Fyris  variety  gave  results  superior  to  the  parent  variety  Roslag. 

Malaren  proijinces.  —  Of  all  the  varieties  examined  Stormogul  gave 
the  best  results,  both  in  heavy  clay  soils  and  in  light  sandy  soils.  Only 
in  the  northern  parts  of  this  district  was  it  necessary,  on  account  of  its  late 
ripening,  to  limit  Stormogul  to  the  fertile  soil  zone  so  as  to  favour  rapid 
growth  of  the  plant. 

Klock  III  shows  very  good  promise  although  there  are  not  sufficient 
data  available  to  establish  with  precision  the  district  to  which  it  is  best  suited. 

On  the  whole  the  Tyris  variety  has  given  less  satisfactory  results  than 
Klock,  but  in  some  very  clayey  parts  of  Malaren  and  large  tracts  of  Uppland 
this  variety  is  to  be  preferred  to  all  the  other  black  oats  on  account  of 
its  earliness.  From  a  point  of  view  of  quality  of  grain  and  tillering  Fyris 
should  prove  of  excellent  use  in  selection  and  hybridisation  experiments  in 
the  clay  soils  of  central  Sweden. 

1105  -  The  "Kyko"  Oat  {Avena.  sativa  var.  obtusaia)  from  Cyprus.—  See 

No.  1075  of  this  Review. 

rio6-The  Control  of  Weeds  in  Ricefields  by  Rolling.  —  Tarchetti,  a,  hi  7'  Giomak  di 

Risicoltura  {0/gano  Mensile  della  R.  Stazionc  Sperimentah  di  Risicoltura  e  delle  ColUvazioni  . 
Irrigue,  VerceUi),Yea.r  VIII,  No.  4,  pp.  54-58  +  2  Figs.  Vercelli,  April  30, 1918.  j^ 

Although  most  farmers  no  longer  use  rolling  as  a  means  for  keeping^ 
down   weeds  in  ricefields  —  and  the  author  thinks  they  were  wrong  in 
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abandoning  the  practice  —  many  well-known  practical  men  still  use  il  on 
a  large  scale  and  repeat  it  each  year  with  increasing  success. 

Rolling  is  specially  successful  in  first-year  ricefields  and  in  these  with 
numerous  sedges  ;  it  should  be  abandoned  for  grasses.     The  corrugated 
j  roller  (with  wooden  laths  or  iron  bars  i  ^  in.  sq.)  should  be  used.     The 
best  time  for  lolling  is  when  the  sedges  have  grown  as  tall  as  the  rice  ; 
during  rolling  sufiicient  water  should  be  maintained  in  the  ricefield  so 
:  as  to  prevent  the  roller  burying  the  rice  plants  in  the  soil  so  that  they 
j  cannot  grow  up  again.     The  trampling  of  the  plants  by  the  team  and  the 
difficulty  of  turning  are  two  disadvantages  that  should  be  avoided  or  di- 
minished.    To  this  end,  the  suggestion  has  been  made  to  make  rollers  with 
2  or  3  sections  with  a  total  length  of  10  to  13  ft.  so  that  the  land  between 
two  irrigation  ditches  could  be  rolled  in  2  turns  —  going  and  coming  ;  but 
this  roller  requires  2  horses  instead  of  one  and  the  trampling  would  be  great. 
The  au  thor  suggests  the  use  of  a  roller  with  2  sections  loose  on  an  iron  axle 
equal  to  thewidthof  theland,  so  that  the  sections  could  be  spaced  es  required 
on  the  axle.    The  swingle-tree  for  1  horse  is  attached  tothemidt^leof  theaxle. 
With  a  land  twice  the  width  of  the  roller,  the  2  sections  are  moved  to-- 
wards  the  centre  of  the  axle  as  shown  at'^  in  the  figure,  and  the  horse  (2 
horses  may  be  used)  walks  in  the  ditch  CD,  thus  rolling  on  both  sides  of 
the  ditch.     When   at  D,  the  apparatus  is  turned,   the  horse  passing  in 
the  ditch  EF,  as  shown  at   A^,  and  so  on  for  the  other  trenches.     When 
the  first  rolling  is  finished,  the  2  sections  aie  moved  to  the  position  B, 
and  the  operation  is  firiohed  without  ever  trampling  the  young  plant -i, 
save  on  the  headlands.  The  headlands  would  be  rolled  last  of  all,  so  as  to 
flatten  out  the  hoof  marks. 
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The  use  of  a  roller  with  2  sect'ons  loose  on  the  ajsle  in^  rice  field. 
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1 107  -  "  Hu§-ky  "  Rice,  an  Indochittese  Variety  of  Good  Quality,  Especially  Suited  for 
Western  Cochin-China.  —  See  No.  1068  <>f  this  Rcvieiv. 

iios"  -  The  Production,  Preparation  and  Uses  of  Raffia.  —  See  No.  1075  of  thsi  Review. 

1109  -  Tests  with  VarietiesofCottonin Cyprus.  — Si-e No. fo75ofthisi?me££-. 

11 10  -  Sunflower  Pith,  the  Wood  and  Bark  of  the  Baobob  for  Use  in  Paper- Making.  — 

See  No.  loy^oiihXs  Rcvtew. 

Illi  -  Olive  Growing  in  Australia.  —  Queensland  Agricultural  Journal,  VoL  9,  No.  i,  pp, 

18-20  -|-  I  Fig.     Brisbane,  January,  1918. 

Before  the  war  olive  trees  had  never  been  grown  on  a  commercial  scale 
in  Australia.  As  present  supply  difficulties  on  the  European  markets  have 
stopped  the  importation  of  olive  oil  to  Australia,  the  growing  of  olives  is 
attracting  much  attention  there. 

South  Australia  may  be  said  to  be  the  only  State  producing  olives. 
The  total  area  of  the  olive  orchards  there  only  amounts  to  1000  acres  with 
an  annual  production  of  oil  of  about  15  000  gallons.  The  variety  of  condi- 
tions under  which  olive  trees  do  well  makes  it  certain  tjiat  more  extensive 
cultivation  of  them  would  succeed.  Prof.  Pekkins  believes  that  the  olive 
orchards  could  be  extended  to  15  000  or  20  000  acres,  especially  in  districts 
with  a  light  rainfall  where  the  soil  contains  sufficient  lime.  The  soil  and 
climate  of  Queensland  are  just  as  well  suited  to  olive  growing  as  those  of 
South  Australia. 

Mr.  BuRiNG,  who  has  grown  olives  for  many  years,  believes  that  the 
labour  difficulties  which  olive  growing  on  a  commercial  scale  would  encoun- 
ter make" it  necessary  to  restrict  the  cultivation  of  this  fruit  to  small  or- 
chards but  that  this  should  be  general.  In  other  words,  he  recommends  all  ' 
those  who  have  orchards  to  reserve  one  plot  for  olives.  He  gives  the  Ver- 
dale  variety  preference  over  ^11  others  because,  though  its  oil  content  is 
not  very  high  in  proportion  to  the  weight  of  its  fruit,  it  is  the  most  resist- 
ant variety,  thriving  on  the  coast  as  well  as  inland,  at  sea  level  as  well 
as  at  altitudes  of  4  000  to  5  000  ft.,  and  resisting  very  low  temperatures. 

It  is  usually  assumed  that  olive  trees  do  not  come  into  bearing  for 
several  years.    The  use  of  fertiliser  and  good  irrigation  will,  however,  reduce 
this  period  and  make  it  possible  to  obtain  a  crop  four  years  after  plant-  . 
ing  out. 

1112  -  Oil-yielding  Seeds  of  British  India.  —  See  No.  1075  of  this  Review. 

1 113  -  Oil-yielding  Seeds  of  South  and  West  Africa.  —  See  No.  1075  of  this  Review. 

1 1 14  -  The  extraction  of  Barberine  from  "Michai*'  {Barberis  Darwinii)  and 
"  Calafate  "  {B.  buxi folia),  in  the  Argentine.  —  richert,  f.,  in  Revista  del  centra 

Ewidiantes  dc  Agronomia  y   Veterinaria  de  ia   Universidad  de  Buenos  Aires,  Year  XI» 

Nos.  92-93,  pp.  11-13.  Buenos  Aires,  January-May,  1978. 
"Michai"  and  "oalafate  "  grow  largely  in  the  Patagonian  CordiUe-  * 
ras.     By  extracting  the  powdered  roots  with  hot  water  are  obtained  large 
quantities  of  berberine,  a  \ellow  colotiring  substance  which  fast  dies  ani- 
mal fibres  without  previous  treatment   with  mordants.     Th."  natives  use 
these  aqueous  extracts  for  dying  mats,  etc. 
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Ajq  experimental  stud}'  made  at  the  "Institute  quimico  de  Investiga- 
ciones  agiopecuarias  "  showed  the  dry  powder  of  "michai "  root  to  give  8.9% 
of  crystallised  berberine  after  extraction  with  hot  alcohol,  precipitation 
with  ether  and  evaporation  of  the  precipitate.  The  treatment  of  "cala- 
fate  "  roots  is  not  so  simple  because  the  berberine  in  them  is  accompanied 
by  other  crystallisable  compounds  w^hicb  are  extracted  simultaneously.  In 
this  case  it  is  necessary  to  acidify  the  alcohol  extract  with  dilute  nitric 
acid.  By  these  means  3.5  to  4  %  of  crystallisable  berberine  nitrate  is  ob- 
tained. 


1 115  -  The  Cake  from  Strephonema  sp..as  Tanning  Material. 

this  Review. 


See  No.  1075  of 
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II 16  -  Experiments  with  Hevea  in  the  Dutch  East-Indies,  —  i.  arens,  p.  e.  (Proef- 

station  Malang),  Eenige^aan  rle  praktijk  outleeude  cijfers  omtrcnt  den  involved  van  het  uit 
dunnen  op  de  productie  van  Heventniuen.  Ar chief  voor  de  Rubber cultuur  in  Nederlandsch- 
Indii,  Vol.  I,  No.  4,  pp.  234-240.  Batavia,  1917.  —  II.  Bishop,  O.  F.,  Grantham,  J. 
and  Knavf,  M.  B.  (Technical Department,  Holland  American  Rubber  Compan j'),  Probable 
Error  in  Field  Experimentation  with  Hevea.  iSid.,  No.  5,  pp.  335-362. 
I.  —  In  the  first  paper  figures  are  given  as  to  the  effect  of  thinning  out 
Hevea  fields  on  the  rubber-3deld  per  acre. 

In  the  first  case,  in  three  fields  planted  12'  X  24'  one  alternate  row 
was  taken  away  in  the  course  of  one  month  thus  bringing  the  distance  to 
24'  X  24'.  Though  half  the  trees  were  removed  the  yield  of  these  fields  did 
not  show  any  decrease.  The  average  production  per  field  and  per  tapping- 
day  during  the  three  months  preceding  thinning  out  had  been  4.28  lb.  and 
that  during  the  three  months  following  thinning  out  4.12  lb.,  whilst  the 
%ures  for  the  three,  control-fields  for  the  same  periods  were  3.33  lb.  and 
3,17  lb.  The  decrease  in  yield  is  the  same  in  both  cases  and  is  not  due  to 
thinning  out. 

In  the  second  case,  one  field  12'  X  12'  was  thinned  out  to  a  distance 
of  24'  X  24'.  The  trees  which  had  to  be  taken  out  were  pollarded  and  the 
stems  tapped  for  one  month.  During  this  tim-C  the  permanent  trees  were 
rested.  After  one  month  all  the  pollarded  trees  were  uprooted  and  tapping 
was  resumed  on  the  permanent  trees.  The  average' yield  during  the  two 
months  before  thinning  out  was  2.95  and  that  during  the  two  months  fol- 
lowing thinning  out  2.71  lb.  per  tapping  day.  The  same  figures  for  the 
control-field  were  2.89  and  2.61  lb.  In  this  case  also  no  decrease  in  yield, 
due  to  thinning  out,  took  place,  notwithstanding  the  fact  that  3/4  of  the 
trees  had  been  removed. 

II.  —  In  field  experimentation  with  rubber  great  care  must  be  taken 
in  interpreting  results  because  of  the  variations  that  occur  in  the  yield  of 
eiqual  sized  plots  of 'rubber  even  when  similarly  treated. 

Previous  papers  are  quoted  (i),  in  which  it  is  shown  that  normal  va- 


(i)  Coombs  &  Grantham,  P'ield  Experiments  and  the  Interpretation  of  their  Results, 
Agricultural  Bulletin  of  the  Federated  Malay  States,  April,  191 6;  Wood  &  Stratton,  The 
Interpretation  of  Experimental  Results,  Journal  of  Agricultural  Science,  III,  4,  1909; 
I'ETCH,  The  Art  of  Rubber  E^periment,  Tropical  Agriculturist,  February,  1915.  (Ed.) 
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riations  in  yields  of  experimental  plots  can  be  allowed  for  by  the  use  of  a 
single  numerical  quantity  called  the  "  probable  error ".  The  smaller 
the  probable  error  the  greater  the  degree  of  precision  with  which  results 
can  be  interpreted.  Increasing  the  size  of  experimental  plots  beyond 
a  certain  limit  does  not  decrease  the  probable  error.  Further  reduction 
can  only  be  obtained  by  duplication  of  plots.  To  establish  a  probable 
error,  records  of  yields  from  a  large  number  of  similarly  treated  plots  over 
a  period  of  at  least  one  year  are  required.  A  probable  error  may  also  be 
established  from  records  of  a  large  number  of  groups  of  plots,  provided  that 
the  plots  comprising  each  group  have  been  similarly  treated.  The, mini- 
mum size  of  plot  is  ascertained  by  calculating  a  series  of  probable  errors  for 
plots  of  various  sizes.  The  peculiarities  of  the  rubber  crop  may  introduce 
certain  inaccuracies  if  a  probable  error  is  to  be  applied  generally.  It  can 
only  be  settled  by  experimentation  whether  such  inaccuracies  are  of  suffi- 
cient magnitude  to  render  inadmissible  the  application  of  a  standard  pro- 
bable error  for  rubber. 

In  the  absence  of  a  standard  probable  error,  the  probable  error  for  a 
particular  experiment  can  be  worked  out  where  duplications  exist.  Wood 
and  Stratton  have  found  that  the  probable  error  for  annual  agricultural 
crops  may  be  taken  as  5  %.  It  may  be  inferred,  from  the  experiments 
discussed  in  the  paper,  that  a  probable  error  for  rubber  will  not  be  greater 
than  7.5  %  in  carefully  selected  plots  each  containing  at  least  100  trees, 
but  more  information  is  required  before  generalisations  can  be  made.  The 
same  authors  found  also  ^/g^  acre  to  be  the  minimum  size  of  plot  for  annual 
agricultural  crops.  No  definite  evidence  is  available  regarding  the  mini- 
mum size  of  plot  for  rubber,  but  it  will  certainly  be  much  larger.  It  may 
even  prove  to  be  several  acres. 

Actual  records  are  given  shQwing  the  variations  which  may  naturally 
occur  among  even  the  most  carefully  chosen  experimental  plots  and  the 
danger  which  may  arise  in  attempting  to  interpret  the  results  of  an  experi- 
ment, although  preliminary  record?  are  available,  unless  a  probable  error 
is  applied.  , 

An  example  is  given  of  the  application  of  the  probable  error  method 
to  a  series  of  26  tapping  experiments  which-  were  carried  out  in  triplicate. 
They  were  not  planned  with  the  idea  of  applying  the  probable  error  method, 
and  present  some  difiiculties  ;  but  a  good  illustration  is  afforded  of  how 
the  method  can  be  applied  to  previous  work  where  duplications  exist. 

1 1 17  -  Investigations  into  Different  Methods  of  Tapping  and  their  Influence  on  the 

Yield  of  the  Rubber  Plants,  in  Sumatra.  —  Rutgers,  a.  a.  L.,  in  Mededeelin^en  van 
het  Als,emeen  Proef station  der  A.  V.  R.  0.  S.,  Rubberserie  No.  lo,  pp.  ig-33  +  5  Tables 
+  2  Figs.     Batavia,  1918.  -  * 

The  experiments  described  were '  carried  out  in  the  Dutch  Indies  to 
determine  the  most  economical  method  of  tapping.  Two  factors  have  to 
be  taken  into  consideration  —  the  destruction  of  the  bark  and  the  healing. 
It  has  not  yet  been  found  possible  to  counterbalance  these  two  factors. 
The' healing  is  alwaj^s  unsatisfactor}^  During  several  years  the  author' 
measured  the  cortical  thicknesses  in  different  plantations  and  found  the* 
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thickness  of  the  healed  bark  to  be  always  from  i  to  2  mm.  less  than  that 
of  the  original  bark,  that  of  a  bark  scarred  twice  i  to  2  mm.  less  Ihan.that 
of  bark  scarred  once,  and  so  on.  For  this  reason  attempts  are  being  made 
to  make  smaller  and  fewer  incisions  whilst  still  keeping  the  yield  constant. 
RESUI^Ts.  —  i)  An  eight  and  a  nine  year  old  plantation  which  had 
been  subjected  to  two  incisions  on  a  ihird  section,  were  subjected  to  one 
incision  on  a  third.  The  productions  on  one  of  the  plantations  remained 
normal,  but  on  the  other  it  first  dropped  25  %  and,  six 'months  later,  rose 
to  normal  again.  This  25  %  decrease  agrees  with  that  found  by  other  work- 
ers (Spring).  It  may,  therefore,  be  concluded  that  the  one  incision  system 
is  superior  to  the  two  incisions  system  since  a  50  Yo  decrease  in  the  bark 
consumed  only  causes  a  25  %  decrease  in  the  rubber  obtained. 

2)  The  second  experiment  compared  the  system  of  two  oblique  inci- 
sions on  a  quarter  section  at  the  left  of  a  straight  central  channel  with  that 
of  two  oblique  incisions  on  a  quarter  section  communicating  in,  such  a  way 
as  to-  give  the  cestral  channel  a  broken  appearance.  The  results  showed 
the  second  method  to  give  a  yield  exceeding  the  first  by  12  %. 

3)  A  comparison  of  the  results  obtained  with  the  different  systems  of 
tapping  showed  the  5delds  obtained  from  i  cut  on  a  quarter  section,  i  cut 
on  a  third  section  and  2  cuts  on  a  quarter  section,  to  be  in  the-  following 
ratios  —  100 :  105  :  121. 

4)  The  last  experiment  was  made  to  compare  the  effects  of  daily 
tapping  with  those  of  tapping  every  other  day  (with  the  same  system  of 
incision) .  Tapping  every  other  day  gave  a  yield  30  %  below  that  obtained 
wi  h  daily  tapping,  but  gave  an  "  economy  in  bark  "  of  38  %. 

These  results  are  certain  to  increase  the  tendency  to  reduce  the  cuts, 
and  the  author  believes  that,  within  two  years,  in  the  eastern  coastal  dis- 
stricts  of  Sumatra  nearly  all  the  plantations  will  have  adopted  the  system 
of  cuts  on  a  third  or  on  a  quarter  section. 

11 18  -  EssentialOilsfromCyprus.  — SeeNo.  io75ofthisi?m£K). 

1 1 19  -  Planti;  Suitable  for  the  Extraction  of  Thymol.  —  See  No.  1075  of  this  Review. 

1120  -   Tobacco  Growing  in  Cyprus.  —  -See  No.  1075  of  this  Review. 

1121  -  Hyoscyamus  muticus,  the  "  Mountain  Hemp"  of  Egypt,  the  Sudan  and 
India  as  a  Source  of  Atropine.  —  vSee  No.  1075  of  this  Review. 

1 122  -  Squills  (Urg-inea  Scilla)  and  Liquorice  {Glycyrrhiza  glabra)  in  Cyprus. 

—  See  Nc.  1075  of  this  Review. 

1 1 23  -  Leucaena  glauca. 

Colombo,  January  6,  1918.- 
Bangalore,  March  16,  1918. 

This  plant  is  a  small  leguminous  tree,  native  of  Tropical  America,  at 
present  growing  wild  all  over  the  Nilgiris  and  other  hills  of  South  India  and 
acclimatised  in  many  parts  of  the  low  country  of  Ceylon.  In  Coorg  it  has 
been  used  successfully  as  a  shade  tree  for  young  coffee. 

It  is  common  in  Java,  up  to  4  000  feet  and  is  used  as  shade  for  coffee 
and  for  fuel ;  it  is  abundant  throughout  the  whole  of  the  low  country  of  Mau- 
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ritius.  Reunion,  and  many  parts  of  Madagascar,  being  used  for  fuel  and 
fodder.  In  the  Philippines  also  it  appears  to  have  spread  within  recent 
years  and  is  reported  as  being  used  there  for  planting  in  wild  grass  lands 
and  as  light  shade  for  forest  plantations. 

Leiicaena  glauca  has  been  used  for  some  years  on  the  Experiment  Sta- 
tion, Peradeniya,  as  a  green  manure  for  rubber,  and  has  been  regularly 
cut  4  to  5  times  a  year  with  the  .object  of  adding  humus  to  the  soil.  The 
average  quantity  o'f  green  material  per  acre  per  year  has  been  found  to  be  : 
trst  year  after  planting  29  000  lb.,  second  year  77000  lb.  (5  cuttings),  and 
fihird  year  91  goo  lb.  (6  cuttings).  Under  these  conditions  it  is  kept  at 
an  average  height  of  2  ft. 

In  Java  it  is  likewise  used  as  a  green  manure  plant.  It  is  commonly 
employed  in  young  coffee  and  rubber  plantations  up  to  3  500  feet,  and  has 
been  experimented  with  in  tea.  It  is  lopped  every  3  to  5  months  and 
gives  a  fair  quantity  of  green  mulch  per  acre.  As  a  green  manure  in  young 
rubber  it  was  found  to  be  sometimes  rather  difficult  to  establish,  but  where 
a  good  cover  has  been  obtained  it  has  stood  frequent  cutting  well,  and  does 
not  appear  to  suffer  from  spells  of  dry  weather.  "  It  is  used  in  Java  as  a 
light  shade  for  Robusta  coffee  and  is  being  similarly  employed  at  the  Pera- 
deniya Experiment  Station.  It  seems  to  be  well  suited  for  this  crop.  These 
shade  trees  are  allowed  to  grow  to  about  10  feet  in  height,  and  they  are 
lopped  twice  a  year,  the  loppings  being  mulched  around  the  coffee  trees. 
•  In  Mauritius,  where  the  plant  grows  wild  over  extensive  areas  of  land 
it  is  coppiced  regularly  every  year  or  every  alternate  year  for  fuel. 

Cattle  are  very  fond  of  the  leaves  of  Leucaena  glauca,  and  in  some 
places  herds  of  goats  are  housed  and  fed  solely  upon  leaves  of  this  plant 
with  the  object  of  producing  manure.  The  leaves  are  rich  in  nitrogen  and 
potash  salts,  as  the  following  analysis  shows :  — ash,  9.26;  nitrogen,  2.52  ; 
potash,  2.38  ;  phosphoric  acid,  0.45  per  cent.  The  seeds  are  also  a  valu- 
able food,  rich  in  nitrogen,  and  may  be  fed  to  cattle,  sheep,  or  goats.  It 
should,  however,  not  be  fed  to  horses,  as  it  causes  an  irritation  of  the  skin, 
with  subsequent  loss  of  hair  from  the  mane  and  tail,  and  sometimes  coat. 
Analysis  of  the  seed  gave  the' following  average  results:  — 

Ceylon  Mauritius 

"By  agricultural  By  P.  Boname 

Chemist 

Per~cent.  Percent. 

Water 4.50  9.59 

.      Ash 4-55  3-69 

Woody  fibre i4-50  14.00 

Fats 6.40  4.84 

Non-nitrogenous  matter 40.11  3S-24 

Nitrogenous  matter 29.94  29.64 

Nitrogen 4.79  4-74 

The  outer  coat  of  the  seed  iS  very  tough,  and  forms  50  per  cent  of  its 
weight.     lyaboratory  tests  were  made  by  Bonam^  in  Mauritius  in  1897, 
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.when  he  separated  the  seed  from  the  seed  coat  and  then  analysed  them. 
I  The  results  wete  as  follows :  — 

Meal  from  inner  Husk, 

part  of   seed.  • 


Water 

Ash      

Woody  fibre 

Non-nitrogenous  matter 
Nitrogenous  matter  .   . 


Per  cent. 

i'er_cent 

11.44 

12.58 

4.7s 

3-42 

7.80 

13.90 

37-09 

55-03 

31-87 

11.87 

100,00 

100.00 

I  On  account  of  this  hard  seed  coat-,  it  is  usual  in  practice  either^to 

( boil  the  seed  until  the  seed  coats  burst  or  to  crush  the  seed  dry  in  an  or- 
[;  dinary  seed  crusher.  The  latter  practice  is  generally  recognised  in  Mau- 
ritius as  being  the  more  satisfactory,  and  is  in  agreement  with  the  general 
practice  of  feeding  cattle  with  dry  food  rather  than  with  mashes  or  slops. 
In  the  Philippines  it  is  recorded  that  Leucaena  glauca  has  been  success- 
fully used  by  forest  officers  against  illuk  {Imperata  arundinacea)  for  it  is 
quick  growing  and  eventually  shades  the  illuk  sufficiently  to  kill  it  out 
effectively.  It  is  also  used  to  provide  shelter  for  seedlings  in  forest  planta- 
tions. The  young  forest  trees  are  afforded  a  light  shade  by  Leucaena 
glauca,  and  when  they  have  attained  a  fair  size  it  is  cut  out  and  used  as 
fuel.  Actual  figures  are  available  from  the  Philippines  as  to  the  quantities 
of  fuel  jdelded  by  this  tree.  Bxperimental  plots  have  yielded  average 
returns  of  10  cords  (nearly  50  cubic  yards)  of  fuel  per  acre  per  year.  The 
wood  has  a  high  calorific  value,  and.it  is  considered  to  be  a  high  "class  fuel 
wood.     It  has  a  straight  grain,  and  splits  easily  (i). 

In  Java  it  is  reported  that  plantations  of  this  plant  are  being  made  for 
fuel  purposes. 

Leucaena  glauca  is  also  known  as  a  soil  renovator.  It  is  the  general 
experience  in  all  countries  that  soil  under  this  plant  subsequently  taken 
into  cultivation  is  of  good  fertility,  and  there  are  instances  of  poor  land 
being  improved  by  being  allowed  to  remain  for  some  years  under  it.      . 

1124  -  Chemical  Composition  of  the  Loganberry  {Rubus  Idaeus  Loganji), 

—  Daughters,  M.  R.  (Assistant  Professor  of  Organic  Chemistry),  in  OregoM /4gwM//Mm/       horticulture 
College  Experiment  Station  Bulletin,  No.  151,10  pp.  -\i  5  Tables  -f-  Bibliography  of  36 
Publications.  Corvallis,  Oregon,  1918. 

After  describing  shortly  the  growing  economical  importance  of  the  lo- 
ganberry {2)  in  the  United  States,  the  author  gives  the  results  of  several  ana- 
lyses of  the  fruit,  juice  and  pulp.  The  percentages  obtained  for  the  fresh 
fruit  were  :  —  Total  dr}-  matter  20.74  ;  moisture  79.26  ;  anhydrous  citric 
acid  1.52  ;  invert  sugar  7.15  ;  protein  (N  X  6.25)  4.55  ;  fat  6.13 ;  crude  fibre" 
1.38  ;  ash  0.57. 


(i)  From  the  roasted  and  crushed  seeds  is  made  a  good  coffee  substitute  {Revue  agricole 
deVIledela  Reunion,  serits  X,Year  V,  No.i2,pp.  344-346.  Saint-.Denis,  December,  1917)-  (Ed.) 
(2)  See  R.,  Nov.  1910,  p.  79.  {Ed.) 
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The  princii:)le  acid  of  the  fruit  is,  therefore,  citric  acid ;  there  are  traces 
of  tartaric  acid  but  malic  acid  is  absent.  The  pulp  which  remains  after 
the  jmce  has  been  extracted  may  be  put  to  various  uses.  It  may  be  made 
into  jam  or  gives  an  excellent  jelly  (it  is  very  rich  in  pectin). 

Its  use  as  a  food  for  animals  has  also  been  considered/  but  in  this  case 
it  would  be  necessary  to  neutralise  its  marked  acidity  by  a  suitable  addition 
of  sodium  carbonate.  This  pulp  may  also  be  used  as  a  fertiliser  for,  not 
only  does  it  enrich  the  soil  in  organic  matter,  but  also  supplies  it  with  a 
relatively  large  quantity  of  mineral  matter  (phosphorus  i.oi%;  sulphur 
0.47%,  Ahern).  Finally  when  dried,  crushed  and  extracted  with  petroleum 
ether,  the  pulp  gives  a  drying  oil  the  physical  and  chemical  properties  of 
which  closely  resemble  those  of  linseed  oil. 

1 125  -  A  Contribution  to  the  Chemical  Composition  of  Pineapple  and  the  Materials 

Necessary  to  its  Cultivation.  —  Gon^alves  de  Sousa,  J.  v., in  Revista  a ^ronomica, 
Year  XIII,  Ser.  2,  Nos.  1-4,  pp.  26-31  +  9  Tables.    I^isbon,  1918. 

This  paper  gives  the  results  of  analyses  of  —  a)  several  samples  of  pine- 
apple fruits  and  plants  ;  b)  two  samples  of  mould  in  which  the  fruit  had  been 
grown  ;  c)  different  materials  used  for  forming  the  cultural  layer  ("  mata 
verde,  leiva  virgem  ",  "  mato  fermentado,  leiva  fermentada  ")  which  con- 
tains Calluna  vulparis  Salisb.,  Erica  azorica  Hochst.,  Myrsine  ajricana 
I,.,  etc. 

Analysis  of  the  whoIvE  fruit  :  —  Moisture  86.78  %  ;  fat  o.ii  % ; 
protein  0.8  %  ;  fibre  0.62  %  ;  ash  0.44  %;  ternary  extract  11.22  %.  A  de- 
tailed analysis  of  the  ash  showed  the  potassium  content  to  be  0.196  %,  a 
content  superior  to  that  of  the  other  minerals. 

AnAI,YSIS  of  the  MATERIAI.S  USEQFOR  CULTIVATION  (la\  er,  mould,  etc.) 
These  results  confirm  those  obtained  by  the  analysis  of  the  fruit  and  the 
plant,  i.  e.,  that  this  plant  requires  above  all  large  quantities  of  potassium 
and  nitrogen  in  the  form  of  nitrogenous  organic  matter. 

Assigning  to  each  fruit  an  average  weight  of  2  kg.  (4.4  lb.)  and  a  weight 
of  2  kg.  to  each  plant  as  well,  the  amount  of  food  extracted  from  the  soil 
by  each  thousand  plants  was  ;  nitrogen  8.1  kg.  ;  phosphoric  acid  0.84  kg., 
potassium  17.50  kg.,  lime  2.68  kg. 


I.IVE   STOCK    AND    BREEDING. 
HyGiENE  1 126  -  Immunity  Studies  on  Anthrax  Serum  d).  Transformation  of  Pseudoglobulin 

into  Globulin.  —  I.  Eichhorn,  a.,  Berg,  W.  N.  and  Kei^er,  R.  a.  (Pathological 
Division,  Bureau  of  Animal  Indastry,  U.  S.  Dept.  of  Agr.),  in  The  Journal  of  Agri 
cultural  Research,  Vol.  VIII,  No.  2,  pp.  37-56  +  6  Tables  +  i  Fig.  +  Bibliographj'  of  11 
Publications.  Washington,  D.  C,  January  8,  1917. — II.  Berg,  "W.  N.,  Ibid.,  No.  12, 
PP.  449-456,  March  19,  191  7. 
I.  —  The  immunity  conferred  by  anthrax  serum  is  of  short  duration, 
lasting  only  a  few  weeks.     To  produce  a  more  lasting  immunity  SOBERN- 


(S)  See  also  R.  May  1918,  No.   543-     (Ed.) 
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HEIM  recommended  a  simultaneous  treatment  with  serum  and  vaccine. 
EiCHHORN  obtained  good  results  from  the  use  of  serum  and  spore  vaccine 
and  found  the  method  to  possess  advantages  over  the  Pasteur  method. 
Numerous  experiments  undertaken  demonstrated  the  value  of  anthrax 
serum  as  a  curative  agent  and  as  a  prophylactic  when  employed  simulta- 
neously with  anthrax  spore  vaccine. 

Recalling  the  work  on  the  separation  of  diphtheria  antitoxin  by  frac- 
tioning  the  serum  through  the  use  of  ammonium  sulphate,  the  writers 
applied  this  method  to  anthrax  serum  and  succeeded  in  producing  the 
.  antibodies  in  a  concentrated  form.  Chemical  analyses  of  the  serum  and 
globulin  preparations  were  made,  and  the  changes  in  serum  proteins  during 
the  course  of  hyperimmunisation  of  animals  against  anthrax  were  studied 
with  the  following  results  :  — 

Anthrax  serum  was  fractioned  by  the  methods  used  in  the  prepara- 
tion of  diphtheria  antitoxin.  The  anthrax  antibodies  were'  associated 
with  the  pstudoglobulin  fraction. 

The  globulin  preparations  contained  the  antibodies  in  a  concentrated 
form.  *  This  was  shown  in  numerous  tests  on  laboratory  animals.  The 
preparations  were  also  potent  in  tests  on  larger  animals,that  is,  cattle,  horses, 
etc.  When  administered  to  h#man  beings  infected  with  anthrax,  the 
globulin  preparations  were  found  to  have  great  therapeutic  value.  However, 
no  data  have  yet  been  obtained  which  permit  accurate  measurement 
of  the  potency  of  either  the  serum  or  the  globulin  obtained  therefrom. 

The  methods  of  analysis  of  serum  and  similar  preparations  of  glo- 
bulin have  been  improved  by  the  use  of  the  centrifuge  instead  of  filtration 
as  a  means  of  separating  globulin  precipitates  from  th-ir  filtratefe.  The 
precipitates  are  obtained  in  compact  form  with. a  minimal  amount  of  ab- 
sorbed supernatant  fluid.     There  is  no  need  for  reprecipitation . 

The  changes  in  the  amounts  of  the  serum  proteins  in  a  mule  undergoing 
immunisation  to  anthrax  were  similar  to  those  usually  noted  in.  the  serum 
of  animals  being  immunised  to  diphtheria,  tetanus  6,nd  rinderpest,  that  is, 
there  was  a  pronounced  rise  in  the  content  of  total  coagulable  protein 
and  total  globulin. 

Favourable  results  follow  the  use  of  anthrax  serum  or  globulin  pre- 
parations in  the  treatment  of  anthrax  in  man  or  animals.  The  globulin 
preparation  is  probably  superior  to  the  serum  in  the  treatment  of  the  di- 
sease in  man,  since  the  dose  is  smaller,  and  may  be  safely  given  intrave- 
nously, and  the  danger  of  anaphylaxis  is  minimised. 

The  work  on  the  standardisation  of  anthrax  serum  by  complement 
fi.xation,  while  still  in  an  *  experimental  stage  and  incomplete,  points  to 
the  possibility  of  a  more  accurate  means  of  standardisation  through  its 
employment. 

II  —  In  several  publications  Banzhaf  states  that  when  diphteria  serum 
is  heated  as  it  is  in  the  preparation  of  antitoxin,  part  of  the  pseudoglobulin 
is  transformed  into  globulin.  This  transformation  has  both  a  practical 
and  a  theoretical  interest.  It  faciHtates  ,the  concentration  of  the  anti- 
toxin present   in  the  serum  by  removing   protein    without  removing  any 
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of  the  antitoxin,  so  that  the  final  product  contains  all  the  antitoxin  asso- 
ciated with  much  less  protein.  This  is  desirable  because  certain  of  the 
serum  proteins  have  very  little  therapeutic  value.  On  the  theoretical 
side,  the  fact  that  pseudoglobulin  can  be  transformed  into  euglobulin 
without  affecting  the  total  number  of  antitoxic  units  is  almost  conclusive 
proof  that  the  antitoxin  is  a  substance  separate  from  pseudoglobulin.  That 
this  transformation  may  take  place  in  some  serums,  but  not  in  all,  is  in- 
dicated by  the  experiments  which  the  author  describes  in  the  paper  under 
review.  The  writer  has  applied  the  heat  treatment  to  the  anthrax  serum, 
with  the  following  results:  — 

The  transformation  of  pseudoglobulin- into  euglobulin  was  observed 
in  four  serums  that  had  been  heated  for  30  minutes  at  60°  C.  in  the  presence 
of  30  per  cent  saturation  ammonium  sulphate.  In  some  instances  the 
amounts  transformed  were  considerable,  although  in  one  of  the  serums 
the  amount  was  so  small  as  to  indicate  that  the  transformation  does  not 
take  place  in  all  serums. 

The  methods  of  analysis  were  impi-oved  by  the  use  of  the  centrifuge 
as  a  means  of  separating  globulin  precipitates  from  their  filtrates.  *  The 
precipitations  in  the  analyses  were  made  at  the  same  dilutions  as  in  the 
precipitations  of  globulin  for  therapeuti@-use. 

1 1 27  -  On  the  Possibility  of  the  Post  Mortem  Generalisation  ot  the  Virus  of  Rabies.  — 

Remlinger,  p.,  in  Comptes  Rendus  dela  Socieie  de  Biologie,  Vol.  I,XXXI,  No.  11,  pp.  564- 
566.  Paris,  June,  1918.    . 

Objection  has  often  been  made  to  those  authors  who  have  recorded 
the  presence  of  the  -virus  of  rabies  in  various  organs  that  their  post  mortem 
researches  should  be  accepted  with  cai^tion,  since  the  virus  might  become 
generalised  after  death,  either  by  a  sort  of  multiplication  or  by  a  kind 
of  diffusior  somewhat  similar  to  that  of  a  dissolving  chemical  substance. 
Thus,  after  finding  that  the  virus  diffuses  in  %ntro  (in  physiological  salt 
solution,  in  I^ocke's  solution,  etc.),  the  author  attempted  to'  ascertain  whe- 
ther an  analogous  pheftomenon  coidd  take  place  in  vivo.  He  thus  attempt- 
ed to  find  an  answer  to  the  following  questions  :  — 

i)  Can  the  virus  of  rabies  be  found,  owing  to  the  on-set  of  putrefa(tion, 
in  an  orgdn  (testicles,  seminal  vesicles,  ovaries)  (t)  whore  it  can  be  found 
neither  during  life,  nor  during  the  first  hours  after  death. 

Experiment  gives  a  negative  answer  to  that  qiiestion. 

2)  Given  an  organ  (suprarenal  capsules,  spleen)  where  the  preserce 
of  the  virfis  is  inconstant,  does  the  frequency  with  which  it  is  found  vary  accord- 
ing to  whether  the  organ  was  removed  before  or  after  the  death  of  the  animal? 

The  reply  provided  by  the  researches  is  again  negative,  or  at  least  it 
may  be  said  that,  according  to  the  two  cases,  there  is  very  little  difference 
as  regards  the  frequency  with  which  th^  virus  is  found. 

The  author  concludes  that  the  post  mortem  generalisation  of  the  virus 
of  rabies  is  very  rare  and  inconstant  ;  that,  in  consequence,  researches  un- 
dertaken without  taking  such   an    eventual   generalisation  into  account 


(i)  See  R.,  August,  191!==,  No.  878.  [Ed.) 
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would  not  be  burdened  with  an  appreciable  source  of  error.  The  diffusion 
fof  the  virus  in  vivo  is  less  frequent  than  that  taking  place  in  vitro.  The 
i  author  suggests,  as  the  simplest  explanation  of  this  fact,  that  a  liquid  lends 

itself  better  than  a  solid  to  "  diffusion  ",  which  taken  as  a  whole  is  fairly 

close  to  'dissolution". 

1 12  8 -Efficacy  of  Some  AnthelminthiCS.  —  Hall,M.  C.  and  Foster,W.  D.  (Zoological  Divi- 
sion, Bureau  of  Animal  Indus  ry,  U.  S.  Dept.  of  Agriculture),  in  the  Joufnalof  As^ricultural 
Research,  Vol.  XII,  No.  7,  pp.  397-447  +  Bibliography  of  30  Publications.  Washington, 
D..C.,  February  18,  1918. 
Although  the  use  of  ant  helminthic  treatment  is  an  old  practice,  the 

«  efficacy  of  the  various  substances  employed  as  anthelminthics  is  not  well 
known.  The  available  information  is  based  largely  on  clinical  observations 
or  on  faecal  examinations  for  worms  passed  and  for  eggs  persisting  in  the 
\  faeces,  which  method  is  somewhat  inexact.  A  more  satisfactory  one  is  to 
treat  the  animals,  collect  all  the  faeces  passed  for  a  number  of  days,  and 
I  recover  from  them  all  worms  present,  and  then  to  kill  the  animals  and  col- 
lect all  worms  remaining.  This  was  the  method  employed  by  the  authors. 
Their  plan  was  to  test  as  many  drugs  as  possible  having  a  known  or  al- 
leged anthelminthic  value,  abandoning  those  which  gave  no  results,  apd 
I  making  further  experiments  with  the  more  promising  ones.  The  results 
!  are  summarised  in  5  tables,  and,  making  due  allowance  for  the  paucity  of 
i  data  in  regard  to  certain  drugs,  the  writers  consider  that  the  following  may 
I  be  reasonably  advanced  as  the  result  of  their  investigations. 

Simple  purgatives,  calomel  and  castor  oil,  may  have  some  slight  val- 
ue as  anthelminthics,  but  it  is  hardly  sufficient  to  justify  their  use  for  this 
j  purpose.  Ascarids  [Belascaris  marginaia)  in  dogs  are  sometimes  removed 
by  castor  oil  given  as  a  preliminary  purge,  and  this  fact  may  prove  of  be- 
nefit in  veterinary  practice  as  a  diagnostic  measure  when  the  more  accur- 
ate method  of  microscopic  faecal  examination  cannot  be  carried  out. 
However,  castor  oil  failed  to  remove  ascarids  more  frequently  than  it  suc- 
ceeded, and  in  no  case  were  alithe  ascarids  removed  from  any  one  animal. 
As  many  of  the  experiments  on  dogs  were  preceded.by  a  dose  of  castor  oil, 
the  writers  liave  fairly  extensive  data  on  this  subject. 

(The  most  reliable  vermifug'fe  for  ascarids,  whether  in  dogs  or  swine 
{Ascaris  suum),  is  oil  of  chenopodium.  This  drug,  which  was  tested  on 
34  dogs  in  6  experiments,  showed  an  efficacy  for  the  entire  series  of  97  per 
cent.  It  rarely  fails  to  remove  all  the  ascarids  present  in  a  dog  if  given  at 
the  rate  of  0.2  mil  (milliliter)  per  kilo,  preceded  by  a  dose  of  castor  oil  and 
the  animal  starved  for  24  hours  before  treatment. 

The  chenopodium  treatment  is  also  very  efficacious  for  ascarids  in 
swine,  and  when  properly  administered  may  be  expected  to  remove  most, 
if  not  all,  of  the  worms  present.  It  .would  seem,  however,  that  neither 
chenopodium  nor  any  other  drug  tested  will  give  satisfactory  results  if 
mixed  with  the  daily  ration  and  the  animals  allov^ed  to  dose  themselves  ; 
it  is  best  given  to  each  pig  individually  in  suitable  dosage,  preceded  by 
a  fast. 

Oil  of  chenopodium  appeared  to  be  effective  for  stomach  worms  in  sheep 
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{Bunostomum  trigonocefhalum)  although  the  data  on  this  subject  are  not 
sufficient  to  warrant  its  recommendation.  It  is  also  of  some  efficacy  for 
hookworms  in  sheep  and  in  dogs  [Ancylostom'a  caninum)  though  m  the  lat- 
ter case  chloroform  was  found  more  reliable. 

Other  remedies  which  seem  to  have  more  or  less  merit  as  anthelminthics 
against  ascarids  are  the  latex  of  Ficus  laurijolia,  santonin  in  repeated 
doses,  and  thymol.  Although  thymol  in  repeated  doses  is  fairly  efficacious 
against  hookworms,  it  was  inferior  to  chloroform  for  this  purpose,  causing 
more  distress.  An  excellent  preparation  for  mixed  infestation  in  dogs 
consists  of  equal  parts  of  oil  of  chenopodium  and  chloroform,  given  at 
the  rate  of  0.2  mil  per  kilo,  combined  with  30  mils  of  castor  oil.  This 
preparation  may  be  expected  to  remove  all  the  ascarids  present,  a  large 
proportion  of  Itookworms,  and  possibly  a  certain  percentage  of  whipworms. 
This  latter  parasite  seems  to  be  very  difficult  to  eliminate,  and  nothing 
tried  by  the  writers  proved  very  efficacious,  almost  any  anthelminthic'  oc- 
casionally proving  successful.  This  experience  may  perphaps  be  explained 
by  an  intermittent  peristalsis  of  the  caecum,  which  occasionally  allows 
the  anthelminthic  to  enter,  but  which  usually  excludes  it.  Although  chloro- 
form was  fairly  successful  in  removing  stomach  worms  from  sheep, 
both  animals  upon  which  it  was  tried  subsequently  died  from  its  effects, 
and  it  would  seem  to  be  too  dangerous  for  use  on  sheep. 

In  the  case  of  stomach  worms  in  sheep,  copper  sulphate  (i  %  solution  ; 
100  mils  to  sheep  a  year  old,  50  mils  to  lambs  under  a  year  old)  was  found 
to  be  the  most  satisfactory  remedy,  the  experiments  confirming  the  findings 
of  HuTCHEON.  Petroleum  benzine  also  proved  satisfactory  and  was  more 
efficacious  for  hookworms  than  copper  sulphate.  However,  it  is  much  more 
expensive  than  copper-sulphate  solution,  must  be  given  three  times,  and 
in  a  vehicle  like  milk,  which  adds  greatly  to  the  expense.  The  fact  that 
petroleum  benzine  (refined  gasoline)  proved  efficacious,  while  commercial 
gasoline  was  considerably  less  so,  is  perhaps  related  to  the  differences  in 
specific  gravity  and  consequent  volatility  of  the  refined  product  compared 
with  the  commercial  jDroduct. 

Among  anthelminthics  intended  for  use  against  tapewoifns,  malerfern 
{Dryopteris  filix-mas  )  proved  efficacious  when  tested  on  dogs.  In  the  case 
of  cats  it  removed  all  tapeworms  from  75  per  cent  of  the  animals  tested, 
though  it  proved  fatal  to  2  out  of  6  animals  which  were  somewhat  enfeebled 
from  disease.  Apparently  it  is  more  toxic  to  cats  than  dogs  and  shou^ji  be 
prescribed  with  caution  and  only  given  to  healthy  subjects.  So  far  as 
can  be  judged  from  a  single  experiment  with  dogs,  there  seems  to  be  no 
danger  in  combining  male-fern  with  castor  oil,  as  is  done  in  the  so-called 
Hermann's  mixture.  In  fact,  the  writers  are  inclined  to  agree  with  Sei- 
PERT  (1908)  that  the  administration  of  castor  oil  after  male-fern  will  avoid 
the  toxic  effect  of  the  latter  by  causing  its  rapid  and  thorough  elimination, 
and  that  for  this  purpose  no  other  purgative  is  quite  so  effective.  This 
subject,  however,  should  receive  more  study  before  conclusions  are  drawn. 
Pelletierine  tannate  was  a  failure  in  the  one  experiment  in  which  it  was 
tested  on  cats,  but  was  efficacious  on  dogs.     No  remedy  was  efficacious 
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against  tapeworms  in  poultry.  Of  the  four  drugs  tested,  chenopodium 
gave  the  best  results  for  this  purpose,  but  its  efficacy  for  tapeworms  is 
very  slight. 

Turpentine  proved  the  most  efficacious  of  the  remedies  tested  on  poul- 
try for  the  removal  of  Ascaridia  perspicillum,  while  chenopodium  was  nearly 
as  good.  When  tested  on  dogs  and  pigs,  turpentine  was  not  very  effica- 
cious ;  and,  as  it  caused  grave  symptoms  of  nephritis  in  pigs  and-  caused 
the  death  o^some  of  the  experiment  dogs,  its  use  upon  these  animals  is 
inadvisable. 

The  treatment  with  chopped  tobacco  stems  recommended  by  Herms 
and  Beach  for  ascarids  in  poultry  proved  fairly  efficacious  for  Heterakis 
papulosa  and  would  presumably  be  at  least  as  efficacious  for  Ascaridia 
perspicillum,  since  this  latter  worm  is  more  easily  reached  by  anthelminthics 
than  is  H.  papulosa. 
I  There  are  a  large  number  of  drugs  showing  a  greater  or  less  degree  of 

I  efficacy  for  the  various  intestinal  parasites  of  domestic  animals.  Usually 
their  action  is  selective  —  that  is,  they  show  a  pronounced  efficacy  for  cer- 
tain species  of  intestinal  worms,  while  they  are  decidedly  less  efficacious  or 
entirely  inefficacious  against  other  intestinal  parasites.  If  we  consider 
that  the  ideal  anthelminthic  is  one  which  will  remove  all  worms  of  a  given 
class  or  species,  and  do  this  every  time  in  a  single  dose,  we  find  that  very 
few  drugs  approach  this  ideal. 

Among  the  drugs  which  have  given  the  best  results  under  experimental 
conditions  for  the  purposes  intended  and  concerning  which. the  writers 
have  sufficient  data  to  warrant  positive  conclusions  may  be  mentioned 
the  following  :  — 

i)  Copper  sulphate  in  drench  for  stomach  worms  in  sheep. 

2)  Oil  of  chenopodium  for  ascarids  in  pigs  and  dogs. 

3)  Oleoresin  of  male-fern  for  tapeworms  in  dogs. 

4)  Turpentine  for  Ascaridia  perspicillum  in  fowls. 

5)  Chopped  tobacco   stems  for  Heterakis  papulosa  in  fowls. 

1129  -  The  Destruction  of  Ticks  Found  on  Domestic  Animals  in  New  Zealand.  — 

Reakes,  C.  J.  (Director,  I/ive  stock  Division),  in  the  New  Zealand  Department  of  Agri- 
culture, Industries  and  Commerce,  the  Journal  o/^^'ncM/iwre,  Vol.  XVI,  No.  2,  pp.  83-86. 
Wellington,  February  20,  1918. 

Ticks  have  been  found  to  be  unusually  prevalent  upon  cattle,  dogs, 
horses,  and -occasionally  sheep,  in  portions  of  the  noithern  Auckland  dis- 
trict of  New  Zealand  but  their  presence  does  not  imply  the  existence  of 
piroplasmosis  (tick-fever) ,  which  has  never  been  present  in  the  Dominion. 
Two  ticks  have  been  found  —  Ixodes  ricinus  (dog-tick,  or  castor-bean  tick) 
and  a  species  of  the  subfamily  known  as  Hctmaphysalis. 

Each  year  these  ticks  are  first  noted  about  August  and  September  and 
they  are  most  numerous  in  November  and  December.  During  January 
their  numbers  diminish,  and  between  February  and  August  little  of  noth- 
ing is  seen  of  them. 

As  long  as  tick  fever  is  k^pt  out  of  the  Dominion  there  will  be  nothing 
to  fear  from  the  ticks  on  that  score  ;  but,  if  they  become  too  numerous  they 
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may  cause  trouble :  —  a)  by  lowering  condition  through  loss  of  blood ;  b)  by 
decreasing  the  milk-yield  ;  c).  by  deteriorating  the  value  of  the  hides  ; 
d)  by  causing  death  in  animals  already  weakened  by  other  diseases,  insuffi- 
cient food,  etc. 

The  officers  of  the  Livestock  Division  have  expeiimentedwirth  methods 
for  destroying  the  parasites,  and  found  that,  in  the  case  of  dairy  cows  and 
other  cattle  which  can  be  handled,  spraying  with  Stockholm  tar  is  an  efiect- 
ive  method,  as  the  ticks  are  killed  by  it  in  a  few  hours.  As  regards  run 
cattle,  unaccustomed  to  handling,  dipping  is  the  only  efiective  method  avail- 
able. The  tar  is  sprayed  on  the  infected  parts  of  the'skin  by  means  of  the 
"  Faultless  "  spray-pump,  which  is  quite  cheap  and  was  originally  sold  for 
spraying  garden  plants,  etc. 

Other -spraying  preparations  tried  were  as  follows  :  — 
i)  Kerosene  34  pint,  linseed-oil  ^4  pint,  sulphur  i  oz. 
2)  Kerosene  10  oz„  lard  10  oz,,  tar  2  oz.,  sulphur  i  oz. 

These  two  mixtures,  however,  though  they  ultimately  destroyed  the 
ticks,  proved  much  slower  in  their  action  than  the  Stockholm  tar.  Very 
strong  solutions  of  sheep-dips  also  proved  effective,  but  sometimes  irritating 
to  the  animals. 

1 130  -  On  a  Mite  of  the  Genus   TyroglyphuSy   an  Accidental  Parasite  of  the 

Horse.  —  Carpano,  M.  (Bacteriological  I^aboratory  for  Military  Veterinary  Medecine, 
Rome),  in  La  Clinica  Veterinaria,  Year  Xl^I,  No.  7,  pp.  173-177  +  i  Fig'.  Milan, 
April  15,  1918. 

In  the  crusts  and  hairs  removed  from  quadrupeds  suspected  to  be 
suffering  from  mange,  besides  the  mitc;s  parasitic  on  other  animals  (obli- 
gatory, stationary,  permanent  parasites)  belonging  to  the  family  Sarcoptidae, 
sub-family  Sarcoptinae  (with  the  3  genera  Sarcoptes,  Psoroptes,  and 
Chorioptes)  and  to  the  family  Demodecidae  (genus  Demodex) ,  other  mites 
may  be  found  as  temporary  parasites  such  as  those  of  the  family  Gama- 
sidae,  the  common  parasites  of  potiltry,  and  other  insects  (accidental  para- 
sites) incompletely  determined  which  normally  live  on  seeds,  forage,  old 
wood,  sweepings,  etc.  Amongst  these  latter,  some  species  of  the  sub- 
family Tyyo^/y^/n'«ae  of  the  family  Sarcoptidae,  are  of  interest,  either  because 
they  may  be  mistaken  for  the  common  mites  truly  parasitic  on  the  horse, 
or  because,  as  is  the  author's  opinion,  they  can,  under  determined  condi-^ 
tions,  exercise  a  certain  pathogenic  action  on  the  horse. 

Some  of  these  species  normally  live  on  vegetable  and  animal  organic 
matter,  usually  decomposing,  and  on  which  they  feed.  Others  are  para- 
sites of  the  larvae  of  grain-eating  insects  that  infest  all  kinds  of  cereals 
and  other  food-stuffs.  These  mites  may  attack  man,  causing  skin  irrita- 
tion sometimes  accompanied  by  fever  ("  vanillismus  "  of  workers  handling 
vaniliine  ;  "  water  itch  "  of  the  Indian  tea  planters  ;  grocer's  itch  ;  harvest 
fever  ;  etc.).  Veterinary  pathology  has  shown  the  possibility  of  finding 
specimens.of  Tyroglyphinae  on  the  skin  of  animals,  but,  as  far  as  the  author 
is  aware,  there  has  yet  been  no  record  of  the  possibility  of  their  causing  a 
pathogenic  action  on  the  skin  itself. 

The'author  has  seen  dermatosis  on  the  lips,  spreading  to  the  chfeeks 
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and  nose  of  the  horse,  produced  by  mites  of  the  genus  Tyrogiyphns,  which 
he  describes  and  illustrates.  These  accidental  ectoparasites. probably  come 
from  fodder.  They  can  be  distinguished  from  the  true  mange  mites  by 
i)  their  elongated  body  ;  2)  the  clear  division  between  the  cephalo -thorax 
and  abdomen ;  3)  the  absence  of  striae  On  the  body ;  4)  all  the  4  legs  being 
uniform  and  provided  with  suckers. 

1131  -  Experiments  on  the  Treatment  of "  Tristeza"  in  the  Argentine.  —  quevedo,  j 

M.,  in  El  Campo,  Year  II,  No.  219,  pp.  267-268  +  2  Figs.  Buenos  Aires,  May,  1918. 
The  author  (Sub -Director  of  the  Bacteriological  Institute  of. the  Mi- 
nistry of  Agriculture  of  the  Argentine  Republic)  calls  attention  to  the  fact 
that  "  tristeza  "  occurs  in  two  forms  — piroplasmosis  or  babeosis,  caused 
by  Babesia  bigemina,  and  anaplasmosis,  caused  by  Anaplasma  bovis  (i). 
Piropl/>lSmosis.  —  Quinine  compounds,  and  especially  the  biclor- 
j  hydrate,  on  account  of  its  solubility,  stimulate  the  secretions  of  the  sick 
I  animal,  which  helps  greatly  towards  recovery,  but  they  neither  decrease  the 
numbers  of  the  parasites  nor  cause  any  notable  modificat^"on  in  their  struc- 
ture. For  grave  cases  the  author  advises  intravenous  injections  of  5  to  8 
gm.  of  bichlorhydrate  of  quinine  dissolved  in  25  to  40  cc.  of  w?ter,  or  10 
!  to  20  gm.  of  quinine  sulphate  dissolved  in  ^  9  litre  of  water  given  by  the 
I  mouth  ;  the  doses  can  be  given  after  every  24  hours.  Fractional  doses, 
when  given  immediately  when  the  first  symptoms  of  the  disease  appear, 
may  give  good  results  with  the  slowly -developing  forms.  Other  febrifuges 
(e.  g.,  antipyrine)  did  not  give  as  good  results  as  quinine, 

.  Amongst  arsenical  componds,  sodium  cacodylate,  arrhenal  and  atoxyl 
have  been  repeatedly  tested  by  the  author,  who  has  found  that  though 
I  they  act  favourably  they  have  no  decisive  influence  on  the  course  and  issue 
of  the  disease. 

During  the  acute  period,  colloidal  silver  fichtargan,  collargol,  protargol) 
reduce  the  temperature,  but  have  no  decisive  influence  on  the  course  of  the 
disease. 

Aniline  dyes,  and  especially  trypan  blue,  were  found  to  be  decidedly 
efficacious  against  the  parasite.  Trypan  red  has  also  given  good  results, 
while  jafranin  and  neutral  red  were  less  successful. 

Salts  with  a  purgative  action,  such  as  magnesium  sulphate,  are  always 
useful  in  the  treatment  of  bacteiiosis.  Stimulants  (coffee,  etc.}  art  also 
useful. 

During  the  course  of  the  disease,  fresh  forage,  roots  and  decoctions 
should  be  given,  while  the  grain  and  hay  should  be  restricted. 

Anaplasmosis.  —  Trypan  blue,  trypan  red  and  the  other  aniline  com- 
pounds that  ar.  efficacious  against  piroplasmosis  are  inefficacious  against 
anaplasmosis.  SHghtly  better  results  have  been  obtained  with  a  single 
dose  of  3  to  4  gm.  of  atoxyl  injected  in  the  jugular.  Very  poor  or  worthless 
results  were  obtained  with  salvarsan  (2  gm.  injected  in  the  jugular)  and  col- 
loidal silver.     Opening  medecine  and  febrifuges  are  useful. 

(i)  According  to  other  authors  these  are  two  phases  of  the  same  disease.    See  i?.,  Ju'y, 
191R,  No.  777.    (Ed.) 
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111  conclusion,  there  are  no  therapeutic  agents  that  suffice  to  combat 
anaplasmosis. 

1132  -  Two  Flukes  from  the  Dog. —  hall,  M.  C.  and  Wigdor,M.  (Research  Eaboratory, 
Parke,  Davis  &  Co.,  Detroit,  Mich.),  in  the  Journal  of  thr  American  Veteripary  Association, 
Vol.  EIII,  New  Series  Vol.  6,  No.  5,  pp.  61 6-626  +  7  Figs.  +  Bibliography  of  4  Publications- 
Ithaca,  N.  .Y,  August,  1 01 8. 

Up  to  the  present  the  only  fluke  reported  from  the  dog  in  the  United 
States  is  'Para'gonitmis  kellicoUi,  which  occurs  in  the  lungs  of  dogs,  cats  and 
swine.  The  authors  made  a  post  mortem  examination  of  300  dogs  at  De- 
troit, and  found  intestinal  flukes  in  7  animals.  The  flukes  belonged  to  2 
different  species,  which  are  new  to  science,  and  which  the  authors  name  Ala- 
ria  americana  and  A.  michiganensis ,  the  specific  diagnosis  being  also  given. 

FEEDS  1133  -  Albuminoids  in. the  Feeding  of  Live  Stock.  —  wiegner,  g.  (Contribution  from  the 

AND  FEEDING  Agrikultur-chemischen   Institut  der  Eidgen.      Technischen  .Hochschiile,   Zurich),    in 

Landwiftschaftliches  Jahrbuch  der  Schweiz,  Year  XXI,  No.   i,  pp.   42-64.     Berne,   1918. 

After  considering  generally  the  feeding  of  cattle  the  author  discusses 
at  length  the  part  of  albuminoids  therein  and  shows  that,  in  the  new  discus- 
sion on  the  minimum  quantity  of  albuminoids  necessary  in  the  feeding  of 
man  and  animals  (raised  by  the  shortage  of  albuminoids  and  their  rise  in 
price  through  the  war)  account  must  be  taken  to  a  far  greater  extent  than 
has  hitherto  been  done  of  the  biological  value  of  the  albuminoids,  of  the  qua- 
litative composition  of  the  foods  and  fodders  and  the  variable  degree  of 
digestibility.  It  is  necessary  to  distinguish  between  the  relative  minimum 
and  the  absolute  minimum  of  albuminoids  necessary  in  feeding  because  the 
physiological  laws  are  not  ^-et  known  with  sufficient  exactitude  and  there 
is  as  yet  no  feeding  technique  sufficiently  'trustworthy  to  make  it  possible 
to  restrict  either  men  or  animals  to  the  "  absolute  minimum  "  of  albumi- 
noids (which  is,  for  example,  30  gm..for  a  man  and  from  100  to  125  gm.  for  . 
cattle  weighing  500  kg.). 

The  author  believes  that,  even  in  times  of  scarcity,  the  absolute  mini- 
mum of  albuminoid's  must  be  doubled  if  waste  of  other  food  elements  of 
great  value  is  to  be  avoided,  and  especially  if  derangement  of  the  organism 
is  to  be  guarded  against.  He  shows  the  reasons,  based  on  abundant  experi- 
mental data,  which  led  him  to  form  this  opinion  and  shows  the  figures  given 
later  to  be  probabl}'  correct  for  the  albuminoid  requirement  of  live  stock  in 
so  far  as  »ur  theoretical  and  practical  knowledge  of  feeding  will  enable  us 
to  judge. 

It  is  possible  that  the  absolute  minimum  of  albuminoid  requirement 
for  cattle  weighing  500  kg.  may  be  reduced  to  100  to  125  gm.  of  digestible 
albuminoids  in  the  ration,  but  most  workers  agree,  and  rightly  so,  that 
250  gm.  is  the  minimum  amount  of  digestible  albuminoids  which  should  be 
fed.  In  a  diet  requiring  the  greatest  possible  economy,  as  in  the  case  of 
that  imposed  by  the  war,  this  figure  may,  at  the  most,  be  reduced  to  200 
gm.  of  digestible  albuminoids  in  the  fodder  given. 

Under  better  feeding  conditions  and  with  albuininoids  of  high  bio- 
logical value  it  is  possible  to  recover,  in  the  form  of  milk  albumin,  all  the 
albuminoids  fed,  in  addition  to  that  which  is  indispensable  to  the  main- 
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tenance  of  the  dairy  cow.  It  is  also  possible  in  practice  and  under  the 
experimental  conditions  adopted  by  the  author,  to  cause  350  gm.  of 
digestible  albuminoid  contained  in  a  ration  to  be  transformed  into  350  gm. 
of  albumin  contained  in  10  litr'es  of  milk  with  a  3.5  %  albumin  content. 
KelIvNER,  however,  recommends  under  the  same  conditions  almost  a  double 
quantity,  that  is  to  say  550  to  650  gm.  of  digestible  albuminoids  for  i©  litres 
of  milk. 

If,  instead  of  considering  the  starch  value  only,  account  is  taken  of 
the  qualitative  composition  of  the  food  according  to  the  rules  given  in 
tlys  paper,  the  quantity  of  albuminoids  required  to  pioduce  10  litres  of 
milk  may  be  reduced  to  450  gm.  FingerIvING  believes  it  possible  to  reduce 
this  figure  to  400  gm.,  but,  as  the  author  justly  points  out,  it  is  preciseh' 
in  feeding  for  milk  production  that  a  limited  excess  of  albuminoids  most 
rarely  represents  a  wastage  of  albuminoids.  Growing  animals  can  also 
transform  a  quantit}-  of  albuminoids  exceeding  that  which  is  indispens- 
able for  maintaining  the  albumin  which  accumulates  in  the  tiss^jts  of  the  ani- 
mal providing,  of  course,  tjiat  this  is  under  improved  conditions  of  feeding 
and  development  such  as  specified  by  the  author.  As  these  conditions  are 
very  difficult  to  realise  in  practice  the  author  recommends  that,  in  this  case 
too,  the  figure  given  for  the  absolute  minimum  be  doubled. 

For  growing  calves  the  author  recommends  in  time  of  war  demand- 
ing the  greatest  possible  economy  the  following  figures'drawn  up  by  Fin- 
gerling:  — 


Minimum  quantity  required  for    looo  kg. 

( 

I<ive  weight 

of  live  weight 

r 
Age  of  aninials 

• 
Digestible  albuminoids 

Digestible  albuminoids 

in 

in  fattening 

« 

maintenance  ration 

or  production  ration 

months 

kg. 

gm 

gin 

2-3    . 

70 

40G 

2  200 

3-6 

140 

400 

I  800 

6-12 

240 

400 

I   300 

12-1S 

320 

400 

Soo 

18-24 

400 

400 

600 

These  rations  must  be  considered  as  "  minimum  war  rations  "  ;  their 
values  are  25  %  below  those  given  by  KellnEr. 

The  amount  of  albuminoid  necessary  for  growing  pigs  has  not  3'et 
been  fixed  definitely  and  new  investigations  are  necessary.  The  author's 
calculations,  however,  show  that,  for  growing  pigs,  the  minimum  quantity 
of  digestible  albuminoids  is  from  60  to  80  gm.  per  head  daily,  though  ac- 
cording to  Fingereing  an  average  c[uantity  of  30  to  40  gm.  is  sufficient. 
It  is  known  that  pigs  under  good  growing  conditions  respond  well  to 
albuminoids  in  the  ration. 

For  a  complete  ration  (maintenance  ration  4-  production  or  fattening 
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ration)  IvEhman  recommends  250  to  300  gm.  of  digestible  albuminoids  per 
head  daily,  whereas  F1NGERI.ING  reduces  these  figures  to  100  to  200  gm. 
By  numerous  practical  experiments  on  the  intensive  and  rapid  fattening 
of  pigs  (from  20  to  no  kg.  in  5  or  6  months)  lyEHMAN  showed  that  the  ra- 
ther large  quantity  of  albuminoid  he  advises  gives  good  results  and  proves 
profitable  though  admitting  that  when  necessary  it  may  be  decreased  to 
200  gm.  as  shown  by  the  author. 

The  author  also  shows  that  a  ration  deficient  in  albuminoids  ma}^  of- 
ten cause  serious  derangements,  especiall^^  in  growing  pigs.  In  view  of 
the  uncertainty  of  calculating  theoreticallj^  the  quantity  of  albuminoids 
to  be  given  to  pigs  he  recommends  the  use  of  empirical  rules  for  feeding 
which  would  lead  to  good  practical  results  and  could  also  be  used  in  war 
time  when  the  shortage  of  albuminoids  is  more  keenly  felt.  Some  of  these 
principles  and  rules  for  feeding  pigs  are  taken  from  the  works  of  Lehman 
on  this  subject. 

1 134  -  The  Treatment  of  Lupins  in  Order  to  Eliminate  their  Toxic  Properties;  Resear- 
ches in  Holland.  — •  Boodt,  in  the  Tydschrift  der  Nedcrland'ichc  HeidcmaatscJui ppij , 
Year  XXX,  No.  3,  pp.  68-70.  Wageningen,  1918. 

Description  of  a  method  for  removing  the  poisonous  substances  con- 
tained in  lupins  : —  a  vat  is  half-filled  with  lupins,  then  filled  up  to  the 
brin  with  water  and  left  to  stand  for  24  hours.  The  lupins,  which  are 
nearly  dry,  are  placed  in  another  vat  full  of  fresh  water,  boiled  for  3  hours 
and  left  to  cool  for  12  hours.  They  are  again  removed  to  another  vat 
containing  fresh  water,  where  they  remain  for  12  hours  ;  they  are  then 
crushed  with  a  wooden  mallet.  The  author  admits  that  the  process  is  not 
very  rapid,  and  points  out  that  it  is  necessary  to  proceed  cautiously  and 
safely  in  order  to   avoid  the  slightest  trouble  in  feeding. 

When  lupins  treated  in  this  way  were  fed  to  cattle  just  as  they  were, 
their  food  value  was  not  very  great  as  the  greater  part  of  them  were  found 
undigested  in  the  faeces.  Their  digestibility  had  therefore  to  be  increased, 
and  to  obtain  this  the  author  mixed  them  with  finely  chopped  ("  hacksel  ") 
oat  straw.  This  mixture  then  formed  an  excellent  food  for  cattle  ;  about 
22  lb  per  head  and  per  week  suffice  for  working  oxen  and  if  they  are  given 
no  concentrated  food  stiifis  the  quantity  mentionned  may  be  doubled  or 
tripled.  The  feeding  value  of  the  lupin  is  obvious  when  its  starch  value 
(74.2  for  100  kg.)  is  compared  v/ith  that  of  the  horse-bean  (66.6). 

1135  -  Vine  Fodder:  The  Value  and  Utiliiiation  of  Vine  Leaves.  —  Semichon,  i,.,in  the 
Revue  de  Viticulture,  Year  XXV,  Vol.  XI^VIII,  No.  1252,  pp.  401-406 -)- 2  Tables. 
Paris,  1918.  . 

Districts  devoted  especially  to  vine-growing  are  bound  to  suft'er  more 
severely  than  others  during  critical  peiiods  because  most  of  the  necessities 
of  life  must  be  imported.  It  is,  then,  especially  necessary  for  the  inhabi- 
tants to  titilise  every  bit  of  utilisable  matter  prodttced  in  the  district,  and 
above  all,  in  the  vineyards.  The  leaves  and  shoots  of  the  vine,  usually 
wasted,  have  a  very  real  food  value.  The  tiimming  and  pruning  of  the 
vines  during  the  periods  of  vegetation  and  flowering  remove  a  considerable 
quantity  of  leaves  aifd  young  shoots  which  are  left  on  the  soil  but  which, 
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if  collected,  would  make  excelleut  fodder  for  horses  and  permit  of  an  eco- 
nomy of  hay  and  alfalfa.  It  would  be  best  to  collect  the  leaves  in  autumn, 
after  the  vintage,  as  there  are  then  at  least  i  lb.  (and  even  2  or  4  ^  lb.) 
per  plant.  Allowing  there  to  be  620  plants  per  acre,  a  ^n'cld  of  about  16 
cwt.  per  acre  would  be  obtained,  or  5  acres  would  give  enough  leaves  to 
feed  a  horse  for  one  year. 

The  results  of  analyses  of  this  material  (KeIvLnEr,  MALiyEVRE)  are  given 
and  compared  with  those  obtained  for  good  meadow  hay  or  good  alfalfa 
hay.  These  results  show  the  starch  value  (for  100  parts  of  food)  for  vine 
leaves,  meadow  hay  and  alfalfa  hay  to  be  42.5,  36.2,  22.4  respectively,  i.  e., 
that  90  lb.  of  vine  leaves  equal  100  lb.  of  meadow  hay,  and  53  lb.  equal  100 
lb.  of  alfalfa  ha5^  If  this  material  is  not  used  it  is,  therefore,  because  of 
practical  difficulties  or  other  objections,  three  of  which  the  author  examines : 

1)  7s  stripping  oif  its  leaves  in  autumn  injurious  to  the  vine  —  N0I  at 
all.  On  estates  owning  flocks  it  is  customary  to  let  the  sheep  pass  among 
the  vines  immediately  after  the  vintage  and  no  weakening  of  the  plants 
has  ever  been  observed.  Moreover,  the  stripping  might  be  modified  to  a 
certain  extent.  From  a  point  of  view  of  diseases,  especially  mildew,  stripp- 
ing the  leaves  is  most  beneficial  as  the  spores  which  transmit  the  disease 
from  one  year  to  another  and  form  in  the  "  mosaic  spots  "  of  the  autumn 
foliage,  are  thereby  largely  removed. 

2)  Does  not  the  collection  of  the  leaves  entail  practical  difficulties  ?  — 
Two  methods  may  be  adopted  :  the  branches  might  be  cut  leaving  5  or  6 
buds  at  the  base,  the  leaves  and  branches  thus  being  collected  together,  or 
only  the  leaves  might  be  collectetl.  The  second  method  is  the  more  eco- 
nomical as  the  first  is  only  advantageous  if  the  branches  are  iitilised.  If 
the  branches  are  already  lignified  they  require  the  use  of  a  mechanical 
crusher  (4  to  5  HP).  Their  food  value  is  very  similar  to  that  of  grape 
stalks,  the  starch  value  of  which  is  only  7.7. 

3)  Do  vine  leaves  keep  well?  ■ — -  As  wine  leaves  are  less  moist  in  autumn 
than  meadow  hay  or  alfalfa,  it  would  be  sufficient  to  pile  them  up  in  a  shed, 
as  is  done  with  dry  fodder.  It  is,  however,  wiser  to  put  them  in  a  silo 
either  alone  or  mixed  with  residue,  piledup  well  in  a  tiled  pit  or  in  troughs. 
When  the  leaves  and  branches  are  collected  together  ensiling  is  indispen- 
sable as  the  leaves  contain  more  natural  moisture  than  the  branches. 
The  profit  made,  food  value,  and  preservation  are,  thus,  all  in  favour  of 
collecting  the  leaves  only.  There  is  no  danger  that  the  action  of  copper 
salts  which  remain  on  the  leaves  may  injure  the  health  of  the  animals.  Tak- 
ing into  account  all  the  expenses  incurred  (collecting,  ensiling),  this  fodder 
would  cost  4s.  per  220  lb.  It  is  therefore,  most  economical,  especiall}'-  at 
a  time  when  hay  and  alfalfa  cost  at  least  24s.  per  220  lb. 

1136  -  Tree  Leaves  in  Live  Stock  Feeding.—  i.  i^hoste,  a.,  in  La  VieagncoUetrumie, 

Year  VIII,   No.  27,   pp.  23-24.  Paris,  July  6,  1918.  —  II.  EzE^fDAM,   F.  A.,  in  Neder- 
landsch  Weekblad  voor  Zuivelbereidin'^  en  Veetelt,  Year  XXIV,  No.  16,  p.  2.  Doetinchem, 
1918. 

I.  —  The  author  (Director  of  the  Man.,  slaughtei  houses,  France)  shows 
the  value  of  tree  leaves  in  the  f-sding'of  live-stock.     The  food  value  of 


[1I3S-II36] 


121 2  FEEDS   AND    FEEDING 


th?.  leaves  varies  ac^ordirg  to  the  vegetative  period  and  the  plant :  as  a 
rule  it  is  higher  in  June  and  July  than  in  September,  and  the  leaves  from 
the  higher  parts  of  the  tree  are  richer  in  fibre.  The  plants  containing  the 
most  nitrogen  are  alder,  acacia,  elm,  lime,  oak  and  maple. 

The  results  of  seveial  chemical  analyses  made  by  M.  A.  Ch.  Girard 
(Professor  of  the  Institut  national  agronomiquc)  are  given  in  detail.  The 
average  food  value,  in  food  units,  of  tree  leaves  at  the  end  of  July  is  37.7,  and 
that  of  meadow  hay  31. 

The  leaves  may  be  fed  either  green  or  drj'.  Green  and  dry  leaves  may 
be  given  to  animals  in  the  following  quantitites  respectively:—  horses  and 
mules,  II  to  17.6  lb.,  8.8  to  11  lb,;  oxen.  22  to  33  lb.,  13.2  to  22  lb.;  sheep, 
5.5  to  6.6  lb.,  2.2  to  3.3  lb.  Various  specimen  rations  are  then  given  :  — 

For  horses  of  1  100  Jh.  —  i)  green  leaves  17.6  lb.,  oats  8.8  lb.,  straw 
4.41b.;  2)  dry  leaves  9.9  lb.,  oats  ii  lb.,  straw  3.3  lb. 

For  oxen  :  —1)  maintenance  ralion :  diy  leaves  i/|.3  lb.,  oat  straw  ad 
lib.;  2)  working  ration:  dry  leaves  22  lb.,  boiled  potatoes  441b.,  rape  cake  2 .2  lb. 

For  coivs  of  iioo  lb.:  —  i)  dry  leaves  55  lb.,  straw  ad  lib» ;  2)  dry  leaves 
17.6  lb.,  boiled  potatoes  41.8  lb. 

For  sheep  ;—  i)  gree:  leaves  6.6  lb.,  straw  ad  lib. ;  2)  dry  leaves  3.3  lb.., 
straw  ad  lib. 

TWiGS.  —  Twigs  with  leavcS  are  called  "  summer  twigs ",  those 
withoat  leaves,  "  winter  twigs  ".  The  true  food  value  in  food  units  is  12.6 
for  acacia  twigs,  13.2  for  poplar  twigs,  12.9  for  beech  twigs  (negative  value 
because  the  work  of  digestion  is  superior  to  the  number  of  calories  obtained 
from  the  food),  as  against  31  for  hay. 

Chopped,  fermented  twigs  and  non-chopped  dry  twigs  may  be  fed  in 
the  following  proportions  respectively :  —  hojses  and  mules  6.6  lb.,  8.8  to 
13.2  lb  ;  oxen  16.5  lb.,  22  to  26.4  lb.  ;  sheep  i.i  lb.,  2.2  to  4.4  lb.  The  fol- 
lowing rations  are  recommended  for  oxen  and  cows  : — 

1)  chopped  Slimmer  twigs  16.5  lb.,  chopped  straw  6.6  lb.,  rape  cake 
4.4  lb.  ;  salt  1. 1  lb.  ;  2)  crushed  winter  twigs  26.4  lb.,  chopped  straw  6.6  lb., 
potatoes  II  lb.,  rape  cake  i.i  lb.,  salt  0.22  lb. 

Mistletoe.  —  This  may  be  fed  fresh  or  dry ;  in  the  latter  case  it  i^ 
chopped.  It  may  be  fed  m  amounts  of  4.4  to  6.6  lb.  to  horses  and  mules, 
4.4  to  13.2  lb.  to  oxen  and  i.i  to  2.2  lb.  to  sheep  and  goats.  The  following 
rations  are  recommended  :—  for  dairy  cows: —  mistletoe  13.2  lb.,  hay  4.^ 
lb.,  beet  44  lb.,  fine  straw  4.41b.,  bran  3.31b.,  groundnut  cake  3.3  lb. ;  for 
sheep  :  —  mistletoe  2.2  lb.,  beet  11  lb.,  bran  2.2  lb. 

II.  —  According  to  the  author  (of  the  Royal  Agricultural  Experiment 
Station  of  Wageningen,  Holland)  the  food  value  of  dry  leaves  is  about  equal 
to  that  of  medium  quality  ha3^  The  date  and  hour  at  which  the  leaves  are 
harvested  influences  their  food  value.  The  drj^  matter  cortent  is  highest 
and  the  nutritive  constituents  most  abundant  in  July  and  August.  Towards 
autumn  the  tannin  content  increases  and  digestibility  is  no  longer  so  good. 
Tlie  leaves  are  obviously  richest  in  starch  in  the  evening  owing  to  the  forma- 
tion of  chlorophyll.  Dry  leaves  must  not  be  exposed  to  the  sun  and  must 
be  protected   from  rain.      Trees  capable  of  biipplying  suitable  food  are 
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acacia,  birch,  elm,  poplar,  lime,  chestmit,  ash  and  willow  ;  beech  and  oak 
are  less  suitable. 

1 137  -  Investigations  into  the  Composition  of  Seaweeds  with  a  View  to  their  Utilisa- 
tion as  Cattle  Food,  in  the  Netherlands  (i).  —  de  bruyn,  b.  r.  (Director  of  the  Royal 

Agricultural  Station  for  the  Control  of  Cattle  Foods,  at  Wageningen),  in  De  Veldbode, 
No.  807,  pp.  504-505  +  2  Tables.     Maastricht,  1918. 

In  order  to  utilise  all  available  material  in  the  best  possible  maimer  so 
as  to  remedy  the  increasing  shortage  of  cattle  food,  the  Royal  Agricultural 
Station. at  Wageningen  for  the  Control  of  Cattle  Foods  analysed  specimens 
of  seaweeds.  On  a  water-free  basis,  the  composition  of  'Zostera  marina 
was  ;  —  Albuminoids  20.6  %•  true  albumin  16.9  ;  digestible  albumin  4.2  ; 
fat  1.6  ;  starch  38.6  ;  crude  fibre  14.8;  ash  24.4;  sodium  chloride  12.7  %. 

Samples  of  Fucaceae  were  also  analysed.  Their  albumin  content  is 
not  high  owing,  according  to  Weren^kioi,d,  to  the  presence  of  tannic  acid 
which,  with  the  albumin,  forms  an  insoluble  compound  on  which  experi- 
ments have  shown  pepsin  to  have  no  action.  The  experiments  of  Soli^ied 
in  Norway,  and  those  of  the  author  have  not  revealed  the  presence  of  tannic 
acid.  The  food  value  of  the  seaweeds  must,  then,  be  attributed  rather  to 
their  starch  even  though  they  have  not  a  high  carbohydrate  content.  The 
low  crude  fibre  content  of  the  Fucus  is,  however,  an  advantage. 

The  few  known  examples  of  the  previous  use  of  seaweeds  as  cattle  food 
are  quoted.  In  Ireland,  Scotland  and  the  Faroe  Islands,  dried  seaweed 
is  used  as  a  winter  feed' for  cattle  and  horses,  in  southern  Sweden  and  Zea- 
land as  a  food  for  swine.  In  Germany,  since  the  war,  special  instructions 
have  been  given  with  respect  to  the  gathering  of  seaweeds.  They  are  spread 
out  so  that  the  rain  can  wash  out  the  sodium  chloride  sufiiciently  ;  they  are 
then  suitably  dried  and  baled  in  a  press.  Washing  with  soft  water  is  in- 
dispensable as  many  seaweeds  (the  "  brown  algae  ")  contain  a  mucilaginous  . 
nitrogenous  substance,  algine,  which  withlime  and  magnesia  forms  insoluble 
con^^ounds  which  would  diminish  the  food  value  if  hard  water  were  used. 

In  the  absence  of  other  roughages,  therefore,  seaweeds  may  be  fed  to 
cattle  when  the  sodium  chloride  has  been  sufiiciently  removed.  • 

1 138  -  Various  Cakes  from  Cyprus  and  Africa,  Straw  and  Hay  from  Cyprus;  (Tomposi- 

tion  and  Food  Value.  —  See  No.  1075  ot  this  Review. 

1 139  -  Sunflower  Pith  as  a  Cattle  Food.  —  See  No.  1075  of  this  Review. 

1 140  -  Cross  Between  Sheep  and  He-goat  and  Between  Goat  and  Ram,  in  Brazil  {2).  —  sheep 

Chacaras  e  Quintaes,  Vol.  XVII,  No.  5,  p.  368  and  No.  6,  p.  466 ;  Vol.  XVIII,  No.  i,  ^nd  goats 

p.  26.  S&o  Paulo,  May  15,  June  15,  July  15,  1918. 

vSenhor  OsCAR  CanTEiro  reports  the  existence  at  Porto  Alegre  of  cros- 
ses between  sheep  and  he-goats  which  are  very  .fine,  and  have  long  wool 


(1)  Algae  aie  already  being  collected  in  several  countries,  chiefly  for  use  as  fertilisers 
or  as  raw  material  for  chemical  industry.  See  R.  Dec,  1916,  No.  1261  and  R.  Jan.  and 
Feb.,  1917,  Nos.  91  and  123.  As  regards  their  use  as  cattle  food,  see  R.,  March  1918, 
No.  320  and  Sept.  1818,  No.  1020.     {Ed.) 

(2)  See  also  R.  August,  1918,  No.  889.  (Ed.). 
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of  the  best  quality.  In  view  of  the  long  life  of  these  crosses  he  bred  selected 
sheep  to  a  he-goat  of  the  Toggenbnrg  breed. 

According  to  a  correspondent  of  the  periodical  Chacaras  e  Quiniaes 
of  Correntes  (Matto  Grosso,  Brazil)  crosses  between  rams  and  goats  occur 
commonly  in  that  .State.  He  himself  has  a  small  troup  of  goats  bre.d  ex- 
clusively to  a  ram.  The  progeny  of  the  cross,  locally  called  "  cabnio  ", 
have  the  appearance  of  kids  of  a  wool  breed,  but  the  wool  is  not  curly. 

Dr.  Fernand  Ruffier,  in  his  work  "  Manual  Pratico  de  Cria^ao  do 
Gado  no  Brazil,  describes  the  Mexican  "  cuino  ",  a  cross  between  a  goat 
and  a  ram  which  only  lived  a  few  days. 

PIGS  1 14 1  -  The  Utilisation  of  the  Stomach  Contents  of  Slaughtered  Cattle  for  Feeding  Pigs.  — 

Fcuille  d'Informauons  dii  Minislere  de  I'  Agriculture,  Year  XXIII,  No.  24,  p.  10,  Paris, 

June  II,  1918. 

Amongst  farm  animals,  the  pig  is  that  which  best  utilises  all  household 
or  commercial  waste  of  animal  or  vegetable  origin  and  it  does  not  reject 
food  substitutes  which  would  not  easily  be  accepted  by  ruminants.  Slaugh- 
ter-house refuse  can  quite  well  form  part  of  the  pig's  daily  ration  even  if 
it  cannot  form  the  whole  of  it.  As  an  example  of  such  refuse,  the  blood 
and  stomach  contents  of  slaughtered  cattle  may  be  mentioned. 

At  the  mohient  of  slaughtering  the  stomach  of  a  ruminant  contains 
various  sorts  of  masticated  food  mixed  with  mucus  and  gastric  juice.  These 
foods  are  in  a  more  or  less  advanced  state  of  digestion,  having  being  acted 
on  by  bacteria  and  the  gastric  juice  for  a  varying  period  of  time. 

In  France,  by  a  circular  of  the  Ministry  of  Food  Supplies  relating  to 
the  previous  notice  issued  by  the  Director  of  the  National  School  of  Ve- 
terinary Medicine  at  Alfott,  the  possibility  has  been  shown  of  feeding  pigo 
on  the  stomach  contents  of  slaughtered  cattle  (Circular  of  July  18,  1917, 
published  in  the  Journal  ojfficiel  de  la  Republique  frangaise,  July  19,  1917, 

P-  5587)- 

On  the  other  hand  the  German  Minister  of  Agriculture  has  directedthe 

prefects  to  order  the  directors  of  slaughter-houses  in  their  administrative 

*  districts  to  distribute  such  refuse  free  of  charge,  if  that  is  possible,  to  those 

interested    that  apply  for  it.     Instructions  were  also  added  to  obtain  a 

better  food  ration  for  pigs  by  using  220  lb.  of  stomach  contents  plus  4.4 

galls,  of  blood,  44  lb.  of  turf  treated  with  molasses,  3.3  lb.  of  salt  and  a  little 

chalk.   It  was  admitted  that  100  lb.  of  this  mixture  had  the  same  food  value 

for  the  pig  as  400  lb.  of  potatoes. 

As  it  is  difficult  to  obtain  tiuf  treated  with  molasses,  it  may  be  replaced 

by  an  equal  quantity  of  raw  or  cooked  mangold  sliced  into  fingers. 

FISH  CULTURE       ^^4^  "  Researches  on  the  Specific  Distinction  Between  the  River  Trout,  Lake  Trout 
and  Sea  Trout  and  the  Acclimatisation  of  Fresh  Water  Trout  to  Saltwater  (i).  — 

MuRlSiER,  \V.,  in   the  Archives   des   Sciences   Physiqties   et  Naturelles,  Year  CXXIII, 
Period  4,  Vol.  46,  pp.  97-99.  Geneva,  1918. 

On  account  of  the  existence  of  numerous  intermediate  forms  the  list 
of  which  is  continually  increasing,  the  specific  distinction  between  the  lake 


(i)  See  also  R.,  January  1918,  No.  70.   {Ed.) 
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tront  [Tnttta  lacustris  I/.)  and  the  brook  trout  [T.  fario  I^.)  tends  more  and 
more  to  disappear.  For  some  years  the  author  has  made  numerous  observa- 
tions on  the  lyake  Leman  trout  {Salmo  lemanii?  Cuv.),  always  using  in- 
dividuals hatched  from  eggs  of  the  same  spawning  and  artificially  fertilised, 
in  order  to  study  the,  mechanism  of  the  gradual  formation  of  the  colours. 
In  this  way  he  found  that  the  factors  of  lighting  and  ox3^genation  of  the 
hatcheries,  when  they  act  from  hatching  onwards,  can,  after  10  months, 
cause  the  appearance  of  3  sorts  of  colouring  in  the  trout : —  i)  facies  of 
the  deep-water,  lake  trout  ;  2)  facies  of  the  surface  lake  trout  or  silver 
trout ;  3)  facies  of  the  typical  brook  trout. 

The  specific  difference  between  Ihe  sea  trout  [Trutta  tnitta  L,.)  and  the 
brook  trout  (T.  favio)  is  also  questionable  ;  Ci<i(rNY's  researches  have  sho\vn 
that  hereditaril}'  sedentary  brook  trout  can  pass  to  the  sea  and  become  sea 
trout  thanks  to  their  preadaptive  deep-sea  character.  The  author  at- 
tempted to  ascertain  whether  this  preadaptjve  character  belongs  to  all  the 
fresh-water  trout  by  carrying  out  the  following  experiment : —  Ivake  Le- 
man trout  (this  species  has  inhabited  chat  lake  for  10  centuries,  according 
to  historical  data)  were  placed  in  artificial  sfa  water,  whose  salinity  was 
increased  in  equal  quantity  every  24  hours  ;  the  subjects  were  descended 
from  the  same  father  and  mother.  It  was  found  that  a  subject  can  pass 
suddenly,  even  every  24  hours,  from  fresh  to  salt  water  of  21  per  i  000 
strength  and  even  at  35  per  r  000  (a  salinity  eoiial  to  that  of  the  Atlantic, 
according  to  TnourxT)  with  complete  indifference,  only  showing  a  slight 
disturbance  due  to  the  different  density  of  the  two  solutions.  The  subjects 
Ipad  an  absolutely  noimal  life,  and,  more  voracious  in  the  salt  water, 
develop  more  rapidly  than  the  control  specimens  kept  in    fresh   water. 

In  this  experiment,  5  months  were  sufficient  for  a  lake  trout,  the  de- 
scendant of  innvimerable  generations  inhabiting  fresh  water,  to  become 
acv'limatised  to  a  salinity  equal  to  1hat  of  the  Atlantic. 

1 143  -  The  Death  of  Carp  Suffering  from  Cyclochueiosis,  Observed  in  Italy.  — 

SuPiNO   i'.,  in  the  Reale  Istituto  Lombardo  di  Scienzc  e  Lettcre,  Rcndiconti,  Series    II 
Vol.  1,1,  Pt.  6-7,  pp.  314-316.  Milan,  1918. 

The  author  has  noted  in  the  Aquarium  at  Milan  a  heavy  mortality 
of  mirror  caip  due  to  Cyclochaeta  domerguei.  This  ciliate  had  attacked  the 
branchiae,  which  were  very  congested,  covered  with  a  white  film  and  nume- 
rous irregular  spots.  Up  to  recently  this  parasite  had  only  been  found  in 
aquariums  ;  Sig.  Mazzarei.i.1  (On  some  diseases  cf  Fish  and  Crayfish 
observed  in  lyombardy,  Atti  del  III  Congresso  nazionale  della  Pcsca  tenu- 
tosi  inMilano  nel  1906,  Milan, igo8)  has- found  it  on  the  gills  of  shad  from 
lyake  Lugano,  thus  showing  it  occurs  in  open  water. 

Cyclochaeta  aXtdioks  vaiic  us  species  cf  fish  ;  it  usually  attacks  trout  and 
carp,  as  well  as  eels,  etc.;  the  author  has  seen  it  on  some  specimens  of  sun 
perch  and  trout-perch  in  the  Milan  Aquarium.  In  scientific  literature  it 
is  considered  as  a  skin  parasite  that  may  invade  the  gills.  In  the  cases  ob- 
served by  the  author  on  carp,  t.he  parasite,  very  abundant  on  the  gills,  to 
which  it  was  attached  by  the  sucker -shaped  lower  part  of  the  bod}',  was,  on 
the  contrary,  completely  absent  from  the  skin  which  was  perfectl}' normal . 
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Asmeansof  control  good  results  have  been  obtained  by  repeatedly  im- 
mersing the  carp  for  15  to  20  minutes  at  intervals  of  3  to  4  daj^s  in  a  2  % 
solution  of  sodium  chloride.  The  tank  containing  the  fish  disinfected  with 
lime  and  left  dry  for  some  time.  When  the  disease  is  less  advanced,  it  is 
sufficient  to  use  a  very  dilute  solution  (i  per  500  000  or  less)  of  potassium 
permanganate,  which  can  be  run,  using  the  necessary  precautions,  directly 
into  the  tank  ;  in  this  way  the  treatment  will  be  much  cheaper. 
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1 144  -  Motorculture  by  Electricity.  —  Gou  y,  p.  ,  in  the  Revue  do  viticulture,  Yeai  XXV, 
VoL  XIvVIII,  No.  1232,  pp.  167-89.  Paris,  February  7,  igi8. 
After  discussing  the  part  that  motorcultiire  by  electricity  should  play 
and  its  advantages,  the  author  states  that  if  electrical  motorculture  is  to 
be  more  generally  possible,  the  large  electric  works  —  at  present  rather  scat- 
tered and  supplying  energy  chiefly  for  the  urban  and  industrial  centres  — 
should  not  be  depended  upon  too  much,  but  rather  that  recourse  should 
be  had  to  other  sources  of  electricity  which  already  exist  and  could  be  uti- 
lised with  advantage. 

In  the  mountains  as  well  as  in  the  hill  and  plain  country  there  are  thou- 
sands of  httle  waterworks,  mills,  etc.,  which  often  have  more  power  avail-  W 
able  in  the  season  than  they  can  utilise.  It  would  be  very  easy  to  install 
turbines  or  water  wheels  to  drive  dynamos,  which  at  small  cost  would  sup- 
ply a  few  horse-power  to  the  surrounding  estates.  This  power,  divided 
among  the  farms,  would  not  only  light  the  houses  and  stables,  but  would 
also  run  fixed  motors  for  farm  work  and  movable  motors  for  cultivating  ji 
the  soil.  In  France  it  is  estimated  that  s«L\ch  small  sources"give  a  total  of 
about  I  million  H.P.,  a  figure  that  could  be  much  increased.  ,  In  fact, 
many  small  falls  in  the  coimtry  districts  of  France  ate  not  utilised  at  all. 
With  the  help  of  local  initiativv^,  either  private,  communal  or  from  syn- 
dicated groups  who  would  divide  the  energy  among  themselves  or  supply 
their  neighbours,  hydro-electric  installations  could  easily  be  established. 
Such  simple  and  efficacious  combinations  wotild  have  the  advantage  of 
generalising  the  use  of  electricity  for  cultivation  and  of  hastening  the 
utilisation  of  the  water-power  as  well  as  the  most  necessary  agricultural 
progresses. 

The  author  quotes  the  Senator  ChauvKau  as  to  the  prices  of  the 
H.  P. -hour  for  ploughing  :  —  i)  with  a  steam  windlass  locomotive  burning 
y.y  lb.  of  coal  at  24s.  gd.  per  ton  the  cost  is  1.92^ ;  2)  with  a  paraffin  engi- 
ne, 1.44  (^ ;  3)  with  a  high-tension  electric  current  at  o.q6d.  the  kilowatt  the 
cost  is  0.08^.  He  also  quotes  the  French  Mi  nister  of  Agriculture,  M.  F.  David, 
to  the  effect  that  the  water-power  kilowatt  used  for  cultivation  costs  from 
o.3(Sto  1. 42<^.,  while  that  obtained  from  coal  costs  1.42  to  3.14^^.  when  coal 
cost  32s.  a  ton. 
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1 145  -  Public  Mechanical  Cultivation  Trials  Organised  by  the  French  Ministiy  of 
Agriculture  and  Food  Supplies  at  Noisy-le-Grand,  France,  in  Spring,  1918.  — 

I.  RiNGELMANN,  M.,  iu  the  Bulletin  de  la  Societe  d'Encotirasement  pour  I' Industrie  Nation- 
al e,  Year  CXVII,  Vol.CXXIX,  No.  3,  pp.  541-554 +  16  Figs.     Paris,May- June,  1918.— 

II.  LeGcnie  Rural, Yea.rX.,Nos.  82  and  83,  pp.  8- 13  and  pp.  10-12  -|-  12  Figs.     Paris,  1918. 
I.  —  The  French  Ministry  of  Agriculture  and  Food  Supplies  has  organised 

mechanical  cultivation  trials  which  took  place  from  April  4  to  10,  1918. 
There  were  55  machines  entered  by  38  exhibitors  but  only  36  machines  en- 
tered by  23  makers  or  agents  actually  took  part.  Amongst  these  14  ma- 
chines entered  by  9  exhibitors  were  of  French  make,  while  22  machines 
entered  by  14  makers  or  agents  were  of  American  make.  The  1918 
trials  were  organised  with  the  sole  object  of  putting  farmers  in  touch  with 
the  makers  or  their  representatives. 

The  machines  that  took  part  way  be  classified  as  follows  ;  — 

Cable  tractors :  —  i)  Windlass,  i  French  machine  ;  2)  windlass- 
tractor,  2  French  machines  ;  3)  -Haulage-tractor,  i  French  machine. 

Tractors  :  —  8  French  and  20  American  machines. 

Motor-plough  :  —  i  French  machine. 

Front -wheel  tractor  :  —  2  American  machines. 

Rotary  cultivator  :  -r- 1  French  machine. 

As  most  of  the  machines  have  already  been  described  or  noted,  the 
author  only  gives  details  for  those  machines  that  have  not  been  previously 
examined. 

i^nong  the  French-made  machines  the  author  quotes  :  — 

i)  The  machines  of  M.  Marcei,  Landrin,  of  Paris .  —  i  apparatus 
for  changing  a  motor-car  frame  into  a  tractor  and  i  apparatus  changing 
a  motor  lorry  into  a  windlass-tractor  (i). 

2)  The  windlass-tractors  (2)  of  the  "Societe  francaise  des  tracteurs- 
treuils  V.  Doisy",  of  Issy-les-Moulineaux,  with, a  25-30  H.P.  engine. 

3)  The  haulage-tractor  of  MM.  FiLTz,  EivMLINGER  and  Caillard,  of 
Juvisy-siir-Qrge  (Seine-et-Oise),  driven  by  a  30-40  H.P.  engine ;  if  required 
this  machine  can  work  as  a  direct  tractor. 

4)  The  tractor  of  M.  B.  Chapron  (Fig.  i),  of  Puteaitx  (Seine),  driven 
by  a  4  cylinder  engine,  of  60  mm.  bore  and  120  mm.  stroke,  giving  10  H.  P. 
at  I  200  revolutions  per  minute ;'  cooling  by  thermosiphon,  radiator  and 
fan  ;  3  speeds  of  5  8o6,  9  843  and  16  404  ft.  per  hour  with  direct  drive  on 
the  low  speed  used  for  ploughing. 

The  driving  shaft  connects  to  each  wheel  through  a  claw  clutch  with 
4  notches  ;  there  is  no  differential ;  to  turn,  the  wheel  on  the  side  of  the 
turning  centre  is  thrown  out  of  gear  and  braked.  In  this  way  it  turns 
with  a  radius  of  5  ft.  5  in.,  while  the  wheel-base  is  6  ft.  The  driving  wheels 
are  43  in.  in  diameter  while  the  tyre  is  4  in.  wide.  A  hauling  windlass  could 
easily  be  mounted  an  the  driving  wheels,  when  the  machine  could  be  used 
for  digging,  pulling-stumps,  moving  loads  on  a  steep  slope,  etc. 

The  wheels,  whose  position  on  the  axle  can  be  varied  as,  for  example, 


(i)    See    R.,   February,   1918,   No.    208;    R.,    August,    1918,  No.  892.  —  (2)  See  R., 
August,  1917,  No.  753.  (Ed.) 
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in  the  case  of  hoeing,  are  24  in.  in  diamete^.  The  front -carriage  does  not 
press  heavily  on  the  soil  but  when  the  traction  passes  a  certain  limit,  it 
mnst  be  loaded  with  an  extra  360-370  lb. 


Eig.  I.  —  Chapron  tractor.* 

The  engine  is  mounted  on  springs  so  that  it  can  be  used   for 
transport. 


road 


Fig.  2  —  DiMPRE  tractor, 


The  total  length  of  the  tractor  is  8  ft.  10  in.  and  its  greatest  width  is 
from  36  to  38  in.  ;  it  weighs  2310  lb.  and  co.sts  about  £  392.     This  tractor 
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is  easy  to  drive,  and  it  may  be  used  for  cultivating  in  vineyards;  it  has 
been  tested  for  this  purpose  at  Montpehier,  irf  vineyards  near  the  National 
School  of  Agriculture. 

5)  Two  Enghsh  SaundERSON  (i)  tractors  entered  by  the  Paris  General 
Omnibus  Company.  They  are  of  lo  and  20.  HP.  and  the  Company  pro- 
poses to  make  them  in  France. 

6)  The  tractor  made  by  M.  H.  DimprE,  35,  Rue  du  Banquier,  Paris, 
with  a  40  H.P.  engine.  This  tractor  has  the  appearance  of  a  motor  lurry 
(Fig.  2  p.  1218.). 

7)  the  "  Aurore  "  tractor  built  by  M.  M.  Fournier,  of  Ivcvallois- 
Perret  (Seine),  whose  engine  drives  the  4 equal-sized  wheels.     Byremoving 


Eig-  3-  —  Cleveland  tractor. 


the   horizontal  chain  drive  to  the  front    axle,  the    machine    becomes    a 
tractor  with  2  driving  wheels. 

8)  The  "  Motoculteur  "  of  the  "  Soci^TEi  La  Motoculture  Fran- 
5AISE  "  (2)  which  either  works  with  rotatory  implements  or  as  a  direct 
tractor. 

g)  the  motor  plough  of  MM.  Tourand-Latil,  of  Suresnes  (Seine)  (3). 
Among  the  American-made  machines  the  author  quotes  :  — 
I)  The  "Cleveland"  tractor  (Cleveland  Tractor  Co.,  Cleveland, 
Ohio)    presented   by   the  Allied   Machinery  Co.  of  France,  19,  rue  de 


■ 


(i)  See  R.,  June,  1918,  No.  678.  {Ed.) 

(2)  See  R.,  January,  1918,  No.  84.  (Ed.) 

(3)  See  i?., August   1917,  No.  753-  (Ed.) 
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Rocroy,  Paris.  This  chain  track  tractor  (Fig.  3)  designed  by  Mr.  R.  H. 
White,. is  driven  by  a  20  H.P.  engine ;  its  dimensions  are :  ■ —  length  8  ft., 
width  4  ft.  I  in.,  height  5  ft.  3  in.  ;  it  weighs  3  344  lb.  Bach  chain  track  is 
7  in.  wide  and  a  length  of  4  ft.  lin.  touches  the  ground;  the  distance  be- 
tween the  axles  of  the  chain.wheels  is  38  in.  The  frame,  12  in.  above  the 
ground,  is  mounted  on  springs.  It  can  move  up  to  3  miles  an  hour  [and 
its  smallest  turning  radius  is  under  6  ft.  In  the  latest  models  the  chain 
wheels  and  rollers  are  cased  in. 

2)  The  Gray  tractor  (i),  presented  ^by  the  American  Tractor  Co., 


-^  >«..-jB8k.®- 


Fig.  4.  —  Hart  Parr  tractor. 


II,  Avenue  du   Bel-Air,  Paris.     This  30  H.P.  tractor  is  sold  at    approxi- 
mately £  678. 

The  Genie  Rural  (No.  83)  gives  the  following  information  about  this 
tractor  :  —  The  Gray  tractor  belongs  to  the  type  of  tractor  with  a  single, 
very  broad  driving  wheel.  That  of  this  tractor  is  51  in.  wide  with  a 
diameter  of  about  59  in.  The  fore-carriage,  mounted  on  a  pivot -bearing, 
has  wheals  with  a  diameter  of  37  in.  and  a  width  of  9  in.  The  tractor  is 
14  ft.  long,  6  ft.  3  in.  broad  and  5  ft.  high  ;  it  weighs  5  040  lb.  The  4 
cylinder  Waukesha  motor  of  113  mm.  bore  and  170  mm.  stroke  runs  at 
S50  revolutions.  The  BENNETT  carburettor  and  the  regulator  are  enclosed. 
The  magneto  and  gas  controls  are  fixed  on  the  steering  wheel.  The  driv- 
ing-wheel is  connected  by  two  symmetrical  chains  enclosed  in  oil  baths. 


(1)  See  i?.,  January,  1918, No.  81.  {Ed.). 
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There  are  two  speeds  forward  (2  and  3  miles  per  hour)  and  a  reverse  (2  miles 
per  hour). 

3)  The  "  Hart  Parr  "  tractor  (Fig.  4,  p.  1220),  entered  by  the  BuTTEROSi 
Syndicate,  148,  avenue  Malakoff,  "Paris,  is  driven  by  a  single-cylinder 
vertical  engine  of  the  pilon  type,  of  250  mm.  bore,  250  mm.  stroke,  and  de- 
veloping 35  H.P.  at  500  revolutions  per  minute  ;  cooling  is  by  oil  circula- 
tion. The  front  wheels,  very  close  together,  are  3  ft.  3in.  in  diameter;  the 
rear  wheels,  6  ft.  in  diameter  and  14  in.  wide,  are  of  cast  steel  with  a  grooved 
tyre  ;  the  arched  grips  are  boltedonthe  grooves  and  project  beyond  the  edge. 


Fig.  5.  —  Galloway  tractor. 


The  Hart  Parr  tractor  has  two  speeds,  9  515  and  12  452  ft.  per  hour, 
and  its  total  weight  is  11  440  lb. 

According  to  Le  Genie  Rural,  the  Hart  Parr  tractor  is  composed  of  300 
different  pieces,  or  500  to  600  pieces  less  than  all  the  other  similar  machines 
in  existence.  This  great  simplicit}*  lessens  wear  and  the  risk  of  disastrous 
breakages  during  the  working  season. 

4)  The  2  Case  (i)  tractors,  entered  by  the  Case  Company,  251,  rue 
du  Faubourg  St.  Martin,  Paris :  one  18  H.P.  tractor  and  one  of  25  H.P. 

5)  The  20  H.  P.  Mogul  (2)  tractors  and  the  20  H.  P.  Titan  (3),  en- 
tered by  the  Compagnie  Internationale  des Machines  Agricoles,  155, 
rue  Michel  Bizot,  Paris. 

•  6)  The  20  H.  P.  Emerson  tractor  (4)  entered  by  the  Culture  MJ6- 
CANIQUE  Co.,  175,  rue  de  Flandre,  Paris. 


(i)  See  R.,  June  1914,  No.  557;  J?.,  March  and  April,  Nos.  274ancl[753.  —  R.,  January 
1918,  No.  81.  {Ed).  —  (2)  See  R.,  June,  1916,  No.  670. —  R.,  1917,  Nos.  274,  753  and 
1051.  —  (3)  See  R.,  1917.  Nos.  274andio5i. —  (4)  See  i?.,  June,  i9i6,No.  670  —  R.,j.gi7, 
Nos.  274,  753  and  10 51.  (Ed.). 
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7)  The  16  H.  P.  Happy-Farmer  tractor  (i)  (sale  price  £420)  and  the 
24  H.  P.  Parrett  tractor  (j)  (sole  price  £  800),  both  entered  by  Messrs 
Gaston,  Wieel\ms  &  Wigmore,  i  rue  Taitbout,  Paris. 

8)  the  Gaei.0 way  tractor  (Fig.  5) ,  entered  by  the  Btablissements 
DE  IvACOUR  ET  Fabre,  4,  avenue  de  Villiers,  Paris.  This  tractor  is  driven 
by  a  4  cyhnder,  vertical  Waukesha  engine,  of  89  mm.  bore  and  133  mm. 
stroke  developing  20  H.  P.  at  i  100  revolutions  per  minute  The  carburetter 
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Fig.  6.   —  Neverslip  tractor. 


can  be  used  for  burning  petrol  or  paraffin.  The  first  model  introduced  into 
France  is  interesting  for  several  details  :  —  the  engine  is  cast  solid  with  the 
working  parts  and  enclosed  in  a  case  ;  the  driving  wheels  are  chain-driven 
and  are  58  in.  in  diameter  with  tyres  14  in.  wide.  The  central-sprung  front 
axle,  can  deviate  greatly  compared  with  the  back  axle  ;  the  front  wheels 
are  36  in.  in  diameter  with  5  in.  tyres.     The  machine  is  12  ft.  4  in.  long, 


(t)  S  e  R.,  Jamiary  1018,  No.  81.   (Ed.). 
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']']  in.  wide  and  73 in.  high  ;  its  total- weight  is  4  983  lb.  of  which  I  390  lb. 
are  supported  by  the  front  axle  and  3  593  on  the  back  axle. 

9)tlieMoEiNEtractor(i)ottheMoLiNEPEOwCo.,  I59bis,  quai  Valmy, 
Paris  ;  2  machines  were  entered  to  show  the  improvements  effected. 

10)  The  NEVERSI.IP  tractor  (Fig.  6),  entered  by  Mr.  A.  W.  P1DWEI.L, 
19,  boulevard  Malesherbes,  Paris.  This  tractor  runs  on  the  NevEkseip 
chain  track.  The  4  cylinder  vertical  engine  (102  mm.  bore  and  152  mm. 
stroke)  develops  25  H.P.  at  850  revolutions  per  minute.  The  2  forward 
speeds  give  0.87  and  2.73  Aiiles  per  honr  and  the  reverse  1.49  miles  per  hoirr. 

Each  chain  tread  is  12  in  wide  and  a  length  of  5  ft.  is  in  contact  with 
the  soil.  The  machine  is,9  ft.  6  in.  long,  5  ft'.  4  in.  wide  and  6  ft.  without 
the  shelter -roof  and  9  ft.  5  in.  with  it. 

11)  2  Avery  tractors  (2) ,  entered  by  Mr.  T.  Pieter,  24,  rue  AHbert, 
Paris  ;  the  16  H.  P.  model  costs  £436  and  the  25  H.  P.  model  £660. 

12)  The  25  H.  P.  BuEL  tractor  (3)  entered  by  SCHWEiT^ER  &  Co., 
86  rue  de  Flaudre,  Paris, 

13)  Two  Rock  Iseand  tractors  (4)  of  16.  H.  P.  (sale  price  £572)  and 
20  H.P.  (cost,  £740)  and  one  25  H.P.  I^itteE  Giant  tractor  (5)  (cost  £900), 
entered  by  the  Soci':6t^  des  Machines  AgricoeES  R.  I.  P.,  60,  avenue.de  la 
Republique,  Paris. 

14)  The  MacCormick  tractor  (20  H.  P.  Titan  tractor)  entered  by 
Messrs  R.  Waeeut  &  Co.,  168,  boulevard  de  la  Villette,  Paris. 

II.  —  he  Genie  Rural  describes  some  of  the  most  interesting  machines 
entered  for  the  Noisy-le-Grand  trials  and  gives  numerous  figures. 

1 146  -  The  Production  of  Agricultural  Material  and  the  Maximum  Prices  for  Agri- 
cultural Machinery  and  Implements,  in  France. —  i.  maris- besnarDjIh  the  Bulletin 

mcnsuel  de  la,  Chamhrc  Syndicale  des  Constructeurs  de  Machines  Agricoles  dc  France,  No.  4, 
pp.  169-175  -|-  I  Table.  Paris,  June,  1918.  —  II.  Feuille  d' Informations  rfw  Ministcre  de 
r Agriculture,YearX.X.lll,  No.  29, pp.  9-10+3  Tables.  Paris,  July  16, 191 8. 

The  results  of  an  inquiry  made  by  M.  Maris-Besnard,  President  of  the 
"Chambre  Syndicale  des  Constructeurs  de  Machines  Agricoles  des  France". 

The*  author  thinks  that,  in  order  to  estimate  the  French  output  of 
agricultural  material,  the  number  of  workmen  employed  in  French  works 
must  be  used  as  a  basis  because,  according  to  the  evidence  available,  it 
can  be  shown  that  the  market  value  of  the  products  of  a  manufactoi}^  di- 
vided b}^  the  number  of  workmen  gives  a  market  value  per  workman  that 
agrees  very  closely  for  similar  industtiis  with  equal  equipment. 

For  a  large  numbet  of  manufacturies  this  figure  is  6666  francs  (about 
£  264.14s).  One  manufacturer  who  is  best  cquip)ped.  and  works  in  series, 
can  arrive  at  20000  francs  per  workman.  With  smaller  firms  a  figure 
slightly  less  than  6000  fi.  is  arrived  at. 

The""  Chambre  Syndicale  des  Constructeurs  de  Machines  Agrieoles 
de  France  "  unites  410  fiims  making  machinery,  tractors,  agii-uliural  im- 
plements, appliances  for  dairA-ir.g  and  agricultural  industries.     Debray's 


(i)Seei?.,igi7,Nos.  941  and  1051.  —  (2)  See  R.,  Aug.,  1917,  No. 753 — (3)  See  R.,.  Sept., 
i9i5,No.  953and  J?.,i9i7,Nos.274and  1051.—  (4)and  (5)  See  R.,  1917,  No.  1051.  (Ed.) 
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yearbook  of  Agricultural  Construction  mentions  1500  small  fiims  makiijg 
ploughing  implements  with  2  or  3  workmen,  and  which  altogether  repre- 
sent about  1500  workmen. 

Besides  this  there  are  thousands  of  workmen,  farriers,  smiths  and  plough- 
wrights  that  buy  parts  of  the  machines  and  assemble  them.  Their  produc- 
tion can  be  estimated  from  the  quantity  of  material  supplied  to  them. 

The  author  summarises  in  table-form  the  chief  elements  of  French  pre- 
war construction,  using  as  basis  documents  and  information  supplied  by 
the  more  important  makers.  No  mention  is  nfede  of  the  production  of 
machines  for  mechanical  cultivation  —  tractors,  windlasses,  etc.  —  which, 
in  an  embryonic  stage  before  the  war,  is  now  undertaken  by  22  firms,  form- 
ing part  of  the  Syndicate,  and  able  to  produce  thousands  of  machine sf 
annually. 

This  table  shows  that  the  number  of  Brabant  ploughs  made  in  France 
in  1913  was  40  000  (64  syndicated  firms)  while  that  of  various  ploughs  was 
200  000  (2  000  small  makers)  ;  the  number  of  cultivators,  harrows,  rakes 
was  150000,  and  that  of  rollers  was  50000  ;  6  000  machine  drills  and  manure 
distributors  (10  firms)  and  12  000  drills  (11  firms)  of  various  types  were  made  ; 
5  firms  made  10  000  mowers,  and  7  made  3  000  harvesters  and  binders  ; 
3  000  threshing  sets  were  made  by  48  firms  ;  the  number  of  agricultural 
motors  made  rose  to  2  800  for  21  firms  and  3  200  for  the  non -syndicated 
firms  ;  25  firms  made  40  000  pumps  ;  27  makers  made  fixed  farm  machiner3-| 
(root-choppers,  mills,  sifters,  etc.)  to  the  number  of  230  000  ;  the  number 
of  presses  and  apple-pounders,  etc.,  rose  to  180000  ;  30000  dairy  appli- 
ances were  made  in  1913  ;  about  100  firms  made  various  types  of  imple-| 
ments,  etc.  | 

The  production  could  be  increased  by  15  to  20  %,  on  taking  into  ac- 
count about  a  thousand  small,  non-syndicated  firms  employing  2  or  3  work- 
men. The  table  also  shows  the  tonnage  produced  (129350  metric  tons)  an( ! 
its  market  value  (132  180  000  fr.). 

II.  —  The  French  Minister  of  Agriculture  has  given  his  approval  1< 
the  list  of  maximum  prices  for  agricultural  implements  and  nmchineiy 
proposed  by  the  presidents  of  the  "  Chambre  syndicale  des  constructeur.^ 
de  machines  agricoles  ",  the  "  Chambre  syndicale, du  commerce  des  macliint  ^ 
agricoles  ",  the  "  Consortium  des  fabricants  de  machines  d'agriculture  ' 
and  the  "  Consortium  des  industriels  de  la  ferrure  ". 

The  maximum  prices  thus  fixed  for  French  and  foreign-macle  machine.'j 
respectively  are  :  —  •  • 

750  and  775  fr.  for  i-horse  mowers  ;  850  and  875  fr.  for  2-horse  mowers 
1150  and  1175  fr.  for  reapers  cutting  49  in.  ;  1175  and  1200  fr.  for  reaper.'i 
cutting  53  in.;i2i5  and  1240  fr.for  reapers  cutting  59  in.;  2275  and  2300 fr 
for  binders  cutting  59  in.  ;  2400  fr.  for  foreign-made  binders  cut-ting  83  in 
(on  account  of  increased  freights,  the  delivery  price  of  foreign-made  binder 
includes  an  increase  of  400  fr.,  that  of  foreign  reapers  200  fr.,  and  that  o 
foreign  mowers  150  fr.)  ;  530  fr.,  545  fr.,  and  565  fr.  for  French  horse-rake 
with  24,  26  and  28  teeth- ,-485  and  510  fr.  for  foreign  horse-rakes  of  light  t\p 
with  26  to  32  tines  ;  975  and  iioo  fr.  for  tedders  96  in.  wide  ;  950  and  97;] 
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fr.  for  tedders  71  to  96  in.  wide  ;  675  and  760  fr.  for  fork  tedders  (6  forks 
with  4  tines).  The  maximum  price  for  sisal  and  manilla  binder  twine  is 
fixed  at  5.65  fr.  the  kg. 

As  regards  all-metal  ploughs  (save  those  specially  made  for  tractors), 
the  maximum  price  has  been  fixed  at  4  fr.  the  kg.  for  those  weighing  up  to 
no  kg.;  at  3.75  fr.  the  kg.  for  those  from  no  to  150  kg. ;  and  at  3.50  fr. 
the  kg.  for  those  weighing  more  than  150  kg.  For  weeders,  scarifiers,  with 
steel  frames  and  rigid  or  spring  tifies,  the  maximum  price  is  2.65  fr.  the  kg.  ; 
for  metal  harrows,  2.50  fr.  the  kg.  ;  for  i-row  hoes,  4  fr.  the  kg.  ;  for  hoes  for 
more  than  one  row,  3  fr.  the  kg.  ;  for  steel-sheet  rollers,  1.40  fr.  the  kg.  and 
for  those  in  cast  iron,  1.30  fr.  the  kg. 

1 147  -  Exports  of  Implements,  Twine,  Tractors  and  Gas  Engines  from  the  U.  S.  A. 

for  the  Period  1915  to  1917.  —  Farm  implement  News,  Vol.  XXXIX,  No.  14,  p.  21  + 
I  Table.  Chicago,  April  4,  1918. 

The  exports  of  implements,  tractors  and  gas  engines  from  the  U.  S.  to 
other  parts  of  the  world  from  1915  to  1917  inclusive  is  shewn  in  the  follow- 
ing Table :  — 


Articles  exported 


Hay  rakes  and  tedders 
Mowers  and  reapers,  . 
Planters  and  seeders  . 
Ploughs  and  cultivators 

Threshers 

Parts,  etc 


Total 


lb. 


Binder  twine  .  .   . 

Jtationary  gas  en 
gines No, 

Stationary     petrol 
engines » 

Traction  and  cater- 
pillars (petrol)    .     > 

Serosene  engines   .     • 


1915 


Quantity 


Value 


igi6 


Quantity 


Value 


1917 


Quantity 


Value 


10824x737 

2415 

20  039 

660 


212  934 
4  367 181 

274  391 
3371  915 

I  563^45  — 

3  793  183 

1.3  583  849 

i 

8  601  520   I   156  189  298 


457  409 
I  549242 
I  303  209 


3446 

33231 

3  9'^9 


301  115 

7  347  406 

340437 

5  202047 

1  933  974 

6  104  755 

21339114 

15  317  309 
406  297 

2  886  275 
6  208  868 


129705369 

6083 

27550 

14  233 
6539 


777  583 

12  740  298 

431358 

7592  145 

2  749  785 
9  222  570 

33  SIS  739 

20  163  041 
840  175 

3  240  196 

16155  184 
2009915 


,lltS 


:i48  -  The  Price  of  Binder  Twine  in  the  U.  S.  A.,  in  1918.  —  Weekly  Neri>s  Letter,  U.  S. 
Dept.  of  Agiiculture,  Vol.  V,  No.  42,  p.  4.    Washington,  May  22,  1918. 
The  prewar  price  for  sisal  averaged  about  7  cents  per  lb.     It  was  7  ^ 
lersfcents  landed  at  pores  of  entry  in  June,  1916.     In  July  of  the  same  year,  it 
vas  increased  to  10  cents  at  which  price  it  remained  till  December,  1916, 
vhen  it  rose  to  16  ^  cents  in  March,  1917.     In  August  1917,  it  reached  19 
eii.ents  at  Gulf  ports  and  19  ^  cents  deli\ered  at  New  York. 

The  cost  of  binder  twine  from  sisal  and  other  sources  has  been  officially 
keiixed  for  1918  at  23  cents  f.  o.  b.  factory  for  500  ft.  twine,  other  grades  being 
)pfn  proportion.  The  wholesale  price  is  slightly  higher  to  allow  the  dealers 
(i75Ji  fair  profit.     An  ample  supply  of  binder  twine  was  assured  for  the  harvest. 

[1146-1148] 
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1 149  -  The  Jean  Baehe  Vineyard  Tractor.  —  ringelmann,  M.,in  the  Bulletin  de  la  Sodeti 

d'  Encouragement  pour  I'  Industrie  Nationale,Year  CX.VII,  Vol.  CXXIX.No.  3,  pp.  565-566 

+  I  Fig.  Paris,  May-June,  1918. 

So  that  the  tractor  can  pass  between  the  lines  of  vines  planted  from  59 
to  79  in.  apart  after  the  end  of  May,  when  the  branches  tend  to  cross,  M. 
BachE  suggests  the  use  of  the  machine  A  (see  Figure),  mounted  on  3  wheels, 
of  which  2,  the  front  wheel  a  and  the  driving  wheel  m,  could  pass  in  the 
middle  of  the  space  y'  y"which  would  be  turned  over  by  the  plough  C,  whilst 
the  third  wheel  ;',  on  the  left  at  the  back,  would  pass  in  the  space  yy'  and 
would  only  serve  to  maintain  the  balance  of  the  machine.  The  third  wheel 
might  be  loose  on  its  axle  so  that  its  tyre  (like  that  of  the  wheel  m)  would 
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Diagram  of  M.  Jean  BaChe's  vineyard  tractor. 


always   run   exactl}^   in   the  centre  of  the  space  yy' between  the  rows  of 
vines. 

The  greater  part  of  the  weight  of  tlie  engine  would  be  carried  by  the 
broad-tyred  wheel  m  ;  the  axle  joining  the  wheels  r  and  m  would  be  el- 
bowed, forming  a  sort  of  bridge  n  at  least  59  in.  high  that  could  pass  over 
the  branches  of  the  row  of  vines  y'  without  harming  them.  Under  these 
conditions  the  machine  would  have  to  turn  to  the  left,  as  is  always  done  with  n 
animols  in  the  vineyards  of  southern  France.  As  the  space  between  the 
rows  should  be  cultivated  over  its  whole  width  in  one  turn,  to  facilitate 
turning  2,  3  or  even  4  can  be  passed  over  on  the  headland,  benig  cultivated  y 
afterwards.  I 

The  first  model  of  the  Dessaules  tractor  (i)  tried  by  the  author  in  fl 


(i).  See  R.,  January,  1918,  No.  81  and  R.,  March.,  igio,  No.  331.  (Ed.) 
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1917  at  Noisy-le- Grand,  France,  is  similar  in  principle,  save,  that,  in  the 
rear, there  is  a  second  balance  wheel  /symmetrical  to  the  wheel  r  relatively 
to  the  driving  wheel  m,  so  as  to  provide  for  the  transverse  stability  of  the 
tractor. 

1 150  -  Rotary    Harrow  Attachment  for  Sulky  and  Multiple   Gang  Ploughs.  — 

POTTER,  P.  B.,in  the  Scientific  American,  No.  22,  p.  502  +  i  Fig-  New  York,  June  i,  1918. 

The  rotary  harrow  described  considts  of  a  single  gang  of  closely  spaced 
spading  discs.  Each  disc  is  made  up  of  a  number  of  sharp,  steel  blades, 
which  are  narrow  and  have  a  curved  and  twisted  shape. 

As  the  discs  roll  along,  the  blades  stab  and  slice  the  furrow  to  pieces, 
and  as  there  is  a  considerable  number  of  blades,  the  surface  is  left  with  a 
fine  even  mulch.  There  is  a  lever  for  regulating  the  depth  and  a  spring  for 
adding  pressure  to  the  blades.  As  the  discs  have  rather  a  revolving  action 
than  a  dragging  one,  there  is  only  an  increase  of  7  to  10  %  in  the  draught 
on  the  plough.  The  attachment  is  made  to  clamp  tightly  to  the  plough 
frame  and  is  readily  adjustable  in  any  direction  ;  it  can  be  purchased  for 
the  single-bottom  sulky  or  the  multiple-bottom  engine  gang. 

As  the  soil  is  freshly  ploughed,  it  is  more  easily  pulverised,  provided  the 
ploughing  has  been  done  under  the  right  conditions. 

1 15 1  -  The  Production  of  Groats  and  Oatmeal.  —The  implement  and  Machinery  Review, 
Vol.  XI<IV,  No.  518,  p.  182  -|-  2  Figs.  I<ondon,  June  i,  1918.  v 

Description  of  an  oat  milling  plant,  with  figures  showing  the  arrange- 
ment of  the  plant  in  a  simple  building,  according  to  the  plans  of  A.  R.  Tat- 
TERSAI,!,  &  Co.,  milling  engineers,  75I),  Mark  lyane,  London. 

Before  milling  the  oats  must  be  thoroughly  dried,  either  in  an  ordinary 
kiln  heated  by  coke,  or  by  special  oat-drying  apparatus  (which  is  preferred 
in  some  cases). 

The  drj  oats  are  elevated  automatically  from  the  kiln  floor  and  depo- 
sited in  a  bin  ready  for  cleaning.  From  this  bin  the  oats  fall  by  gravitation 
into  a  special  separator  and  cleaner,  which  delivers  the  grains  sufficiently 
cleaned  for  treatment  in  the  mills.  From  the  cleaner,  the  oats  are  elevated 
and  drop  into  a  bin  from  which  they  fall  to  the  shelling  mill.  This  mill  is 
fitted  with  stones  of  large  diameter,  fixed  horizontally  to  a  vertical  shaft, 
which  loosen  the  outer  cuticle  or  shell  of  the  grain  ;  the  material  is  removed 
automatically  to  a  reciprocating  sie\e,  which  eliminates  any  flour  or  meal 
made  in  the  shelling  process,  and  the  overtailsof  this  sieve  are  passed  through 
a  blower  or  aspirator  for  removing  the  loose  shells.  The  groats  are  elevated 
to  another  bin,  also  placed  over  the  shelling  bin,  to  repass  the  stones,  when 
a  second  separation  is  made  on  the  sieve  and  blower.  The  shelled  oats  or 
"groats  "  next  fall  into  a  hopper  fixed  over  the  grinding  mill;  cf  the  "  India" 
pattern,  fitted  with  stones  of  a  special  texture  suitable  for  reducing  the 
groats  into  fine  meal  as  may  be  required.  Following  this  the  flour  passes 
into  a  double  vibrating  sifter  in  conjunction  with  another  blower  for  remov- 
ing the  fine  particles  of  husk  which  may  be  still  left  in  the  meal. 

This  is  a  type  of  plant  much  favoured  in  .Ireland,  which  country  is 
now  a  rapidly  increasing  producer  of  oats  and  oatmeal. 
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1 152  -  The  Scott  Process  and  Plant  for  Drying  Potatoes.  —  The  implement  and  Machinery 

Review,  Vol.  XLIV,  No.  518,  pp.  184-186  +  4  Figs.  London,  June  i,  1918. 
In  the  vScOTT  process  the  potatoes  are  delivered  into  a  washer,  which 
consists  of  an  inclined  trough  fitted  with  a  revolving  spiral.     The  spiral  is 
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^Fig.  I.  —  Scott  drying  plant:  Plan. 
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Fig.  z.  —  Scott  drying  plant :  Elevation. 


driven  slowly  and  forces  the  potatoes  along  into  an  elevator  boot.     At  this 
point  is  fitted  a  device  for  separating  the  stones,  adjusted  so  as  to  float  the 
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tubers  but  not  the  stones.     A  stream  of  water  runs  continuously  in  a  con- 
trary direction  to  the  potatoes  and  so  washes  off  all  dirt. 

As  is  shown  in  the  appended  figures,  the  potatoes  are  now  elevated 
into  a  peeling  machine,  which  consists  of  a  rotating  cylinder,  the  interior 
of  which  has  an  abrasive  surface  which  rasps  the  skin  from  the  tubers,  the 
peelings  passing  to  the  bottom  of  the  containing  tank.  The  rotating  cylin- 
der is  slightly  inclined  to  induce  the  potatoes  to  travel  forward.  The  peel-- 
ing  operation  is  also  carried  out  under  water  ;  the  resulting  sludge,  when 
filtered  and  dried  makes  an  excellent  cattle  and  poultry  food 

After  peehng  the  potatoes  are  conveyed  to  a  slicing  machine,  the  buckets 
of  this  second  elevator  being  perforated  to  complete  the  draining  of  the 


Fig.  I. —  Scon  drying  plant:  end  view. 


potatoes.  The  slicing  machine  consists  of  a  rapidly  revolving  disc  fitted 
with  cutting  knives.  The  potatoes  are  fed  up  to  these  knives  by  means  of 
a  suitable  hopper,  and  from  this  point  they  pass  in  fine  slices  into  a  drying 
machine  over  a  spreading  device  which  distributes  them  evenly. 

The  drying  machine  is  in  2  portions.  In  the  upper  part  or  steaming 
chamber,  the  potatoes  are  constantly  in  contact  with  steam,  which  is  led  into 
this  portion  by  suitable  pipes.     The  lower  and  larger  portion  is  the  drier 

[115%] 


AGRICUI.TURAI.   MACHINERY  AND   IMPI.EMENTS'  I23I 

proper.  This  consists  of  a  closed  chamber,  containing  a  number  of  endless 
moving  bands  which  carry  the  charge  through  the  chamber.  The  slices 
are  spread  on  the  top  band  and.  travel  along  to  the  far  end  of  the  machine, 
when  they  drop  on  to  the  next  lower  band,  and  are  carried  to  the  feeding 
end  of  the  chamber.  This  forward  and  backward  process  is  repeated  un- 
til the  lowest  band  carries  them  right  out  of  the  chamber,  dry,  and  deposits 
them  at  some  point  ready  for  grinding. 

The  actual  drying  is  carried  out  by  hot  air.  The  air  is  heated  by  draw- 
ing it  over  steam-heated  pipes  b}'  means  of  large  fans  which  force  it  to  per- 
form a  continuous  circuit  through  the  heater,  into  intimate  contact  with  the 
steamed  potato  slices,  then  back  through  the  heater,  and  so  on. 

An  extraction  fan  constantly  withdraws  a  small  portion  only  of  the 
most  saturated  air,  and  this  is  replaced  by  fresh  a^r  at  a  convenient  spot 
near  the  heating  pipes.  In  this  way  gieat  economy  is  eftected  in  steam  con- 
sumption, as  partly  used  air  is  d^'rected  into  the  drying  chamber  again  and 
again,  so  obviating  the  necessity  for  heating  up  a  complete  supply  at  each 
journey  through  the  drying  chamber  3nd  thus  avoiding  the  loss  of  heat  in 
the  exhaust  air. 

Throughout  the  whole  of  the  operations  the  material  is  never  handled, 
and  labour  is  thus  reduced  to  the  bare  handling  of  the  potatoes  on  reception. 
By  the  provision  of  suitable  silos  in  large  plants  even  tttis  operation  can  be 
made  of  insigificant  importance. 

Where  steam  is  not  available  for  heating,  the  makers  provide  a  direct- 
fired  air  heater  which  can  burn  any  kind  of  fuel. 

Messrs.  ScoTT  &  Son  Ltd.,  72  Oxford  St.,  London,  make  all  the  plant 
necessary'  for  drying  potatoes  preliminary  to  milling,  but  do  not  manufac- 
ture the  milling  plant.  However,  any  machine  suitable  for  line  grinding, 
fitted  with  fine  screens,  would  meet  requirements,  such  as  a  Carter  dis- 
integrator, fitted  with  a  sifting  reel  and  bagging  attachment. 

The  Scott  drier  can  also  be  used  for  other  vegetables  as  well  as  fruits. 
The  machine  costs  more  than  ordinary  driers,  but  it  more  than  repays  its 
extra  cost  m  the  economy  of  labour  and  fuel.  ,, 

1 153  -  Peanut  DeCOrticators.  —  See  No.  1160  of  this  Review. 

1 154- Machines  for  the  Recovery  of  Grape  stones  for  the  Production  of  Oil.— Ventre,  J., 

in  Le  Ptogres  Agricole  et  Viticolc,  Year  XXXV,  Vol.  lyXX,  No.  29,  pp.  54-61  -f-  2  Figs. 
Montpellier,  July  21,  1918. 

For  the  satisfactory  recovery  of  the  stones  from  grape  residue,  the  author 
shows  that  a  sifter  is  necessary  for  large  works  dealing  with  22  000  to  44  000 
lb.  of  residue  a  day,  while  a  cylindrical  sorter  suffices  for  smaller  esta- 
blishments. 

The  sifter  described  by  the  author  consists  of  a  wooden  frame  support- 
ing a  sheet  of  galvanised  iron  wire  gauze  with  an  8  mm.  mes^  sloping  at 
15  to  18%.  The  frame  is  attached  to  the  bed  by  carriage-springs  6  mm.  thick 
and  strengthened  at  their  lower  part  to  avoid  breakage.  The  frame  is  moved 
to  and  fro  by  a  cranked  shaft  at  the  rate  of  about  250  oscillations  per  minute. 
The  sifter  is  about  9  ft,  long  of  which  6  ft,  6  in.  is  used,  the  2  ends  being 
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strengthened  with  iron  so  that  the  residue  will  not  break  the  gauze  in  falling 
on  it  ;  it  is  31  in,  wide.  The  residue  arriving  at  the  upper  part  of  the  frame 
moves  along  as  the  result  of  its  own  weight  and  the  oscillating  motion.  The 
sifting  forces  the  residue  to  turn,  thus  shaking  and  scraping  it  on  the  gauze. 
The  stones  fall  through  with  a  little  pulp  that  can  easily  be  separated  by  clean- 
ing in  the  winnowing -machine.  Some  ^j^  to  i  H.P.  are  required  to  drive 
the  machine,  which  can  treat  from  22  000  to  44  000  lb.  of  residue  per  day, 
separating  from  6600  to  8  800  lb.  of  stones.  The  sifter  deals  equally  well 
with  wet  residues  from  diffusion  vats  or  distillation  apparatus.    ^ 

The  cylindrical  sorter  consists  of  a  cylinder  covered  with  galvanised - 
iron  wire  gauze  with  an  8  mm.  mesh  ;  its  diameter  is  22  in.  and  its  length 
6  ft.  6  in.  To  strengthen  it  and  prevent  the  gauze  from  bulging  the  cy- 
linder is  enclosed  with  5  iron  hoops  (i  at  each  end  and  the  others  every  20 
inches)  fasted  to  the  central  axle  with  iron  ties  and  to  one  another  with 
hoop-iron.  The  cylinder  is  supported  by  2  iron-shod  poles  carrying  a  bear- 
ing in  which  runs  the  central  axle.  The  cylinder  is  inclined  at  about  12.5  % 
to  the  horizontal  to  speed-up  the  work  ;  it  runs-  at  35  to  40  revolutions  a 
minute.  Two  men  are  required,  one  to  turn  the  cylinder,  the  other  to  feed 
in  the  residue.  Some  880  lb.  of  stones  may  be  obtained  in  a  day,  but  as  the 
machine  is  slow  and  the  work  is  not  so  well  done  as  in  the  sifter,  it  should 
only  be  used  with  dried  residue.  The  two  machines  are  not  complicated, 
and  they  are  easy  to  make.  With  them  both  commercial  men  and  vine 
growers  can  rapidly  recover  the  stones  without  waiting  for  fermentation  to 
start  in  the  residue,  coagulating  the  pectic  matter,  which  would  have  the 
double  disadvantage  of  hastening  the  resinification  of  the  fatty  acids  of  j 
the  oil  and  also  of  favouring  the  retention  of  a  large  quantity  of  pips  injj 
the  pulp. 

The  stoned  residues  can  be  at  once  ensilaged  for  feeding  live  stock,  espe- 
cially sheep. 

1 155  -  Review  of  Patents. 

TlLTCAGE  Machines  and  Implements.  —  Canada :  182788  Wheel 
plough  ;  182804  Grubbing  implement. 

France  :  486735  The  use  of  the  Baudry  motor-binder  (i)  as  a  motor 
plough,  etc.  ;  additions  Nos.  20598  and  20599  >  4^7^93  Plough  consisting 
of  2  motor-driven,  identical  and  juxtaposed  screws. 

United  Kingdom :  116366  Harrow  ;  116795  Device  for  automatically 
raising  the  frame  of  a  motorplough  or  cultivator. 

United  States :  1267502-1268893  Ploughs ;  1268060  Stalk  cutter ; 
1268150-1268861  Harrows ;  1268319  Combined  harrow  and  roller ;  1268823 
Plough  cleaning  attachment  ;  1269028  Motor  driven  agricultural  machine  ; 
1269138  Wheelplough ;  1269^66  Wheeled  disc  plough  ;  1269484  Earth 
scraper  ;  1270087  Land  roller  ;  1270180  Agricultural  implement ;  1270299 
Disc  ha.row;  1270317  Rotary  harrow  ;  1270525  Traction  plough  ;  1270627 
Motorplough. 


(i)  See  R.  July,  1918,  No.  309,  patent  No.  486735.  (£d.) 
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Drainage  and  Irrigation.  —  Sweden :  42852  Watering  device  for 
field  or  garden  ;  42955  Ditching  machine. 

Si£>itz6rland :  ySy^i.  Ditching  machine. 

United  States :  1 268148  Ditching  attachment  for  turning  plough  ; 
1270597  Corner  finisher  for  irrigation. 

Manures  and  Manure  Distr^Sutors.  —  Sweden :  42643  Feeding 
device  for  fertiliser  distributor  ;  42675-42887  Manure  spreaders  ;  42922 
I/i quid-manure  spreader. 

United  Kingdom :  116758  Manures  obtained  by  treating  with  yeast 
peat  and  farm  or  agricultural  refuses  and  added  with  phosphoric  and  po- 
tassic  materials. 

United  States  :  1267563  Broadcast  spreader  ;  1269189  Method  of  re- 
covering fertilising  material  from  tannery  waste  liquids ;  1270070  Fertiliser 
distributor  ;  1270071  Feeding  mechanism  for  fertiliser  distributor. 

DriIvLS  and  Seeding  MAOraNES.  —  Sweden :  42781  Device  for  drills  ; 
42853  Potato  planter. 

United  States  :  1267397  Potato  seed  cutting  machine  ;  1267583  Peanut 
planter  ;  1267713  Check  row  transplanter ;  1267762  I/andmarker  for  plant- 
ers ;  1268291  Check  row  planter  attachment  ;  1269451  Maize  planter  ; 
1269591-1270577  Planters  ;  1269877  Hand  seed  planter  ;  1270109  Attach- 
ment for  grain  drills. 

Various  Cui^turai.  Operations.  —  Netherlands:  2545  Temporary, 
portable,  glass-roofed  shelter  for  young  plants. 

Sweden  :  42983  Device  for  horse-hoe ;  42985  Hoe  with  hollow  handle 
provided  with  a  device  for  sowing  forage  seeds  ;  42986  Hand  hoe. 

Switzerland :  78750  Hand-hoe. 

United  Kingdom :  116175  Hand  hoe,  rake,  marker  and  clod  chopper 
combined  ;   116525  Combined  rake  and  hoe. 

United  States  :  1267425-1268117  Shield  attachment  for  maize  planters  ; 
1267518  Cultivator  shovel ;  1268042  Cotton  chopper ;  1268687  Potato  cul- 
tivator ;  1269129  Weeding  machine. 

Control  of  Diseases  and  Pests  of  Plants!.  —  Canada :  183 160  Ani- 
mal trap. 

New  Zealand  :  38637  Weed  eradicator  and  digger. 

Sweden  :  42561.  Apparatus  for  destroying  injurious  insects. 

United  Kingdom  :  115755  Animal  trap  ;  116762  Device  for  raising  and 
supporting  vegetation  whilst  sprayed  underneath  with  a  sprayer. 

United  States :  1267391-1268166-1269596  Animal  traps ;  1268127  Insect 
catcher;  1268660-1269334  Boll  weevil  destroyers;  1268992  Quack  grass  digger. 

Reapers,  Mowers  and  Other  Harvesting  MAdniNES.  —  Canada  : 
182878  Binder  mechanism. 

New  Zealand :  39806  Fruit  picker. 

Sweden :  42528  Divider  for  mower  ;  42723  Fruit  picker  ;  42923  Grain 
saving  attachment  for  harvester. 

Switzerland :  78753  Binding  apparatus. 

United  'Kingdom  :  116191  Rubber  tapping  knife  ;  116300  Motor  dri- 
ven sugar  cane  harvesting  machine  ;  116522  Flax  pulling  machine. 
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United  States  :  1267559  Kafir  corn  header  ;  1267614-1268902-1269550- 
1270202  Peanut  harvesters ;  1267938  Shock  binder ;  1268169-1269516 
Shocking  machines  ;  1268302  Attachment  for  harvester-header  ;  1268345- 
1268384  Maize  huskers ;  1268698  Adjusting  device  for  harvesting  machine ; 
1268882  Attachment  for  sweep  rake ;  1269161  Elevator  support  for  harvest- 
er ;  1269393  Sweep  rake  ;  1269522  Combined  harvester  ;  1269742  Seed 
harvesting  machine  ;  1269781  Binder  attachment ;  1270016  Butt  adjuster 
mechanism  for  grain  binder ;  1270487  Gearing  for  mowing  machine ; 
1270488-1270489-1270490-1270491  Mowers. 

Machines  for  IvI^ting  Root  Crops.  —  Denmark :  23081-23098  Tur- 
nip harvesters. 

Sweden:  42500  Continuous  horizontal  conveyer  for  attachment  to  beet  dig* 
gers;  42704  Beet  topping  machine;  42822  Beet  digging  and  topping  machine. 

United  Kingdom  :  116120  Potato  digger  and  harvester. 

United  States  :  1267692  Potato  separator  ;  1268085-1269789  Beet  har- 
vesters; 1268388-1269371  Beet  toppers;  1270503  Beet  topping  device  for 
beet  harvesting  machine. 

TtoRESHiNG  AND  WiNNOWiNG  MACHINES.  —  Canada :  182968  Thresh- 
ing machine  ;  183056  Vacuum  grain  loader  and  cleaner. 

United  Kingdom :  115951  Apparatus  for  the  separation  and  dressing 
of  seeds  and  grain. 

United  States :  1268857  Conveyer  attachment  for  threshing  machine  ; 
1269033  Feeder  for  threshing  machine ;  1269109  Threshing  machine ; 
1269211  Pea  viner. 

Machines  and  Implements  for  the  Preparation  and  storage  of 
Grain,  Fodder,  etc.  —  Canada :  183240.  Stacker  feed  mechanism. 

New  Zealand  :  38870  Flax  stripping  machine. 

United  Kingdom :  116178  Baling  press  ;  116238  Hay  collecting  and 
cocking  machine  which  may  be  provided  with  threshing  drum  for  separat- 
ing the  seeds  from  the  hay  ;  116333  Scutching  apparatus  ;  116378-116789 
Hay  cocking  machines. 

United  States  :  1268122  Hay  and  bundle  loader  ;  1269358  Grain  trans- 
ferring device  ;  1269435  Automobile  truck  ;  1270123  Hay  loader  ;  1270145 
Baling  press. 

Forestry.  —  Canada :  182804  Grubbing  implement. 

France:  487366  Machine  for  felling  and  cutting  trees. 

Sweden:  42635  Small  brush  bunding  machine. 

United  Kingdom :  116015  Portable  saw  for  felling  and  cutting  trees  ; 
116783  Sawing  machine  for  cutting  felled  timber. 

United  States  :  1270010  Method  of  treating  decayed  spots  and  cavities 
in  wood. 

Traction  and  Steering  of  Agricui^turaIv  Machinery.  —  Canada  : 
182695  Coupling  for  hay  racks. 

France :  486496  C!hapron  agricultural  tractor  (i)  improvement,  addi- 
tion No.  20578  ;  487763  Agricultural  tractor. 

(i)  See  R.  June,  1918,  11°  682,  p.  747,  pacent  486455  (for  '.his  niunber  read  No.  486496). 

(Ed,) 
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New  Zealand  :  39892  Windmill. 

United  Kingdom :  116112  Transmission  gearing  for  motorploughs  and 
motorvehicles ;  116141-116142-116143-116144-116145-116164  Endless  track 
vehicles  ;  116180  Tractor. 

United  States  :  1267503-1267525-1267825-1267986-1268034-1268324- 
1270480-1270531  Tractors  ;  1267768  Traction  engine  ;  1268116  Tractor 
attachment  for  motor  truck  ;  1268417  Automobile  traction  wheel  attach- 
ment ;  1268493-1270252  Tractor  wheels  ;  1268517  Traction  tread  device 
for  tractor  wheels  ;  1269293  Device  for  attaching  ploughs  to  vehicles  ; 
1269609  Steering  device  for  traction  engine  ;  1269755  Tractor  gearing. 

Feeding  and  Housin'g  of  IvIvestock.  —  Canada :  183152  Animal 
holder. 

United  Kingdom  :  115062  Horse  blanket ;  116318  Pig  and  poultry  food 
from  stomachs  of  slaughtered  animals  ;  116357  Processes  for  producing  a 
meal  or  flour  from  brewer's  and  distillers'  grains. 

United  States :  1269346  Cattle  stanchion  ;  1269943  Hog  trough. 

PouiyTRY  Farming.  —  Canada:  182779.  Drinking  fountain. 

United  Kingdom :  116318  Pig  and  poultry  food  from  stomachs  of 
slaughtered  animals;  116560  Door  opening  device  actuated  by  the  weight 
of  a  fowl. 

United  States  :  1267426  Incubator  ;  1268347  Egg  case  package  ;  1269874 
Poultry  drinking  fountain  ;  1270756  Egg  turner. 

Apiculture.  —  Denmark :  23110  Bee  feeder. 

United  States  :  1270507  Bee  hive. 

Industries  Depending  on  PIvAnt  Products.  —  Canada :  182822 
Vegetable  slicing  and  shredding  machine  ;  183142  Flour  sifter  ;  183179 
Sap  spout. 

Switzerland  :  78752  Drying  apparatus. 

United  Kingdom, :  116167  Fruit  cleaning  apparatus  ;  116233  Bottling 
machine  ;  116401  Sugar  cane  mill  ;  116521  Process  of  extracting  sugar 
from  canes ;  116606  Apparatus  for  drying  fruits,  vegetables,  seeds,  fibres,  etc. 

United  States:  1267419  Sugar  refining  apparatus;  1267655  Fruit 
drier ;  1267776-1268398-1270733  Tobacco  stemming  machines ;  1269412 
Fruit  and  vegetable  drier  ;  126984^  Method  of  canning  maize  ;  1269966  Ap- 
paratus for  the  washing  of  raisins  and  the  like. 

Industries  Depending  on  Antmax  Products.  —  Nelw  Zealand: 
39782  Meat,  etc.,  preservation  by  fumigation. 

United  Kingdom  :  115009.  Tanning  process. 

Dairying.  —  Canada:  182683  Churn. 

New  Zealand :  39856  Milking  machine. 

Sweden :  42636.  Separator  device  ;  42640  Discharge  regulator  for  se- 
parator ;  42783  Device  for  preventing  excessive  foaming  in  a  centrifugal 
separator  ;  42854  Churn  easily  convertible  into  a  separator  ;  42924  Device 
for  joining  cups  and  pipes  in  milking  machines. 

Switzerland :  78786  Churn  mechanism. 

United  Kingdom :  115717  Churn  ;  116048  Milkcan. 

United  States :  1267920  Cheese  press  ;  1268766  Churn  ;  1268792  Sani- 
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tary  milk  pail ;  1269015-1270091  Milking  machines ;  1269348  Cream,  skimm- 
ing device  ;  1270429-1270473  Pulsator  for  milking  machines. 

Farm  Buii,dings  and  Equipment.  —  Canada :  182886  Gate  ;  182994 
Wire  stretcher  ;  183184  Ventilator  mechanism. 

United  States :  1267863  Silo  ;  1268948  Fence  gate. 

Various.  —  Canada :  183146-183214  Pumps. 

New  Zealand :  39913  Germination  of  seeds  testing  box. 

RURAI,  ECONOMICS. 

1 156  -  Influence  of  a  City  on  Farming.  —  Arnold,  J.  K.  and  Montgomery,  F., in  U.S.  Dept. 
of  Agric.  Bulletin.  No.  678  (Office  of  Farm  Management),  pp.  1-24.  Washington,  D.  C, 
May  7,  1918. 

This  bulletin  gives  the  results  of  a  study  of  the  agriculture  of  Jefferson 
County,  Kentucky,  a  lov^ality  which  is  influenced  greatly  by  a  moderately 
large  and  growing  city,  L/Ouisville.  In  response  to  a  favourable  and  increas- 
ing market  for  vegetables,  an  increasing  area  of  land  is  being  utilised  for 
market  gardening.  The  raising  of  such  crops  as  potatoes  and  onions  has 
been  profitable,  principally  on  account  of  exceptional  marketing  facilities.  H 
The  raising  of  cereals  while  still  important  has  declined.  The  city  offers 
an  expanding  market  for  dairy  products,  but  by  means  of  railways  and 
tramways  the  city  is  quickly  and  cheaply  reached  by  dairy  farms  located 
a  long  distance  out,  where  cheaper  land  and  other  favourable  conditions 
enable  the  farmer  to  compete  successfully  in  the  dairy  market.  With  the 
growth  of  the  city,  the  extension  of  trolley  lines  and  the  improvement  of 
highways,  an  increasing  number  of  people  occupied  in  the  city  are  living 
in  suburban  towns  and  in  the  near-by  country.  All  these  factors  combined 
created  a  set  of  conditions  which  brought  about  rapid  changes  in  agricultural 
practice. 

Old  types  of  farms,  once  dominant,  are  now  disappearing,  and  new 
types  are  organised  to  profit  by  the  oportunities  offered.  Farms  that 
were  once  profitable  as  large  units,  undef  an  extensive  system  of  agriculture, 
come  to  be  relatively  unprofitable  under  new  conditions  creating  higher 
values  for  real  estate. 

These  conditions  are  analysed  in  this  study  in  order  to  arrive  at  an  un- 
derstanding of  the  underlying  principles  of  farm  organisation  and  practice 
in  the  area  surveyed,  to  point  out  the  more  profitable  types  of  farming 
and  to  show  how  some  of  the  more  successful  farms  are  organised. 

Sources  of  information  and  basis  of  study.  —  In  the  autumn  of  1913 
about  50  farms  were  visited  and  a  detailed  study  was  made  of  the  leading 
crop  enterprises.  In  1915  another  farm-  management  survey  was  made 
of  100  farms  in  this  area,  within  20  miles  from  lyouisville,  representing 
various  types,  in  which  the  organisation  and  the  business  success  of  each 
farm  were  carefully  studied. 

The  City  and  the  County.  —  The  city  of  lyouisville,  on  the  Ohio  River, 
occupies  an  area  of  about  28  square  miles,  and  reached  in  1916  a  popu- 
lation of  267  342. 
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The  city  market  place  ii  operated  by  an  association  of  farmers  and 
business  men. 

The  rural  population  of  Jefferson  County,  including  unincorporated 
towns  was  38  992,  showing  an  increase  of  42.4  %  during  the  preceding  10 
years.  During  the  same  period  the  city  population  had  increased  9.1  %, 
These  figures  indicate  a  rapid  growth  of  suburban  population.  Outside 
of  imincorporated  towns  the  increase  was  over  30  %.  Seven  per  cent  of 
the  population  in  1909  was  foreign  born  and  32  %  of  mixed  parentage. 
There  were  in  1909  3  093  farms  in  the  county,  an  increase  in  ten  years 
of  about  9  %.  During  the  previous  decade  the  number  of  farms  under 
100  acres  in  size  had  increased  17  %,  while  farms  over  100  acres  in  size 
had  decreased  about  14  %.  During  the  same  period  the  area  devoted 
to  the  raising  of  vegetables  had  increased  about  29%  and  the  area  devoted 
to  cereals  decreased  about  22  %.  Within  the  county  during  the  decade 
1899  to  1909  there  was  a  marked  decrease  in  the  production  of  market 
milk,  while  three  adjoining  counties  farther  out  with  railway  communica- 
tions had  a  marked  increase  in  milk  sold.  The  decrease  in  Jefferson  county 
was  43  %,  while  the  increase  in  three  outside  counties  was  about  232  %. 
Jefferson  county  had  a  large  increase  in  the  amount  of  butter  and  cream 
sold,  which  to  some  extent  made  up  for  the  loss  in  market -milk  pro- 
duction. Butter,  however, is  made  in  small  quantities  as  a  by-product  on 
nearly  all  types  of  farms,  so  that  the  increase  in  this  product  can  not 
be  said  to  make  up  the  loss  in  market  milk  production.  The  census  figures 
further  show  a  decrease  in  the  number  of  dairy  cows  in  Jefferson  County 
and  an  increase  in  the  three  oiitside  counties  during  the  same  period. 

Soil  and  climate.  —  The  soil  in  the  northeastern  part  of  the  county 
is  a  clay  loam  similar  in  character  to  the  bluegrass  soils  farther  east.  The 
southeastern  part  of  the  county  has  relatively  the  poorest  quality  of  soil, 
besides  a  portion  which  is  hilly  or  mountainous.  Much  of  the  ^egion, 
however,  might  be  termed  river-bottom  land. 

The  climate  is  typical  of  that  found  in  the  lower  elevations  of  the  south- 
central  States.  The  winters  are  comparatively  wet,  the  highest  average 
rainfall  coming  in  March.  The  dry  season  begins  in  July  and  ends  in 
November.  The  average  growing  season  extends  about  186  days,  200  days 
during  the  year  being  available  for  field  work. 

The  farm  practice.  —  Several  types  of  farming  are  found  in  a  radius 

f  20  miles  from  the  city,  representing  two  general  systems  of  farm  practice, 

he  extensive  and  the  intensive.     The  farms    practising    the    extensive 

ysten)  are  found  toward  the  eastern  part  of  the  county  and  become  more 

early  typical  as  the  bluegrass  region  is  approached.     These  farms  usually 

re  large  or  medium-sized.     The  rougher  and  stony  parts  are  kept  in  per- 

anent  bluegrass  pasture.     Orchard  grass  and  clover  are  grown  in  rotation 

ith  grain  and  potatoes.     lyive-stock  enterprises,  dealing  chiefly  with  beef 

attle,  dairy  cows,  sheep,  swine  and  horses,  are  important.     Irish  potatoes, 

A^hich  often  take  the  place  of  maize  as  an  intertilled  crop  on  these  general 

'arms,  commonly  occupy  25  to  50  acres. 

On  the  smaller  farms  nearer  the  city  the  farm  practice  is  entirely  dif- 
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ferent.  Nearly  all  the  tillable  area  of  these  farms  is  planted  in  field  truck 
crops,  a  very  small  percentage  being  left  for  pasture.  Much  of  the  land  is 
double-cropped. 

Relation  of  distance  from  the  City  to  Type  of  Farmms.  —  Table  I  indi- 
cates the  influence  that  distance  from  the  city  has  on  the  type  of  farming. 
Receipts  from  such  field  crops  as  maize,  wheat,  hay,  hogs,  and  stock  cattle 
are  grouped  in  this  table  under  the  head  "  receipts  per  cent  from  other 
sources  ". 

Table  T.  —  Relation  of  distance  from  city  to  type  of  farm. 


. 

Number 
of   farms 
surveyed 

Size 

of    farm 

acres 

Rent 
of  land 
per  acre 

Receipts  per  cent 

Distance  from  city 

From  tiuck 

and 

potatoes 

From  dairy 

From  other 
sources 

8  miles  or  less.    .    . 

9  to   II  miles  .    .    . 
12  to  14  miles  .    .    . 
15  miles  and  over.   . 

25 
18 

24 

33 

X02 

221 

256 

257 

11.85 

5-59 

5.37 
4.66 

68 
35 

34 

20 

10 
12 
20 
27 

22 

53 
46 

53 

All  farms    .    .    . 

100 

Sll 

6.80 

38 

18 

44 

The  small  intensive  farms  near  the  city  are  the  most  [profitable. 
The  relation  of  size  of  farm  to  operating  expenses  per  acre  and  to  land 
earnings  per  acre,  with  growing  distance  from  the  city,  is  illustrated  in 
Table  II. 

Table  II.  —  Relation  of  size  of  farm  to  operating  expenses  per  acre 

and  to  land  earnings  per  acre. 


Number 

Distance 

Average 
area 

Operating 

Gross 

Land 

Labour 

Profit 

Size  of  farm 

of 

expenses 

receipts 

earnings 

on  in- 

of farms 

from  city 

improved 
land 

per  acre 

per  acrp 

per  acre 

income 

vestment 

Acres 

Miles 

Acres 

$ 

$ 

$ 

% 

% 

Less  than  80 

21 

9 

44 

73 

96 

23 

1000 

7 

80    to    159 

25 

12 

121 

36 

45 

b 

800 

5.6 

160    to    299 

33 

13 

212 

15 

20 

5 

100 

4 

300  and  over 

21 

16 

420 

14 

18 

4 

140 

4 

All  farms 

100 

— 

199 

38 

A% 

10 

— 

The  main  reason  for  low  proiits  on  the  larger 

as  corr 

ipared  v 

^ith  the 

smaller  farms  is  that  many  of  the  larger  farms  are  no1 

doing  ii 

atensive 

enough 

agriculture  to  meet  the  new  conditions  brought 

about 

3y  a  la 

rge  and  I 

growing  city. 
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Distance  from  the  city  a  factor  in  the  value  of  land.  —  As  has  been  pointed 
out  the  building  of  good  roads,  the  extension  of  tram  lines,  and  the  near- 
ness of  the  city  have  made  much  of  the  land  in  this  section  desirable  for  other 
than  agricultural  purposes. "  Such  conditions  make  the  average  market 
value  of  land  higher  than  it  should  be  for  agricultural  use  alone.  This  is 
indicated  in  Table  III. 

TabIvE  III.  —  Influence  of  the  nearness  of  the  city  on   the  value 

of  land  and  rent. 


Distauce  from  I^onisville 

Number 
of  farms 

Rent  of  land 
per  acre 

Value  of  land 
per  acre 

lycss  than  8  miles 

25 
18 
24 
33 

$11.85 

5-59 

5.37 
4.66 

$    312 

no 

9  to   1 1  miles 

12  to  14  miles 

Over  14  miles 

106 
95 

All  farms  .    .    . 

100 

«.80 

158 

The  effect  of  land  value  and  nearness  to  city  on  the  use  of  manure  and 
commercial  fertiliser.  —  To  some  extent  large  quantities  of  stable  manure 
are  used  by  truck  farmers  in  the  vicinity  of  lyouisville.  The  availability 
of  manure  at  a  reasonable  price  is  one  of  the  limiting  factors  in  profitable 
truck  farming  in  the  vicinity  of  the  city  as  shown  in  Table  TV. 

TabIvE  IV.  —  The  effect  of  land  value  and  nearness 
to  city  on  the  use  of  manure  and  commercial  fertiliser. 


Value  of  land 

Number 

of 
records 

Distance 
to  I,ouisville 

Miles 

Size 
of  farm 

Acres 

Rent 
per  acre 

% 

Value  of  farm  manure 

and 

commercial  fertiliser 

per  crop  acre 

per  acre 

Barn 
manure  $ 

Commercial 
fertiliser  $ 

I^ess  than  $  80   .    .    .              23 
$80  to  $  150  ...    .              34 
$  151   to  $  200    .    .    .              22 
Over  $  200 21 

16 

13 
12 

8 

284 

250 

188 

95 

550 
6.60 

8.75 
15.00 

3-75 

4-50 

4.60 

18.00 

0.60 
0.70 
1.90 
1-25 

All  farms  .    .    ■ 

100 

18               SIS 

8.60 

T.35 

0.90 

Comparative  study  of  types  of  farms.  —  The  foregoing  tables  show  that 
there  is  a  tendency  for  the  farms  to  be  smaller  and  more  intensive  near  the 
city,  while  the  farms  15  to  20  miles  out  are  larger  and  raise  general  crops 
—  maize,  wheat,  rye,  bluegrass  —  and  keep  various  kinds  of  live  stock, 
such  as  beef  cattle,  dairy  cows,  sheep  and  hogs.  These  enterprises  are  the 
sources  of  farm  receipts,  usually  pretty  well  balanced  between  crops  and 
live  stock.  Such  farms  may  be  classified  as  the  "general  mixed  type  ". 
If  dairying  becomes  a  dominant  enterprise,  with  40  %  or  more  of  receipts 
from  milk  or  milk  products,  the  farm  may  be  classified  as  a  dairy  farm. 
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If  40  %  or  more  of  the  receipts  come  from  potatoes  alone  the  farm  may  be 
called  a  potato  farm  ;  if  from  potatoes  and  truck  a  potato-truck  farm. 
These  classifications  are  shown  in  Table  V. 

Table  V.  —  Relation  of  type  of  farm  to  size  of  business 

and  labour  income. 


Type  of  farm 


Number 

of 
records 


Acres  Value 

of   improved     of  capital 
land        j     invested 


Total 
operating 
expenses 
per  farm 


I,abour 


General  mixed. 
Dairy  .  .  .  . 
Potato  .  .  .  . 
Potato-truck.   . 


39 

22 
II 

24 


270 

205 

192 

62 


34  700 
27  782 

35  000 
20  000 


3667 
3686 
3715 
3950 


$  126 
441 
333 

I  350 


All  farms 


96 


195 


30  084 


3  738 


SSO 


The  potato-truck  type  of  farming  is  by  far  the  most  profitable  of  the 
4  groups.  This  fact  undoubtedly  accounts  in  large  part  for  the  tendency 
towards  more  intensive  farming.  It  must  not  be  concluded  that  the  potato- 
truck  farms  grow  only  potatoes  and  truck  or  that  potato  farms  grow  only 
potatoes.  Other  enterprises  such  as  maize,  wheat,  dairy  cows,  hogs  and 
sheep,  have  a  place  of  more  or  less  importance  on  most  farms  of  these  types. 
So  also  many  dairy  farms  and  general  mixed  farms  handle  enterprises  cha- 
racteristic of  the  more  intensive  types.  I^ocation  with  reference  to  the  city, 
the  soil  and  the  transportation  facilities  are  the  principal  factors  determin- 
ing the  organisation  of  the  more  profitable  type  of  farms. 

Distribution  of  capital  on  farms  of  different  types.  —  Table  VI  shows 
the  amount  and  distribution  of  capital  on  the  types  of  farms  included  in 
this  study. 

Table   VI.  —  Relation  of  type  of  farm  to  distribution   of  capital 
on  96  farms  in  fefferson  County,  Ky.  {values  are  averages). 


Type  of  farm 

-8 
1 

Total 
capital 

Market 

value 

of 

real 

estate 

1 

a 

M 
0 

am 

>  S 

r 

a; 

HI 

CUD 

n 

u 

•s 

u 

°.n 
0  "S 

ll 

> 

^ 

$ 

$ 

% 

$ 

i 

$ 

$ 

$ 

$ 

General  mixed 

39 

34700 

30589 

4  III 

1977 

722 

785 

I  050 

2  619 

I  626 

Dairy 

22 

27  782 

23247 

4  535 

2911 

697 

448 

661 

2950 

2349 

Potato 

II 

35  000 

31  406 

3594 

1358 

769 

1 100 

923 

3545 

2  002 

Potato-truck 

24 

20  000 

I7511 

2489 

847 

620 

698 

697 

2  062 

946 

All  farms   .    .    . 

96 

30084 

26  198 

3859 

1986 

691 

706 

844 

2  660 

1707 

c* 
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Distribution  of  crop  area.  —  Table  VII  indicates  that  about  50  % 
of  the  crop  area  on  the  average  truck  and  potato  truck  farms  is  used  in 
growing  truck  and  potatoes,  crops  which  represent  intensive  farming.'  The 
remainder  of  the  area  is  used  for  growing  maize,  hay  and  miscellaneous 
crops,  principally  for  feeding  the  work  horses,  dairy  cows  and  hogs. 

Table  VII.  — •  The  distribution  of  crop  area  on  different  types  of  farm. 


Type  of  farm 


_^ i_ 

Potatoes 

Potato-truck  .  .    .    . 

Truck 

Dairy 

General  mixed    .   .   . 


Number 
of  records 


Crop  area 
in  farm 


Per  cent  of  crops  area  in 


CO 


cd 


o 
Pi 


A 
^ 


S 


O 


o 
u 

V 

n 


II 

12 
12 
22 
39 


60 

45 

82 

160 


17.9 

3-4 

24.9 

16.2 

12.9 

15.2 

— 

29.6 

1.2 

12.2 

16.6 

— 

I3-I 

1.3 

12.7 

26.0 

9.1 

5.7 

7-3 

15.7 

27.2 

0.9 

8.6 

17.9 

21.4 

3-5 
24.1 

39-9 
2.4 
2.4 


8.8 
8.2 

135 
28.8 
14.9 


12.4 

9-5 

.2.9 

5-0 

6.7 


The  distribution  of  different  classes  of  animals  on  the  different  types  of 
farms  is  as  follows  : —  On  the  intensive  types  dairy  cows,  poultry,  and  swine 
are  comparatively  more  important,  while  on  the  more  extensive  types,  stock 
cattle,  horses,  and  sheep  are  relatively  more  important.  On  the  more 
intensive  types  of  farms  growing  potatoes  and  truck,  there  is  relatively  a 
large  amount  of  unmarketable  products  which,  without  stock  to  utilise 
them,  would  be  wasted.  Dairy  cows,  swine  and  poultry  utilise  these  as 
well  as  the  permanent  pasture,  and  thus  are  profitable  when  in  proper  pro- 
portion to  other  enterprises. 

The  important  conclusions  drawn  from  this  survey  are  : — 

i)  For  the  area  surveyed  the  small  farm  intensively  cultivated  is 
the  most  efficient  and  profitable. 

2)  The  most  profitable  types  found  are  those  speciahsing    in  po- 
tatoes and  truck. 

■3)  Dairying  combined  with  truck  farming  is  profitable,  but  as  a 
type 'it  is  gradually  being  pushed  farther  away  from  the  city  to  cheaper 
land.  , 

4)  The  general  mixed  type  of  farm,  representing  the  extensive  sy- 
stem and  a  high  degree  of  diversity,  is  the  least  profitable  in  this  area. 

Descriptions  of  several  farms  illustrating  types  found  in  this  section 
are  appended. 

AGRICUI.TURAL  INDUSTRIES. 


1 15 7  -  Research  on  Malting  and  a  New  Process  for  the  Reduction  of  Malting  Loss.  — 

NOWAK,  C.  A.,  in  Pure  Products,  Vol.  XIV,  No.   5,  pp.  219-223.  New  York,  May,  1918. 

The  principal  object  of  the  method  is  to  eliminate  as  much  as  possible 
the  invisible  loss,  the  loss  by  respiration,  caused  by  the  transformation 
I  of  carbohydrates  into  CO^  and  HgO  and  to  check  the  excessive  growth  of 
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Xhe  rootlet  without  retarding  or  preventing  the  full  development  of  the 
aerospire.  The  annual  invisible  losses  in  United  States  breweries  are  esti- 
mated at  over  2  million  dollars. 

A  furth,er  object  is  to  provide  a  malt  high  in  acidity,  specially  adapted 
to  the  production  of  bottling  beers.  Moreover,  this  new  method  gives  a 
malt  which  contains  the  principles  necessary  to  yeast  propagation,  giving 
a  healthy  fermentation  and  constantly  maintaining  the  yeast  in  strong 
condition. 

The  barley  is  sorted  and  cleaned  in  the  usual  manner,  soaked  in  the 
steeping  vats  and  aerated  by  passing  air  through  the  water,  to  which  no 
lime  or  lime  water  is  added,  as  this  would  neutralise  the  pre-existent  acidity 
of  the  griain  which  it  is  the  object  of  the  method  to  preserve  as  much  as 
possible.  When  the  addition  of  lime  is  necessary,  as  in  ho  1^ weather  espe- 
cially to  prevent  mould  or  premature  decomposition  of  the  steep  water, 
chloride  of  lime  should  be  added  so  that  the  steep  water  contains  about  i 
0.634  %  *^f  chlorine  in  solution. 

After  steeping,  the  barley  at  the  flooring  stage  is  sprinkled  with  a  phos- 
phoric acid  solution  containing  not  less  than  o.i  %  or  more  than  0.4  % 
acid,  the  concentration  being  dependent  on  whether  the  malt  is  to  be  used 
for  brewing  or  distilling  purposes.  When  the  malt  has  reached  the  desired 
solution  as  judged  by  the  development  of  the  aerospire,  not  that  of  the 
rootlet,  which  may  be  delayed,  it  is  put  in  the  kiln. 

The  stimulating  effect  of  the  phosphoric*  acid  upon  the  change  within 
the  grain  is  so  marked  that  the  flooring  period  may  be  shortened  by  12  to 
24  hours  without  there  being  any  danger  of  obtaining  a  product  poor  in 
solution.  This  is  a  great  advantage  as  the  output  of  a  malting  plant  may 
be  greatly  increased  thereby. 

The  process  requires  no  changement  in  the-  equipment  and  produces 
a  malt  very  rich  in  soluble  extract  and  acidity.  The  high  diastasic  and  pep- 
tic power  of  malt  prepared  thus  is  not  due  entirely  to  the  action  of  the  res- 
pective enzymes  per  se,  but  also  partly  to  the  hydrolysing  action  of  the 
relatively  strong  acids  on  the  peptones  and  carbohydrates.  The  compa- 
rative results  are  given  of  analyses  of  two  malts  prepared  with  the  same 
barley,  one  by  the  ordinary  method,  the  other  by  the  new  method.  -Malt 
treated  with  phosphoric  acid  gives  about  1%  more  extract  than  untreated 
malt.     The  increase  in  acidity  was  0.018  ^  of  the  total  acid. 

1158  -  The  Capacity  of  Wheat  and  Mill  Products  for  Moisture.  — Stockham,  w.  i..,  in 

Bulletin  No.  120  of   the  North   Dakota  Agricultural  Experiment   Station,    pp.   97-131, 
4-  10  Tables  -\-  11  Diagr.  Agricultural  CoDege,  North  Dakota,  January,  191 7. 

The  author  has  made  a  number  of  experiments  on  the  influence  of  wa 
ter  on  wheat  and  wheat  products  ;  the  results  are  summarised  as  follows  :  — 
i)  The  capacity  or  amount  of  water  required  to  make  a  mixture  of  a 
given  consistency  of  water  and  colloidal  material  is  greatest  when  the  com- 
ponent parts  are  in  a  state  of  equilibrium  with  each  other. 

2)  The  capacity  of  wheat  and  its  products  for  atmospheric  moisture 
and  water  increases  as  the  physical  equilibrium  between  the  component 
particles  is  approached. 
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3)  Wheat  has  a  higher  moisture  Capacity  than  any  of  its  products. 
The  natural  capacity  foi  water  vapour  of  wheat  and  its  products  under  the 
same  conditions  is  as  follows  :—  wheat  12.4  per  cent,  patent  flour  11.31, 
bran  11. 17,  first  clear  flour  11.07,  second  clear  flour  10.86,  and  shorts  10.5 
per  cent  (the  percentages  of  moisture  are  calculated  on  the  dry  weight  of  the 
samples  at  the  beginningof  the  test).  This  is  in  the  reverse  order  of  their 
protein  contents  (the  wheat  excepted). 

4)  Starch  prepared  from  patent  ^our  has  a  higher  capacity  for  at- 
mospheric moisture  than  that  from  clear  flour. 

5)  The  capacity  of  wheat  for  atmospheric  moisture  is  greater  at  z;ero 
than  at  higher  temperatures,  diminishing  with  increase  in  temperature. 
Above  60°  C.  it  is  dependent  upon  chemical  changes  which  in  turn  are  de- 
pendent upon  the  amount  of  moisture  available.  At  the  saturation  point 
between  o.  and  400C.  the  theoretical  limits  are  only  one-third  to  one-half 
reached  because  of  secondary  changes  produced  by  enzymes,  bacteria  and 
moulds^ 

6)  Previously  sprouted  wheat  absorbs  both  water  and  water  vapour 
more  rapidily  than  wheat  in  the  natural  state.  It  reaches  its  maximum 
sooner  but  does  not  reach  as  high  a  maximum'  as  the  normal  wheat. 

Maximum  moisture  content 
Sprouted  Natural 

Saturated  atmosphere. 35.42  %  37-43  % 

Immersed  in  water 68.9  101.8 

7)  Wheat  products  have  a  more  rapid  rate  of  adjustment  to  mo- 
dified moisture  conditions  than  wheat  and  are  more  subject  to  secondary 
changes. 

8)  Germination  does  not  take  place  from  water  absorbed  from  the 
atmosphere  (condensation  excluded). 

9)  The  rate  of  change  of  the  moisture  content  of  wheat  in  the  at- 
mosphere or  in  water  becomes  slower  as  the  maximum  limits  are  approached. 

10)  In  water  (when  growth  does  not  take  place)  the  capacity  of 
wheat  is  greatest  at  zero,  decreasing  with  increase  in  temperature  until  at 
approximately  600C.  hydrolysis  begins.  The  rate  of  absorption  is  many 
times  more  rapid  with  the  higher  temperature.  Before  secondary  changes 
have  advanced  noticeably  a  ten  degree  rise  in  temperature  almost  doubles 
the  rate  of  absorption. 

•  ji)  Secondary  changes  are  nearly  eliminated  at  zero.  The  losses 
are  least  at  that  temperature,  amounting  to  only  5.5  pei  cent  in  27  days. 
At  250  C.  they  amount  to  23.4  per  cent  in  5  days. 

12)  The  absorptive  capacity  of  the  wheat  varies  inversely  as  the 
water  absorbing  power  of  the  flour  produced  from  the  same  wheat,  and  as 
a  rule  inversely  to  the  protein  content. 

13)  The  dururas  aie  similar  to  hard  red  spring  wheat  samples  of  the 
same  protein  content  in  rate  and  quantity  of  water  absorbed. 

14)  Pressure  upon  a  water  wheat  mixture  where  either  may  change 
in  volume  at  the  expense  of  the  other  does  not  appreciably  affect  the  rate 
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or  amount  of  water  absorbed  by  wheat  where  the  secondary  changes  are 
eliminated  or  are  slight. 

15)  Eressnre  upon  the  wheat  itself  diminishes  markedly  its  capacity 
and  rate  of  absorbing  water. 

16)  A  temporary  variation  of  5  per  cent  in  the  absorptive  capacity 
of  a  flour  may  be  produced  by  mechanical  means  alone.  A  much  greater 
decrease,  partly  permanent  in  character,  can  be  made  by  severe  treatment. 

17)  The  absorptive  Capacity  .varies  with  the  protein  content  of  flours 
of  the  same  grade.  This  relation  is  not  so  marked  between  difierent  flour 
ure;  5  grades. 

18)  The  absorptive  capacity. of  flour,  starch,  hydrolised  starch, 
and  bread  is  greatest  at  zero,  decreasing  with  increasing  temperature ;  50 
degrees  makes  a  difference  in  absorption  of  from  16  to  24  per  cent  with 
these  substances. 

19)  Sprouted  wheat  flour , has  on  the  average  a  2  per  cent  lower  ab- 
sorption than  that  from  the  same  wheat  in  the  natural  state. 

.  20)  Both  normal  and  sprouted  wheat  flour  increase  in  absorptive 
capacity  during  storage  ;  in  some  instances  as  much  as  3  or  4  per  cent.  The 
average  increase  of  34  samples  in  8  months  was  1.22  per  cent. 

21)  The  proportion  of  water  in  gluten  is  slightly  higher  under  con- 
ditions which  give  it  the  greatest  freedom  during  its  formation,  i.  e.,  with 
higher  temperatures,  or  with  more  water  at  its  disposal. 

22)  Approximately  180  per  cent  of  water  is  absorbed  by  gluten  and 
once  it  is  formed  it  retains  practically  a  constant  amount  of  water  at  all 
temperatures  below  its  decomposing  point. 

23)  Tho  absorption  of  a  starch  gluten  mixttire  is  less  than  the  sum 
of  the  absorption  of  the  two  taken  separately. 

24)  By  hydrolysis  starch  has  its  capacity  for  water  doubled.  By 
dextrinisation  it  is  markedly  decreased. 

25)  By  baking  or  by  decomposition  gluten  has  its  capacity  for  water 
decreased.  Baked  gluten  does  not  vary  in  water  capacity  with  change  in 
temperature. 

26)  The  maximum  staleness  of  bread  occurs  when  the  ratio  of  water 
present  in  the  bread  to  the  capacitj'  of  the  starch  is  least,  or  the  fresher 
the  bread  the  more  nearly  satisfied  with  water  are'its  starch  particles  and 
with  a  given  moisture  content  this  satisfaction  would  vary  with  the  tempe- 
rature changes  inversely  as  the  absorptive  capacity  of  ?ither  starch,  hydro- 
lysed  starch,  or  bread. 

27)  The  capacity  for  moisture  of  the  inner  portion  of  the  bread  in- 
dicates that  practically  all  of  the  starch  is  hydrolysed  during  the  baking 
process.     That  of  the  crust  is  less,  indicating  some  dextrinisation. 

28)  The  higher  the  starch  content  of  a  flour  tlje  more  water  would 
it  require  in  proportion  to  its  capacity  to  produce  a  loaf  of  a  given  apparent 
freshness. 

1 159  -  The  Production  of  Groats  and  Oatmeal.  See  No.  1151  of  this  Review. 
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Il6o  -  The  Decortication  of  Peanuts.  —  I.Mathon.E.,  Rapport  tendant  ai;  clecorticage  des 
aiacliides  du  Senegal  (Report  ou  the  Decortication  of  Peanuts  from  Sf'negal),  in  the 
Instiiut  Colonial  de  Marseille,  Section  des  Maiieres  Grasses,  Bulletin, 'No.  2,  pp.  3-13.  Mar- 
seilles, 1917.  —  II.  Peanut  Decorticating  Machines,  Ibid.,  BulleiinNo.  4.  Marseilles,. 
1918. 

I.  —  The  annual  peanut  crop  of  French  Senegambia  alone  varies  from 
250  000  to  300  000  metric  tons  with  an  average  volume  of  106  cu.  ft.  per 
metric  ton.  Mo^^  than  2/3  of  this  amount  has  to  be  removed  quickly,  before 
the  first  rains,  as  the  existing  stores  cannot  hold  more  than  100  000  metric 
tons,  though  they  have  becii  considerably  enlarged  the  last  2  or  3  years. 

In  normal  times  the  ordinary  shipping  lines  did  not  suffice  for  this  trade 
and  recourse  was  had  to  Scandinavian  boats  lying  idle  at  home  at  the  pe- 
riod when  extra  tonnage  was  required  for  Senegal.  Now,  this  no  longer 
takes  place  and  the  question  of  shipping  peanuts  from  French  West  Africa 
is  of  prime  importance.  What  is  required  is  that  the  yield  of  the  ship 
placed  at  the  disposal  of  the  importers  should  be  increased  by  decorticat- 
ing the  peanuts. 

One  thousand  lb.  of  peanuts  in  their  shells,  as  they  usually  are  exported, 
include  700  lb,  of  seed,  260  to  270  lb.  of  shells  and  30  to  40  lb.  of  earth, 
straw,  sand,  etc. 

The  specific  weight  is  652  to  706  lb.  per  100  cu.  ft.  of  peanuts  in  their 
shells  and  1266  to  1287  lb.  per  100  cu.  ft.  of  decorticated  peanuts.  Again, 
on  a  ship  500  lb.  of  loose  undecorticated  peanuts  take  the  same  space  as 
800  lb.  of  decorticated  nuts  in  sacks.  Thus  the  carriage  of  100  000  tons  of 
decorticated  nuts  would  give  an  economy  of  56  %  over  100  000  tons  of  un- 
decorticated nuts.  It  is  evident,  therefore,  that  the  tonnage  of  ships  re- 
quired for  transporting  the  decorticated  nuts  from  Senegal  would  be  only 
one  half  that  required  for  transporting  the  same  quantity  of  nuts. 

How  can  this  result  be  arrived  at?  In  countries  that  usually  export 
decorticated  nuts,  the  natives  decorticate  them  (India,  East  Coast  of  Africa). 
In  Senegal  this  is  not  the  case  and  machinery  would  have  to  be  used ;  but 
machinery  breaks  many  nuts,  which  does  not  matter  if  the  nuts  are  used 
at  once,  but  which  is  of  great  importance  if  the  operation  is  carried  out  for 
the  purpose  of  transport.  The  question  of  power  or  hand  (for  home  use) 
machines  is  being  studied  at  the  Colonial  Institute  at  Marseilles. 

Up  to  the  present  the  rise  in  freights  had  damaged  the  producers  bj' 
lowering  the  selling  price.  Now  the  increased  freights  will  be  profitable 
to  them  when  decorticated  peanuts  are  shipped;  for  they  will  allow  of  an  in- 
creased buying  price.  The  author  thinks  there  is  no  fear  of  painting  the 
benefits  of  this  in  too'  bright  colours  to  the  natives  in  order  to  stimulate 
them  in  the  work  of  decortication.  The  expenses  will  be  largely  covered 
by  all  sorts  of  advantages,  such  as  the  profit,  which  will  be  considerable  for 
the  natives,  who  will  be  better  paid  ;  the  Colony,  whose  prosperity  will  be 
increased  by  the  extension  of  its  crops  and  the  greater  prosperity  of  its 
inhabitants  ;  the  railways,  which  will  have  more  traffic  ;  the  commercial 
men  whose  stocks  will  be  better  maintained  by  the  same  number  of  steam- 
ships ;  and  even  the  consumers,  on  account  of  the  decreased  cost  price.  In 
addition,  the  warehouses,  with  the  same  capacity  will  be  able  to  store  more. 
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SO  that  the  exporting  season  can  be  lengthened  ;  the  seeds  sold  will  be  fre6d 
from  the  always  increasing  amounts  of  impurities  ;  the  buying  season,  obli- 
gatorily reduced  to  5  or  10  weeks  can  be  lengthened  slightly;  the  ships  will 
not  be  idle  so  long  in  the  ports  as  a  sacked  cargo  can  be  loaded  more  quickh^ 
than  a  loose  one. 

II.  —  The  Fats  Section  of  the  Colonial  Institute  at  Marseilles  gives  a 
description  of  the  modern  machinery  known  to  it  for  decorticating  peanuts. 

There  are  2  types  of  decorticators :  one  decorticating  between  a  grooved 
cylinder  and  a  grooved  scraper,  the  grooves  varying  in  form  and  direction 
according  to  the  type  of  machine  {those  of  Armand  &  De;ounE,  Marseilles, 
and  some  American  machines) ;  and  one  with  a  threshing  machine  (Gau'dart 
machine),  a  type  employed  in  India. 

Messrs  Armand  &  Di^oune,  of  Marseilles,  make  two  types :  —  one 
gives  a  jaeld  per  hour  of  1041  lb.  of  decorticated  peanuts  ready  for  sale, 
and  55  lb.  of  broken  kernels,  etc.  ;  the  other  is  on  a  bigger  scale, 
and  gives  3300  to  4400  lb.  of  decorticated  peanuts.  The  large  machine 
includes,  as  well  as  the  usual  machinery,  a  fan  that  removes  the  seed-shells, 
straws,  stones,  etc. 

M.  R.  Gaudart,  of  Paris,  makes  peanut  decorticators  with  threshing 
organs  of  which  the  type  B3  gives  the  best  results.  A  machine  has  been 
installed  in  the  buildings  of  the  Madras  Presidency  Agricultural  Depart- 
ment, for  demonstration  to  the  natives.  This  machine  —  type  B3  —  can 
deal  with  from  2200  to  2640  lb.  of  un decorticated  peanuts  per  hour,  work- 
ing continuously  according  to  the  degree  of  dampness  of  the  grain.  Eight 
H.  P,  are  required  to  run  the  machine  at  180  revolutions  a  minute.  The 
seeds  broken  vary  from  5  to  15  %  according  to  the  degree  of  humidit}'. 
This  machine  may  be  installed  in  groups  of  2  or  4.  A  group  of  2  decortica- 
tors with  a  double-fan  winnowing  machine  can  treat  25  metric  tons  of 
undecorticated  peanuts  giving  18  tons  (75  %)  of  decorticated  seeds  ;  2 
H.  P.  and  11  workmen  will  be  necessary.  Two  groups  united  form  a  plant 
that  can  produce  about  77  000  lb.  of  decorticated  peanuts  per  day  ;  50  H.  P. 
and  20  workmen  would  be  required.  In  India  Messrs  Best  &  Co.,  of  Pon- 
dicherry,  make  the  Gaudart  machines. 

Messrs  RosE,  Downs  &  Thompson,  I,td.,  of  Hull,  make  cylinder  decor- 
ticators that  are  made  rather  for  oil -works  where  peanuts  are  pressed.  The 
machines  are  in  4  sizes  :—  No.  200,  with  a  sieve,  treating  i  metric  ton  of 
peanuts  per  hour;  No.  201,  'idem,  treating  y^  that  amount  per  hour; 
No.  202,  idem,  treating  %.  that  amount  per  hour  ;  and  No.  203,  worked  by^ 
hand  or  power,  treating  165  lb.  per  hour.  Messrs  BAERI.EIN  &  Sons,  of  Man 
Chester,  offer  the  same  machines  as  the  preceding  ones.  The  Huntle 
Manufacturing  Co.,  of  Silver  Creek,  N.  Y.,  U.  S.  A.,  makes  the  "Monitor 
Houston  "  of  the  thresher  type  with  a  capacity  of  about  iioo  lb.  per  hour.^ 

The  Appomattox  Iron  Works  &  Suppi^y  Co.,  Petersburg,  Va.,  U, 
S.  A.,  make  several  machines  that  deal  with  from  6600  to  16  500  lb.  in  10 
hours  ;  the  machines  decorticate  the  nuts  and  remove  the  shells  by  a  cur- 
rent of  air.  This  Company  makes  2  "small  cylinder  machines  :  —  "  Appo- 
mattox ",  No.  o,  of  iioo  lb.  capacit}'  in  10  hours,  and  No.  3,  of  3300  to  3850 
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lb.  capacity  per  lo-hour  day.  The  last-mentioned  macbine  sorts  the 
separated  shells  into  3  grades. 

The  CarDELL  MacIiine  Co.,  of  Richmond,  Va,  U.  S.  A.,  makes  cylinder 
decorticators  and  separators  of  various  sizes,  driven  by  hand  (10  to  15  sacks 
per  hour)  or  power  (150  sacks  per  day). 

The  JoIhnson  &  Field  Manufacturing  Co.,  of  Racine,  Wis.,  U.  S.  A., 
makes  power-driven  machines  of  various  sizes  for  separating  and  sorting 
the  peanuts  as  well  as  sacking  them  by  means  of  an  elevator. 

I161  -  Vinegar  from  Waste  Fruits. —  Cruess,  W.  v., in  the  University  of  California  College 
of  Agricultura,  Agricultural  Experiment  Station,  Bulletin  No.  387,  pp.  169-184 -(- 11 
Figs.  Berkeley,  California,  October,  1917. 

Fruit  unsuitable  for  sale  fresh,  for  drying  or  for  canning,  may  often 
be  used  for  the  manufacture  of  vinegar  or  acetic  acid,  from  which  is  obtained 
acetone,  used  in  the  manufacture  of  high  explosives.  One  ton  of  apples, 
grapes,  or  most  deciduous  fruits,  will  yield  from  140  to  175  gallons  of  juice 
suitable  for  the  making  of  vinegar  ;  oranges  3deld  about  100  to  125  gallons. 
Apples  give  about  75  lb.  of  acetic  acid  per  ton,  grapes  about  150  lb.,  and 
oranges  about  50  lb.  In  California,  at  15  cents  per  gallon,  vinegar  from 
one  ton  of  apples  or  grapes  is  worth  approximately  $  23,  and  from  a  ton 
of  oranges  about  $  15.  Estimating  the  value  of  acetone  at'  $  2  per  gallon, 
the  acetone  from  one  ton  of  apples  is  worth  about '  $  7,  that  from  i  ton  of 
grapes  about   $  13,  and  from  one  ton  of  oranges   $  4-5o. 

The  profits  from  the  manufacture  of  vinegar  are  moderate.  There 
is  a  demand  for  acetone,  but  its  manufacture  requires  a  special  installation 
and  should  only  be  undertaken  on  a  large  scale  and  where  a  large  supply 
of  cheap  fruit  is  available. 

The  author  studies  the  principles  of  vinegar  production  rather  than 
equipments  on  a  large  scale,  but  if  the  principles  examined  are  well  under- 
stood they  may  easily  be  applied  to  manufacture  both  on  a  large  or  a  small 
scale.  All  the  common  fruits,  with  the  exception  of  lemons,  and  inferior 
quality  dried  fruits  may  be  used  for  the  manufacture  of  table  vinegar  so 
long  as  they  are  sound  and  clean.  For  making  acetone  the  condition  of  the 
fruit  is  of  no  importance.  Cannery  waste  (peel  and  cores)  give  satisfactory 
vinegar  if  sufficiently  clean,  otherwise  they  maybe  used  for  the  manufacture 
of  acetic  acid  or  acetone. 

The  crushing  and  pressing  of  the  fruit,  fermentation,  clarification, 
bottling  and  diseases  of  vinegar  are  described  successively.  Most  fruits 
can  be  pressed  most  satisfactorily  if  previously  crushed  and  fermented. 
Vinegar  making  depends  on  two  fermentations;  in  the  first  the  sugar  is  turned 
to  alcohol  and  carbonic  acid  by  yeast  ;  in  tiie  second  the  alcohol  is  turned 
into  acetic  acid  by  acetic  bacteria.  To  obtain  good  results  the  two  fer- 
mentations must  be  made  separately.  Pure  yeast  (the  preparation  of  which 
is  described)  and  a  small  amount  of  sulphurous  acid  must  be  used  to  insure 
good  alcoholic  fermentation  and  to  eliminate  lactic  bacteria. 

The  fermented  juice  should  be  kept  for  two  or  three  weeks  to  free  it 
I  from  the  yeast  and  other  solid  particles  and  should  be  decanted  before 
I  acid  fermentation  begins.     To  the  racked  juice  should  be  added    ^  its 
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volume  of  fresh  vinegar  to  start  the  acid  fermentation  and  prevent  diseases. 
The  fermented  acid  juice  may  then  be  made  into  vinegar  by  the  slow  process 
in  barrels  or  by  the  rapid  process  in  generators  (fixed  or  rotating)  which  are 
fully  described  and  illustrated.  The  vinegar  should  then  be  aged  (i  year 
for  the  best  quality).  During  this  process  it  may  clarify  sufficiently  to  be 
bottled  for  sale,  but  usually  filtration  or  the  addition  of  some  clarifying 
substance  is  necessary. 

1162  -  The  Scott  Process  and  Plant  for  Drying  Potatoes,  —  See  No.  1152  of  this 

Review. 

1163  -  Straw  Hats  and  Braids  in  South  America.  —  The  South  American  journal,  Voi. 

I^XXXIV,  Nos.  18,  19,  20,  pp.  281-282,  299,    315-316.    lyondon,  May  4,  ii,   18,  1918. 

Argentina.  —  Straw  hats  are  worn  generally  in  Argentina  from  Oc- 
tober to  May.  According  to  Mr.  Robertson,  the  U,  S.  Consul  General  at 
Buenos  Ayres  the  wholesale  prices  in  1914-15,  according  to  the  shape  and 
quality,  were  30  s  to  78  s  per  dozen  for  "  canotiers  ".  ^  s.  6  d.  to  62  s.  per 
dozen  for  round  crowned  hats  for  men,  11  s.  6  d.  to  24  s.  per  dozen  for  round 
crowned  and  sailor  hats  for  children,  30  s  to  84  s,  per  dozen  for  black  rustic 
straw  hats.  During  these  years  the  retail  price  depended  on  the  stock 
in  the  market,  and  varied  from  4  s.  6  ^.  to  10  s.  6  d.  each.  In  September, 
1917,  the  prices  exceeded  those  of  1914-15  by  £  i  per  dozen. 

Before  the  war  the  proportion  of  imported  hats  was  about  200  %  of 
the  national  production.  Argentina  produces  from  24  000  to  31  000  dozen 
straw  hats  annually.  The  machinery  used  is  of  foreign  origin  ;  the  presses 
come  from  France  and  Italy  and  the  sewing  machines  from  Germany  and 
North  America. 

The  importation  of  straw  braid  rose  from  55  118  lb.  valued  at  £  4  500 
in  1915  to  81  095  lb.  valued  at  £  6  150  in  1916.  Previously  these  imports 
came  from  Germany,  France,  Italy,  Switzerland  and  England,  but  now 
they  come  from  England  and  Switzerland.  No  special  fibre  suitable  to 
the  manufacture  of  straw  hats  is  known  in  Argentina,  but  it  is  probable 
that  no  special  study  has  been  devoted  to  this  subject. 

Brazii,.  —  Straw  hats  are  worn  practically  throughout  the  whole  year 
though  felt  hats  are  also  worn  during  the  winter  months.  Stiff  straw  hats 
are  mostly  worn  in  the  towns  ;  labourers  working  in  the  open  wear  very 
cheap  soft  straw  hats.  Panama  hats  are  in  very  small  demand.  Hats 
for  women  are  usually  made  of  horsehair  or  vegetable  crin,  which  are  be- 
lieved to  come  from  China  or  Japan. 

Practically  all  the  imported  straw  hats  come  from  Italy.  The  imports 
were  estimated  at  £  15  800  in  ^913,  £  5  200  in  1914,  £  2  300  in  1915,  £  950 
in  1916.  In  1915  there  were  269  hat  factories  in  the  State  of  San  Paulo, 
only  6  of  which  are  important.  These  factories  also  make  felt  hats.  In 
1915  I  012  594  hats  valued  at  £  400  000  were  produced,  in  1916  i  200  000. 
The  only  machines  used  in  these  factories  are  sewing  machines,  mostly 
of  German  make. 

The  straw  braid  comes  from  Switzerland  (3/^)  and  Italy  (^.  In  1913 
the  imports  were  53  533  lb.  valued  at  £  12  000  ;  in  1914  they  decreased, 
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rose  slightly  in  1915,  and  in  1916  were  48  847  lb.  valued  at  £  14  000.  Nearly- 
all  the  braids  are  sold  in  lengths  of  60  yds.  Very  little  dyed  braid  is  sold. 
All  these  quantities  are  imported  through  the  port  of  Santos  ;  those  imported 
through  Rio  de  Janeiro  are  not  known.  The  native  production  is  limited 
to  coarse  braids  used  for  making  labourers'  hats.  A  few  native  hats  are 
woven  from  fibre  made  from  plants  growing  in  the  country. 

Uruguay.  —  Straw  hats  are  largely  worn  in  the  towns  by  the  upper 
and  middle  classes,  but  much  less  so  by  the  working  classes.  The  number 
sold  annually  is  estimated  at  8  000  dozen  for  men,  3  000  dozen  for  women, 
and  10  000  dozen  for  children ;  80  %  of  these  hats  is  manufactured  locally, 
the  remainder  are  imported.  In  1915  fine  straw  hats  to  the  value  of  £  i  060 
were  imported  trom  Great  Britain  (460  doz.),  Italy  (128  doz.),  France  (11 
doz.)  ;  cheaper  qualities  come  from  Italy  (i  034  doz.),  Great  Britain  (961 
doz.),  France  (21  doz.),  Argentina  (20  doz.),  Spain  {12  doz.);  their  value  is 
estimated  at  £  2  300.  The  straw-hat  industry  has  made  great  strides  in 
Uruguay  during  the  last  two  years,  largely  owing  to  the  import  duties  im- 
posed in  1915.  The  present  annual  output  is  estimated  at  16  000  to  20  000. 
All  the  straw  Braid  used  by  the.  factories  is  imported,  the  quantity 
being  estimated  at  120  000  to  150  000  pieces  of  50  metres  of  an  approxi- 
mate value  of  £  4  000.  The  braids  come  from  Japan  and  Italy  ;  in  both 
cases  they  are  imported  through  Kngland  or  France,  where  theyare  bleached. 
Bleached  straw  is  most  largely  in  demand  for  men's  hats,  Tagal  straw 
4  to  5  mm.  wide  is  preferred  for  women's  hats.  All  transactions  are  done 
at  6  months'  credit,  and  it  is  clear  that  exporters  demanding  cash  would 
be  at  a  great  disadvantage  against  competitors  giving  credit. 

Peru.  —  There  is  but  a  small  market  for  braid  in  Peru  as  50  %  of  the 
straw  hats  are  made  in  the  country.     It  is  very  difficult  to  obtain  statistics 
on  this  industry.     The  straw  hats  manufactured  annually  are  estimated 
at  80  000  dozen,  25  %  of  which  are  servants'  or  bathing  hats.     In   1915 
75  %  of  the  importations  came  from  Italy,  15  %  from  Great  Britain,  and 
the  rest  from  France,  Chile  and  the  United  States.     No  statistics  are  avail- 
able for  1916.     The  straw-hat  season  along  the  coast  lasts  7  months,  but 
inland  straw  hats  are  worn  throughout  the  year.     The  Indian  population 
wear  servants'  or  bathing  hats,  or  cheap  Panama  hats  made  in  Ecuador 
or  the  north  of  Peru.     There  are  four  straw  hat  factories  in  Peru  ;  the  pres- 
ses used  are  of  Italian  make,  the   sewing  machines  English  or  German. 
VENEZUEIyA.  —  Cheap  hats  are  usually  made  by  hand  and  sold  to  the 
working  classes.     Nearly  all  the  straw  hats  are  made  locally,  the  import 
duties  being  prohibitive.  Statistics  on  the  importation  of  straw  hats  are  not 
[available.     The  centre  of  the  native  production  is  at  Valencia,  where  there 
I  are  three  factories  working  with  a  total  annual  output,  probably  below 
100  000  hats.     The  machinery  used  is  Italian  and  American.     Near  Coro 
I  cheap  hat  making  is  a  home  industry  ;  the  women  plait  palm  straw  and  make 
lof  it  hats  which  sell  at  4  s  a  dozen.     There  are  no  statistics  showing  the 
jamount  of  raw  material  imported.     Nearly  all  imported  braid  is  bleached, 
'preference  being  given  to  that  from  Europe  rather  than  that  from  the  United 
^States. 
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CoivOMBiA.  —  Straw  hats  are  worn  all  the  year  round.  Panama  hats 
are  made  from  native  grasses  in  the  interior,  but  the  better  quaUty  hats 
are  more  expensive  than  the  imported  ones  which  have  increased  in  popu- 
larity of  recent  years.  Two  small  hat  factories  have  been  started  at  Bar- 
ranquilla  and  Carthagena.  The  Barranquilla  factory  has  15  sewing  ma- 
chines worked  by  electric  power  and  four  presses,  and  has  an  output  of 
25  dozen  hats  a  day.  The  prices  vary  according  to  the  quality  from  £  2 
to  £  5  per  dozen.  Retail  prices  are  from  4s  upwards.  All  the  materials 
used  in  these  factories  are  imported  from  the  United  States,  though  the 
braid  originally  comes  from  Italy,  China,  and  particularly  Japan.  The 
annual  imports  amount  to  16  000  pieces  of  60  yds.  Both  soft  and  stiff 
straw  hats  are  made  with  various  kinds  of  braid  and  compare  favourably 
with  the  imported  hats. 

1 164  -  The  Condensed  Milk  Industry  in  Japan.  —  Abstract  from  the  Jiji  Shimpoo,  Aptii  23, 

191 8  ill  the  Department  of  Trade  and  Commerce,  Canada,  Commercial  Intelligence  Branch, 
Weekly  Bulletin,  Vol.  XVIII,  No.  750,  pp.  893-894.  Ottawa,  June  10,  1918. 

The  use  of  condensed  milk  in  Japan  probably  dates  from  1880.  The 
condensed  milk  imported  into  Japan 'iat  one  time  amounted  to  i  200  000  do- 
zen cases  with  a  value  of  4  500  000  yen  (£460  323).  Since  then  a  condensed 
milk  industry  has  developed  in  Japan.  The  produce,  of  inferior  quality 
at  the  beginning,  has  improved  considerably  and  can  now  compete  with 
foreign  condensed  milks  and  is  being  exported  in  large  quantities. 

The  centre  of  this  industry  is  at  Mishima,  in  the  prefecture  of  Shid- 
zuoka.  There  are  2  776  dairy  cows,  i  000  of^ which  supply  approximately 
/jo  kokou  (1600  gallons)  of  milk  daily.  To  prepare  one  case  of  condensed 
milk  (4  dozen  tins  per  case)  33  sho  (52.14  gallons)  of  raw  milk  are  necessary. 
The  factory,  therefore,  is  able  to  produce  about  3  600  cases  a  month. 

The  conditions  in  Japan  are  excellent  for  the  production  of  condensed 
milk,  the  quality  of  which  depends  on  the  climate,  the  drinking  water  and 
the  fodder.  The  local  farmers  undertake  cattle  breeding  as  a  secondary 
occupation,  devoting  much  care  to  it.  * 

A  table  giving  the  production,  importation  and  exportation  of  con- 
densed milk  in  1913,  1914,  1915  and  igi6,  shows  that  local  production  has 
increased  greatly  and  that  the  importation  has  dropped  considerably  though 
the  exportation  has  continued  to  increase.  At  the  present  time  Japanese 
brands  of  condensed  milk  are  quoted  at  I9  to  $9.60  per  case  of  4  dozen 
tins,  whereas  the  imported  brands  sell  at  |  10.87  ^^  ^  ii-25  per  case.  An 
analysis  made  by  the  Hygienic  Laboratory  of  Japan  showed  the  quality 
of  Japanese  condensed  milk  tc  be  .superior  to  that  of  foreign  brands. 

1 165  -  The  Reducing  Ferments  of  IVIilk.  —  Perriraz,  J.,  in  the  Archives  dcs  Sciences  Phy- 
siques et  Naturelles,  Year  CXXIII,  Period  4,  Vol.  46,  pp.  loi-xoz.     Geneva,  1918. 

In  order  to  study  the  reducing  ferments  of  milk  the  author  took  sam-  j|  ^ 
pies  direct  from  the  byre  and  treated  them  immediately  so  as  to  avoid  the 
subsequent  action  of  reducing  ferments.     The  method  employed  was  as   j, 
follows  : —  10  cc.  of  milk  diluted  with  sodium  nitrate  and  acetic  aldehyde ff 
are  left  for  one  hour  in  an  incubator  at  60° ;  the  serum  is  filtered,  lead  sub-' 
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acetate  added,  and  again  filtered.  It  then  contains  reducing  ferments, 
estimated  as  NgOg  with  a  titrated  solution  of  sulphanilic  acid  and  acetic 
naphthylamine. 

Results.  —  i)  There  is  no  connection  between  the  very  minute  quan- 
tity of  reducing  ferments  and  the  natural  components  of  milk  —  water, 
casein,  sugar,   albumin,   etc. 

2)  The  quantity  of  these  reducing  ferments  depends  on  the  follow- 
ing factors  : —  a)  the  animal  species  ;  the  milk  of  mares  and  asses  is  richer 
than  that  of  cows^  goats,  or  sheep  ;  b)  the  system  of  feeding  and  the  food  ; 
mountain  hay  gives  milk  very  rich  in  ferments,  beet  and  cake  very  poor 
milk  ;  c)  the  age  of  the  animal ;  young  animal<j  give  very  poor  milk,  old 
ones  a  much  richer  milk.  At  the  beginning  of  milking  the  milk  is  almost 
devoid  of  reducing  ferments  (0.08  mgm.  per  10  cc.)  whereas  this  content 
increases  very  greatly  towards  the  end. 

3)  Boiling  causes  these  ferments  to  disappear  completely  ;  they  are 
destroyed  by  temperatures  between  75^  and  80°  C.  It  results  that  sterili- 
sation removes  from  milk  a  very  important  element  of  its  digestibility. 

1 1 66  -  The  Churning  of  Sweet  Cream  and  Acid  Cream:  Investigations  in  Sweden  (i). 

—  Hessei,berg,  0.,iii  the  Nordsk  Mejeri-Tidning,  Year  XXXIII,  No.  13,  pp.  267-269. 

Stockholm,  June,  1918. 

The  author  seeks  to  determine  whether  it  is  more,  advantageous  to 
churn  sweet  cream  or  acid  cream.  Of  late  years  the  production  of  butter 
has  assumed  more  and  more  the  character  of  an  industry  the  technique  of 
'  which  demands  the  most  modern  ingredients  and  methods,  such  as  pasteur- 
isation, the  use  of  pure  lactic  ferments,  etc.,  and  all  improvements  in  tech- 
nique have  always  been  concerned  with  the  churning  of  acid  cream.  More- 
over, should  there,  be  any  defect  in  flavour,  the  consiuners,  always  very 
exacting  in  this  respect,  never  fail  to  impeach  the  churning  of  sweet  cream 
should  the  dairy  adopt  this  method. 

To  what  extent  is  the  preference  for  acid  cream  justified  ?  The  two 
principal  factors '  in  the  production  of  butter  are  yield  and  quality.  The 
maximum  average  yield  which  may  be  obtained  from  100  lb.  of  milk  (with 
3.5  %  of  fat)  by  churning  acid  cream  may  be  calculated  by  means  of  the 
following  data : —  cream  12  lb.,  skim  milk  86  lb.,  buttermilk  8  lb. ;  fat  con- 
tent of  skim  milk  0.08  %  ;  fat  content  of  buttermilk  0.50  %,  fat  content 
of  butter  81  %,  moisture  content  of  butter  15  %. 

It  is  seen  that  the  fat  content  of  skim  milk  is  — =   0.069  It)., 

100 

that  of  buttermilk   "'^°  —  0.040  lb.,  or  a  total  of  0.069  -\-  0.040  = 

100 

0.109  lb.  which  must  be  subtracted  from  the    fat  content  of  the  100  lb. 
of  milk  used  (3.5'  —  0.109  =  3.391  lb.).     The  butter  yield  from  these  100  lb. 

of  milk  obtained    by  churning  acid  cream   is,    therefore,    ^'^'^  —  = 

4.186  lb. 

When  sweet  cream  is  churned  the  calculation  is  somewhat  different. 


(i)  See  also  R.  July,  1918,  No.  819.  {Ed.) 
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The  amount  of  cream  (12  lb.)  and  skim  milk  (86  lb.)  remain  the  same,  but 
as  the  butter-milk  is  very  fat  in  this  case  it  hag  to  be  skinmied  again 
and  its  fat  content  is  decreased  (0.3  %).  The  butter  from  acid  cream 
seems  slightly  richer  in  albuminoids  and,  consequently,  the  fat  content  of 
butter  from  sweet  cream  may  be  slightly  higher.  The  moisture  content 
may  be  adjusted  in  both  cases.  The  average  yield  of  100  lb.  of  milk  (with 
3.5  %  of  fat)  obtained  by  churning  sweet  cream  may,  therefore,  be  calcu- 
lated by  the  following  data  : —  cream  12  lb.,  skim  milk  86  lb.,  buttermilk 
7.3  lb.,  buttermilk  obtained  from  the  "buttermilk  crean\"  (karnnyolkefter 
karnnyolksgradden,  second  churning)  0.7  lb  ,  fat  content  of  skim  milk 
0.08  %,  fat  content  of  buttermilk  0.30  %,  fat  content  of  buttermilk  obtained 
from  the  "  buttermilk  cream  "  i.o  %,  fat  content  of  butter  81.3  %,  moisture 
content  of  butter  15.0  %.  .  •  ' 

There  are  0.069  lb.  of  fat  in  the  skim  milk,  0.022  lb.  in  the  buttermilk 
and  0.007  lb.  in  the  buttermilk  from  the  "  buttermilk  cream  ",  or  a  total 
of  0.098  to  be  deducted  from  the  fat  content  of  the  100  lb.  of  milk  used 
(3.5  —  0.098  =  3.402  lb.).     The  yield  in  butter  of  100  lb.  of  milk  obtained 

by  churning  sweet  cream  is,  therefore,  ~ =  4.184  lb. 

.        .  .        .        ?-'3 

The  yield  is,  therefore,  almost  identical  in  both  cases. 

The  method  usually  adopted  in  churning  sweet  cream  is  as  follows  :- 
the  butter-milk  is  skimmed  and  the  cream  obtained  added  to  the  other 
cream  obtained  during  the  day.  This  is  a  great  mistake  from  the  point 
of  view  of  both  yield  andquality.  If,  on  the  other  hand,  the  "  buttermilk 
cream  "  is  churned  a  second  time  one  week  later,  when  it  is  "  ripe  "  the 
yield  is  excellent. 

The  advantages  of  churning  sweet  cream   are  : — 
i)  it  is  unnecessary  to  acidify  the  cream ; 

2)  defects  in  quality  due  to  the  acidification  of  the  cream  are  avoided  ; 

3)  butter  made  from  sweet  cream  keeps  much  better  than  that  made 
from  acid  cream ;  the  author  showed  that,  in  the  first  case,  butter  was  per- 
fectly fit  for  consumption  even  after  two  or  three  months,  whereas,  in  the 
second  case,  it  deteriorated  after  fifteen  days  ;  these  superior  keeping  pro- 
perties are  seen  especially  during  the  summer  and  autumn  months. 

1167  -  The  Preparation  of  Home-made  Rennet.  —  Todd,  a.,  and  Cornish,  e.  c.  v.,  in 

The  Journal  of  the  Board  of  Agriculture,  Vol.  XXIV,  No.  3,  pp.  307-312   -f-  3  Tables. 

lYOudou,  June,  1917. 

The  method  described  is  as  follows  : —  to  i  gallon  of  brine    filtered 
through  paper  or  muslin  and  2  oz.  of  boric  acid  are  added  15  veils  freshly 
split  and  washed,  which  are  left  to  soak  for  one  week  in  a  cool  place,  the^ 
mixture  being  stirred  daily.     When  the  mucous  membranes  are  soft  they  j 
are  scraped  off  and  returned  to  the  original  extract  (first  steep)  which  is- 
kept  till  it  attains  a  suitable  strength.     It  is  then  filtered  through  cotton- 
wool and  the  rennet  bottled  and  kept  in  a  cool,  dark  place.     The  scraped 
veils  are  placed  in  half  the  original  quantity  of  fresh  brine  (second  steep) 
and  the  extract^  though  much  weaker  than  the  first,  is  treated  in  the  same 
manner, 
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The  strength  of  extracts  obtained  by  this  method  compares  favourably 
with  that  of  commercial  rennet  and  they  retain  their  coagulating  proper- 
ties for  several  months,  their  strength  often  increasing  with  keeping.     Over 
I  300  gallons  of  milk  were  made  into  entirely  satisfactory  cheeses  by  the 
use  of  these  extracts. 

1 168  -  The  Preservation  of  Meat:  Researches  on  the  Presence  of  Living  Elements  in 
Normal  MuscularTissue  (Parasitism  and  Microbiosis).  —  galippe,  v.,iii  the  Comptes 

Rendus  del' Academic  des  Sciences,  Vol.  CI/XVII,  No.  4,  pp.  178-180.  Paris,  1918. 

Many  workers  (B^champ,  Nenki  arid  Giacosa,  BiIvI.roth  and  FiEGEi,, 
BuRdon-SandERSON,  Gautier  and  Etard)  have  demonstrated  the  pre-  * 
seuce  of  living  elements  in  muscular  tissue  and  the  autonomous  persistance 
of  intracellular  life.  The  author,  having  carried  out  further  work  on 
the  question,  gives  his  conclusions  which  are  of  interest  from  the  stand- 
point of  food  hygiene. 

Pieces  of  meat  of  even  the  best  appearance  are  colonised  not  only 
on  their  surface  but  internally,  as  much  on  account  of  normal  and  acciden- 
tal parasitism  as  on  account' of  the  activity  of  microbiosis.  The  progress 
of  microbiosis  is  favoured  by  attrition,  whether  experimental  or  accidental, 
of  the  muscle  tissue,  thus  decreasing  its  capacity  fOr  preservation.  Meat 
juice  extracted  under  heavy  pressure  is  rich  in  microrganisms  and  micro- 
enzymes  [microhiosc).  The  colonisation  of  butcher's  meat,  which  can  take 
place  2  to  3  hours  after  slaughtering,  is  so  rapid  that  it  is  impossible  to  ac- 
cept the  common  theory  according  to  which  microbial  colonisation  takes 
place  solely  from  exterior  to  interior  through  the  parasites  deposited  on  the 
m.eat  during  handling.  Other  causes,  as  yet  unknown,  probably  play  a 
part  [e.  g.,  attrition  during  dressing' which  might  favour  the  development 
of  microbiosis  close  to  the  muscular  tissue).  P  irhaps  the  method  of  slaugh- 
tering may  have  an  influence,  fragments  of  muscular  tissue  of  a  healthy 
animal  were  removed  under  strictly  aseptic  conditions  ;  3  davs  after  ino- 
culation, the  cultural  centres  were  found  to  be  colonised  and  others  gave 
positive  results  after  48  hours.  These  muscular  tissues  only  decomposed 
after  22  days,  but  gave  off  no  odours  of  putrefaction.  In  consequence 
handing  meat  under  conditions  of  irreproachable  cleanliness  is  most  desir- 
able and  would  greatly  diminish  the  proportions  of  poisoning  due  to  meat. 
In  his  cultures  the  author  found  mitochondrial  forms  resemblii^  thecondrio- 
contes  described  by  GuilliERMond  in  the  epidermis  of  the  tulip  and  by 
MuLON  in  a  cell  of  the  supra-renal  capsule  of  the  guinea-pig,  as  well  as 
spores  and  mycelial  tubes.  The  author  attempted  to  ascertain  if  chilled 
meat  was  less  contaminated  or  not  than  fresh  meat  ;  a  fine-looking  piece  of 
chilled  meat  of  excellent  taste  was  found  to  be  colonised  just  as  much  as 
that  coming  from  the  slaughter-house,  and  cultures  gave  positive  results 
after  24  hours.  These  results  were  again  due  to  normal  and  accidental 
parasitism  and  microbiosis.  In-  consequence  refrigeration  does  not  des- 
troy those  microorganisms  deposited  on  the  surface  of  the  meat  during 
handling  any  more  than  it  does  those  the  meat  usually  contains  ;  it  can 
slow  down  or  suspend  the  activity  of  the  different  microbical  elements  in 
proportion  to  the  lowering  of  the  temperature,  but  the  activity  recommen- 
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ces  as  soon  as  the  cold  ceases.     I^'rom  the  standpoint  of  the  preservation 
of  food  stuffs  the  action  of  heat  may  be  compared  to  that  of   cold. 

1169  -  Food  Preparations  Made  with  Blood  and  Meat  Mixed  with  Yeast.  —  GAitou- 

cheaU  A.J  in  the  Comptes  Rendus  de  V Academie  des  Sciences,  Vol.  CLXVI,  No.  25, 
pp    1058-1059.  Paris,  1918. 

Under  present  conditions  it  would  be  very  advantageous  to  use  the 
blood  and  intestinal  organs,  generally  wasted  by  the  slaughter-houses,  to 
a  greater  extent  for  human  consumption  than  has  hitherto  been  the  case. 
The  author  proposes  a  new  food  prepared  from  this  waste  as  follows :  — the 
blood  of  pigs,  oxen  and  horses  is  taken  under  special  aseptic  conditions 
from  the  slaughter  house  as  soon  as  possible  after  the  animals  have  been 
bled  and  successively  heated  for  coagulation  of  the  albumens  and  disinfec- 
tion ;  it  is  then  crushed  and  fermented  with  a  pure  culture  of  beer  yeast  (fer- 
mentation under  slightly  acid  conditions  in  the  presence  of  a  small  quantity 
of  starch  sugar  obtained  from  rice,  potato,  pea-shells  etc.,  by  warm  diluted 
hydrochloric  acid).  After  a  few  hours  at  a  maximum  temperature  of  20  to 
250C  the  pasty  mass  ferments  and  a  microscopical  examinations  shows  the 
presence  of  pure  yeast  cultures. 

The  paste  thus  obtained,  strongly  modified  by  the  action  of  the  yeast, 
is  not  so  compact  as  that  of  black-pudding  or  other  similar  products,  and 
has  numerous  small  holes  caused  by  the  gas  formed  during  fermentation. 
The  porous  product  is  thus  more  easily  acted  upon  by  the  digestive  juices. 
Visceral  tissues  when  finely  crushed  previously  may  be  prepared  in  the  same 
manner  as  blood. 

With  respect  to  the  application  of  bread  fermentation  to  blood  and 
meat,  a  subject  already  treated  in  previous  papers  (SchEurer-Kestner, 
C.  R.  Acad,  des  Sc,  1880,  p.  369  and  Chard  in,  ibid., .i8go,  p.  670),  the  author 
points  out  that  the  materials" used  (bread  made  with  mixed  flours,  leaven, 
hashed  meat  and  blood)  were  bacteriologically  impure  and,  as  they  were 
not  heated  before  fermenting  the  leaven  had  combined  with  the  yeasts 
and  bacteria,  a  disadvantage  incurred  also  in  the  oriertal  process  in 
which  mixed  meat  and  bean  pastes  are  used. 

Vox  this  reason  the  technique  used  in  fermenting  albuminoids  should 
be  rigorous  and,  above  all,  pure  cultures  should  be  used.  "  Risen  "  blood 
paste  is  exc^lent  for  making  sausages  and  pastry,  and  gives  products  with 
a  very  good  flavour.  Blood  and  flour  biscuit  is  a  complete  food  of  small 
bulk  and  the  author  believes  that  the  use  of  the  blood  from  slaughter-houses 
may  prove  very  interesting  from  an  economic  point  of  view. 

1170  -  The  Preservation  and  Efficient  Ripening  of  Silage  in  Warm  Countries;  the  Use 
of  Hydrochloric  Acid  or  other  Acid  Mineral  Substances  and  Special  Substances 

—  GtGLiOLi,  J.  (Professor  of  Agricultural  Chcniistrj%  Uiiivtrsit3'  of  Pisa),  paper  read  be- 
fore the  International  Association  for  Tropical  Agriculture,  Third  International  Congress 
oj  Tropical  Agriculture  held  at  the  Imperial  Institute,  June  2310  ■^^o,  igi 4.  Reprinted  from 
the  Transactions  of  the  Congress,  Vol.  II,  29  pp.  -|-  Bibliography  of  30  Publications. 
London,  John  Bale,  Sons  and  Danielsson,  Ltd.,  191 7. 
In  warm,  dry  countries  ensilage  is  more  useful  even  than  in  mild, 
damp  climates,  i)  because  of  the  long   summer   without   green  fodder; 
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2)  because  of  the  lower  value  of  hay  resulting  from  its  more  rapid  drying, 
and  3)  the  waste  material  from  bushes  and  wild  plants  which  dries  badly  and 
needs  a  special  fermentation  process  before  cattle  will  accept  it.  Preserva- 
tion in  silos  is  much  more  difficult  in  hot  than  in  temperate  climates.  So  that 
the  material  in  the  silo  shall  change  little  and  slowly  the  use  of  salt  (dena- 
tured for  cattle)  has  been  advised  but  little  used.  Several  methods  have  also 
been  tested:  —  i)  Steaming  the  ensilage;  2)  heating,  cooking, inoculation 
with  lactic  ferments  ;  3)  addition  of  molasses  or  sugar ;  4)  treatment  with 
special  antiseptics,  such  as  carbon  bisulphide,  etc.,  5)  treatment  with  acids, 
especially  mineral  ones,  or  with  mineral  acid  substances. 

1)  Steaming.  —  Tends  to  keep  the  acidity  of  the  ensilage  low  and 
makes  it  easily  apt  to  spoil  when  the  silo  is  open  ;  it  is  also  expensive  and 
not  always  easy  to  apply. 

2)  InoCU1,ation  with  tactic  ferments,  -t- Tne  bacteria  consume  very 
actively  a  large  part  of  the  organic  rnatter  of  the  silage  so  that,  from  this 
point  of  view  it  is  best  to  eliminate  them  completely.  On  the  other  hand 
they  assist  in  the  production  of  the  total  acidity  of  the  fodder  in  the  silage 
which,  being  more  useful  the  more  fixed  it  is  {as,  e.  g.,  when  it  is  produced 
by  lactic  acid),  has  a  protective  action  against  the  most  harmful  anaerobic 
bacteria  and  especially  against  all  those  which  tend  to  develop  rapidly  be- 
fore the  silo  is  completely  filled  and  when  it  is  opened.  It  is  for  this  reason 
that  a  predominance  of  lactic  ferments  is  encouraged  by  adding  cultures  of_ 
them  to  green  fodder  in  filling  the  silo.  The  pulp  of  sugar  beet  is  well  suited 
to  this  treatment  and  has  been  used  in. France  where  a  product  "  lacto- 
pulpe  "  for  innoculating  beet  pulp  and  other  fodder  for  ensiling  has  been 
put  on  the  market,  in  Austria,  where  pure  cultures  of  acid-producing  bac- 
teria for  this  inoculation  are  sold  under  the  name  of  "  Vindobona-Pulpe  ", 
in  Connecticut,  U.  S.  A.,  and  in  Italy  as  a  result  of  the  work  of  Prof.  Go- 
RiNi  (i).  In  warm  coil^ries,  however,  the  use  and  transport  of  bacterial 
cultures  over  long  distances  are  rather  unsafe,  the  fermentations  of  the 
fodder  are  more  complex  and  heterogenous,  so  that  the  one  which  should 
predominate  is  not  sure  to  do  so,  etc.  For  all  these  reasons  it  seems  more 
rational,  to  assure  the  protective  actioh  of  acids,  to  add  the  acids  to  the  fod- 
der in  the  most  unchangeable  and  efficient  form,  that  of  mineral  acids,  in- 
stead of  waiting  till  the, bacteria,  as  a  result  of  their  complex  actions,  evolve  . 
an  acid  which  ferments  more  easily. 

3)  Addition  of  sugar.  —  The  addition  of  molasses  was  tested  by  Dr. 
Samarani  at  the  cheese-^iaking  Station  of  lyodi,  as  a  complement  to  inocu- 
lation with  lactic  ferments  on  a  basis  that  the  presence  of  sugar  favours  lac- 
tic fermentation  at  the  expense  of  butyric  fermentation.  The  author  notes 
that  :  i)  the  addition  of  molasses,  from  this  point  of  view,  should  be  ne- 
cessary for  leguminous  fodders  poor  in  sugar  but  rich  in  protein  ;  2)  in  warm 
countries  it  is  best  to  use  molasses  in  miich  larger  quantities  to  take  advan- 
tage of  their  antiseptic  properties  and  high  food  value  in  association,  not 


(i)  See  i?.  1915,  Nos.  541,  923,  ii45  ;  R-   19161  Nos-  109,  232;  R.   1918,  Nos.  473, 
918.  (Ed.) 
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with  the  inoculation  of  lactic  ferments,  but  with  hydrochloric  acid,  i.n  quan- 
tities corresponding  to  the  acidity  of  a  good  acid  silage,  for  example,  2  %. 

4)  Antiseptic  treatment.  —  The  use  of  carbon  bisulphide  for  preserv- 
ing silage,  proposed  in  1887  by  Dr.  GRETE(Zurich,  Switzerland)  and  success- 
fully tested  with  clover  the  same  year  (i  cc.  per  litre  of  capacity  of  the 
silo),  was  later  tested  with  good  results  in  Haute-Garonne,  France  (car- 
bon bisulphide  in  Jemain  capsules,  5  lb.  per  metric  ton  of  crimson  clover), 
in  vSweden,  andin  Russia  {red  clover,  cabbages,  carrots).  Carbon  bisulphide 
inhibits  to  a  marked  degree  the  development  of  free  organic  acids  in  the  si- 
lage. It  would  be  well  to  test  it  or  carbon  tetrachloride  in  warm  countries. 
In  fodder  containing  cyanogenetic  substances  (sorghum,  for  example)  the 
vapour  of  carbon  sulphide  or  tetrachloride,  by  giving  rise  to  enzymic 
actions,  might  cause  the  liberation  of  hydrocyanic  acid ;  the  question, 
therefore,  calls  for  further  study. 

Dr.  GrETE  also  experimented  with  sulphur  dioxide  ;  these  tests  should 
be  repeated  in  warm  countries.  This  gas  has  a  triple  action  : —  a)  it  inhi- 
bits oxidation  ;  b)  it  stops  bacterial  actiqn  and  the  development  of  moulds, 
and  probably  lessens  all  enzyme  action;  c)  by  oxidising  it  forms  sulphuric 
acid,  which  would  keep  the  silage  unchanged  till  it  is  taken  to  the  stables. 

5)  Treatment  with  acid  substances.  — ■  The  author  proposed  the 
use  of  acid  substances,  especially  mineral  acids,  many  years  ago  at  the  High 
School  of  Agriculture  at  Portici,  Naples.  In  an  experiment,  he  added  to 
maize  silage,  besides  common  salt,  2  %  of  an  organic  acid  substance  (citric 
acid,  tartaric  acid,  or  cream  of  tartar).  In  another  experiment  he  watered 
the  fodder  as  it  was  being  put  into  the  silo  with  5  %  hydrochloric  acid  or 
commercial  hydrochloric  acid  diluted  with  10  volumes  of  water  (this  method 
could  also  be  used  for  preserving  mulberry  leaves  for  silkworms).  Before 
giving  fodder  preserved  with  hydrochloric  acid  to  stock  it  must  be  moist- 
ened with  a  solution  of  sodium  carbonate,  which  neutralises  the  acidity  and 
seasons  the  fodder  with  sodium  chloride.  The  action  of  hydrochloric  acid 
could  be  combined  with  that  of  sulphur  dioxide  by  means  of  sodium  bisul- 
phate. 

At  Perugia,  Italy,  Prof .  Sani  successfully  used, in  1912,  monocalcium 
phosphate  (300  gm.  per  quintal  of  fodder)  by  spreading  it  over  clover  as  a 
big  iron  silo  was  being  filled. 

In  1885  WEiSKE  showed  that  a  limited  quantity  of  mineral  acids  in 
the  fodder  is  not  injurious  to  stock.  On  the  other  hand,  it  is  easy  to  remove 
excessive  acidity  from  fodder  when  it  is  fed  by  sprinkling  with  sodium  car- 
bonate or  powdered  lime.  This  is  good  for  milk  production  and  small  quan- 
tities of  calcium  chloride  help  the  growth  of  animals. 

The  author  believes  hydrochloric  acid  to  be  preferable  to  sulphuric 
acid  ;  the  first  is  naturally  in  the  gastric  juice  and,  by  neutralisation  gives 
salts  preferable  to  sulphates.  Sodiiun  chloride  also  has  a  specific  action, 
not  yet  well  explained,  which  prevents  the  injurious  action  of  certain 
toxins  which  might  form  in  silage,  at  least  in  that  of  sugar  beet  pulp 
(ARI.01NG,  1883). 
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1171  -  An  Order  of  the  Government  of  the  Colony  of  Trinidad  and  Tobago  Placing 
the  Coconut  Butterfly  (Brasso/i's  sophorae)  Among  the  Plant  Pests  (i).  — 

Bulletin  of  the  Department  of  Agriculture,  Trinidad  and  Tobago,  Vol.  XVII,  No.  i,  pp.  52- 
53.  Port  of  Spain,  1918. 

By  the  order  No.  37  of  1918,  given  out  on  March  28,  1918,  the  coconut 
butterfly  [Brassolis  sophorae)  is  declared  injurious  to  agriculture  in  the  Co- 
lony of  Trinidad  and  Tobago. 
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DISEASES  DUE  TO  FUNGI. 
BACTERIA  AND  OTHER  LOWER  PIvANTS. 

1172  -  Myxomycetes  and  Fungi  of  the  Province  of  Verona,  Italy.  —  Saccardo,  p.  a.,  in 

Madonna  Verona,  Year  191 8,  pp.  1-24  of  the  Reprint.  Verona,  1918. 

List  of  3  Myxomycetes  and  173  fungi  identified  by  the  author  from  ma- 
terial collected  by  Prof.  C.  Massai.ONGO  at  various  peiiods  in  the  province 
of  Verona,  and  to  vi'hich  vv^ere  added  some  forms  from  the  herbarium  of  the 
late   A.   Massai<ongo. 

Five  species  and  one  variety  of  fungus  are  described  as  new  to  science. 

Amongst  the  fungi  quoted,  many  were  observed  on  cultivated  or  useful 
plants. 

1173  -  Fungi  from  Singapore,  Malacca  and  Campania  (Italy). — saccardo,  p.  a.,  in  the 

Bollettino  delVOrto  botanico  della  R.  Universita  di  Napoli,  Vol.  I V,  pp.  .39-73.  Naples,  1918 
I.  —  In  1917,  Prof.  C.  F.  Baker  collected  a  large  number  of  fungi  m 
the  Botanical  Garden  of  »Singapore  and  sent  them  to  the  author  for  identi-    . 
fication.     The  author  found  the  material  contained  90  species  and  varieties  ; 
of  this  number,  2  genera,  57  species  and  8  varieties  are  given  as  new  to 
science. 

The  following  are  worth}'  of  special  mention  :  • — 

i)  Aecidmm  Cassiae  Bresad.,  on  leaves  of  Cassia  Tora  ; 

2)  Meliola  Mangiferae  Earle,  on  living  leaves  of  Mangifera  indica  ; 

3)  M.  athiops  Sacc.  n.  sp.,  on  living  leaves  of  Cassia  Fistula  ; 

/\)  M.  mangosfana  Sacc.  n.  sp.,  on  leaves  of  Garcinia  Mangostana  ; 
5)   Xylaria  (Xyloglossa)  tuberiformis  Berk.,  on  Hevea  brasiliensis, 
a  doubtful  species  as  the  specimens  examined  were  sterile  ; 


GENERAL 


(I)  See  R.  March,  1916,  No.  378.  (Fd.) 
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6)  Xyl.  (Xylogl.)  ohovata  Berk.,  at  the  base  of  trunks  of  H.  hrasi- 
liensis  ; 

7)  Xyl.  {Xylogl.)  scopiformis  Mont.  var.  heveana  Sacc.  n .  var.,  on  trunks 
of  H.  hrasiliensis. 

II.  —  A  list  is  given  of  21:  species  and  varieties  new  to  science  collected 
in  the  province  of  Avellino  (Italy),  save  2  from  the  province  of  Caserta  (Nola) 
and  Salerno  (Scafati). 

Nearly  all  the  forms  from  the  province  of  A\'ellino  and  from  Nola 
were  found  on  dead  wood  or  branches  of  hazel  (Corylus  Avellana). 

The  author  gives  the  name  of  Chidosporium  densumn.  §p.  to  the  fungus 
found  at  Scafati  on  dead  or  d5ang  stems  of  Ricinus  communis  and  possibly 
injurious  to   the  host-plant  from  the  start. 

1 1 74  -  Maize  Resistant  to  Usti'Iag-o  Zeae  in  the  U.  S.  A.  —  See  No.  logg  of  this 

Review. 

1 175  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —  See  No.  1155  of  this 

Review. 

1 176  -  Odontia  Sacchari  n.  sp.  and  O.  saccharicola  n.  sp.,  Basidiomyeetes 
Living  on  Sugar  Cane,  in  Porto-Rico,  Antilles.  —  burx,  e.  a., in  the  Annals  of  the 

_  Missouri  Botanical  Garden,  Vol.  IV,  No.  3,  pp.  233-236  -f-  2  Figs.  St.  I^ouis,  1917. 

Description  of  the  following  two  new  species  of  Hydnaceae  collected  in 
Porto  Rico  by  Mr.  J.  A.  Stevenson  : — 

i)  Odontia  Sacchari  Burt  n.  sp.,  on  the  dead  basal  part  of  leaf  sheaths 
of  the  sugar  cane  and  on  remains  of  the  same  plant,  at  Rio  Piedras  ;  other 
specimens  had  been  collected  previously  at  Santiago  de  las  Vegas  (Cuba). 

2)  0.  saccharicola  Burt  n.  sp.,  on  living  stems  of  Saccharum  offici- 
narum  and  also  of  Paspalum,  at  Rio  Piedras  and  Canovanas. 

1177  -  Phyllosti'cta  Rabiei,  a  Deuteromycete  the  Specific  Agent  of  "Rabbia" 
or  AnthiacnOSiS  of  the  Chick  Pea  in  Italy.  —  Trotter,  .a.,  in  the  Rivista  di  Patologia 
ves,etale,Ytax  IX,  No.  17,  pp.  105-114.  Pavia,  1918. 

Towards  the  end  of  the  spring  of  1918  a  small  crop  of  Cicer  arietinum 
'Li.,  grown  for  demonstration  purposes  at  the  farm  of  the  Royal  School  of 
Viticulture  and  wine-making  at  Avellino,  was  suddenly  attacked,  a  little 
before  flowering,  by  a  disease  which,  in.a  few  days,  killed  a  large  number 
of  plants  and  weakened  or  partly  withered  others.  The  disease  was  especi- 
ally marked  on  the  stems,  where  the  spots,  which  were  more  or  less  elon- 
gated and  peripherical,  were  accompanied  by  a  necrosis  which  developed 
in  depth  with  great  rapidit}',  even  causing  the  tissues  to  lose  their  turgi- 
dity  and  the  stem  its  stiffness,  so  that  many  plants  broke  easily  at  the  point 
of  infection.  The  petiole  and  rachis  were  also  affected  and  the  correspond- 
ing leaves  turned  yellow  rapidly  and  withered. 

A  microscopic  examination  showed  the  disease  to  be  of  a  fungoid  na- 
ture, and  it  was  identified  as  "rabbia  "  or  anthracncsis  of  the  chick  pea, 
recently  described  by  many  authors.  It  seem  identical  with  the  "rabbia  del 
cece  ",  reported  for  the  first  time  under  this  name  by  F.  Re  (1807).  The 
disease  was  attributed  by  Co'ivtes  (1891)  to  the  parasitical  action  of  Ascochyiu 
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Pisi  lyib.,  and  this  theory  was  accepted  by  many  later  plant  pathologists. 
The  author's  recent  investigations  made  on  living  material  and  dried,  ma- 
terial frojn  different  sources,  show  it,  however,  to  be  caused  by  a  species 
of  the  related  genus  Phyllosticta. 

B|  In  giving  a  specific  name  to  the  Phyllosticta  of  the  chick  pea  it  is  im- 
possible to  call  it  Phyll.cicerina  Prill,  and  Delacr.  (1893)  as  another  micro- 
m5''cete  is  already  known  by  that  name.  It  was  this  fungus  which,  as  a 
result  of  an  imperfect  microscopical  examination  of  the  pycnidian  tissues, 
Passe'Rini  (1867)  wrongly  considered  to  be  a  nectroideae  and  described  un- 
der the  name  of  Zythia  Rabiei  whereas  there  is  no  doubt  that  it  is  the  Phyl- 
losticta studied  by  the  author.  It,  therefore,  appears  necessary  to  re-esta- 
blish Passerini's  species  but  to  place  it  in  the  genus  Phyllosticta,  using 
Phyll.  cicerina  Prill,  and  Delacr.,  the  descriptionof  which  was  accompanied- 
by  no  critical  or  synonymous  comment,  as  a  synonym.  In  this  case,  with 
our  present  knowledge  of  "rabbia  "  of  the  chick  pea,  and  from  a  ])oint  of 
view  of  practical  systematisation,  the  fungus  causing  this  disease  can  only 
be  classd  as  a  Phyllosticta,  which  should  be  known  under  the  specific  name 
oi  Phyll.  Rabiei  (Pass.)  Trotter. 

\^rBEDS  AND  PARASITIC  FLOWERING  PLANTS. 

1178  -  The  Control  of  Imperata  arundinacea  (Gramineae)  by  means  of  Leu- 
caena  glauca  (Leguminosae)  in  the  Philippines.  —  See  No.  1123  of  this  Review. 

1 179  -  The  Control  of  Weeds  in  Ricefields.  —  See  No.  1106  of  this  Review. 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 

1 1 80  -  Notes  on  Some  Aphides  Collected  in  South  Eastern  Russia.  — haviland  m.  d., 

in  The  Entomologist's  Monthly  Magazine,  Vol.  1,1V  (3rd  Series,  Vol.  IV),  No.  652  (45), 
pp.  200-202.    I,ondon,  September,  1918. 

During  the  summer  of  1917  the  author  collected  several  aphides  on  the 
steppes  of  south-eastern  Russia.  At  the  end  of  June  and  the  beginning 
of  July  the  collection  was  continued  on  the  shore  of  the  Black  Se.i,  near 
Odessa  ;  the  author  passed  the  rest  of  the  bummer  at  Reni,  on  the  steppe 
near  Galatz. 

The  species  mentioned  are  : — 

1)  Macrosiphum  soncht  Linn.  ;  apterous  specimens  were  taken  on 
Cichorium,  in  August,  at  Bolgrad,  Bessarabia,  and  on  Centaurea  in  October 
at  Odessa. 

2)  Myzus  cerasi  Fab.  ;  not  uncommon  on  wild  cherry  at  Reni  in 
July. 

3)  Rhopalosiphum  ribis  Linn.  ;  at  the  end  of  June  in  a  garden  at 
Odessa  shoots  of  a  currant  bush  were  found  twisted  by  this  spec-es  ;  one 
or  two  days  lat'er  apterous  specimens  of  Rhop.  Idctucae    Kalt  were  seen. 

4)  Aphis  cardui  Linn.  (  A.  myosotidis  Koch),  on  thistle  at  Odessa 
on  June  30. 
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5)  A.  laburni  Kalt ;  this  species  was  very  abundant  at  Odessa  at 
the  end  of  June  and  twisted  and  stunted  young  shoots  of  acacia,  smearing 
them  with  honeydew  :  the  winged  form  was  just  emerging  at  this  time. 
The  following  week  numerous  newly-established  colonies  were  found  on 
Melilotus  officinalis  and  alfalfa.  Another  aphis  infesting  a  species  of 
Samhucus  in  shrubberies  and  found  also  on  Chenopodium  near  the  sea, 
was  found  when  examined  comparatively,  to  be  identical  with  A.  laburni. 
This  insect  was  preyed  on  by  the  larva  of  a  coccinellid  and  by  garden  war- 
blers {Sylvia  hortensis).  On  a  warm  afternoon  in  October  the  author 
observed  the  invasion  of  a  grove  of  acacias  by  the  sea  by  a  swarm  of 
A.  laburni,  which  was  possibly  a  return  migration  of    the  sexual   forms. 

6)  A.  myosotidis  Koch  (=  A.  cardui  Linn.)  ;  apterous  specimens 
were  taken  on  thistle  at  Odessa  on  June  -29  ;  they  were  severely  parasitised 
by  a  small  braconid. 

7)  Aphis  sp.  ?  ;  a  few  apterous  specimens  and  one  winged  form  were 
found  clustered  round  the  corolla  of  Nigella  on  the  seashore  near  Odessa. 

'  8)  Aphis  sp.  ?  ;  apterous  speciinens  infesting  the  common  Euphor- 
bia of  the  Bessarabian  Steppe. 

9)  Cryptosiphum  artemisiae  Buckton ;  apterous  specimens  were 
found  under  the  leaves  of  Artemisia  in  July. 

10)  Dryobius  croaticus  Koch  ;  on  shoots  from  the  stump  of   an  oak 
tree,  in  July  ;  it  was  accompanied  by  numerous  ants. 

11)  Schizoneura  ulmi  I/inn.  ;   common  on  elms  in    Odessa  in  June. 

12)  Tetraneura  ulmi  De  Geer  ;  the  galls  characteristic  of  this  species 
were  found  on  elms  in  Odessa  in  July,  but  all  were  then  empty, 

1 181  -  Acclimatisation   Experiments  in  Italy  with  the  African  Hymenopteron 
Optus  conco/or,  a  Parasite  of  the  "Olive  Fly"  (i).  —  Silvestri  p.,  in  the 

Bollettino  dclla  SucieSd  nazionale  degli  olivicoltori,  Year  XII,  No.  x-2,  pp.  1-3  of  Reprint. 
Rome,  1918. 

From  the  end  of  October,  1917,  to  the  first  ten  days  of  March,  1918, 
were  distributed  in  various  olive  orchards  of  Apulia  (iFasano,  in  the  province 
of  Bari),  of  ly'atium  (Hadrian's  Villa,  near  Tivoli)  of  Campania  (Cannic- 
chio,  Pollica,  Castelnovo  Vallo,  Vallo  della  lyucania,  and  Ceraso,  in  the 
province  of  Salerno),  and  of  Calabria  (Sambiase  and  Nicastro,  in  the  province 
of  Catanzaro),  3  260  specimens  of  Opius  concolor  Szepl.,  an  endophagous 
braconid  parasite  of  the  "olive  fly"  {Dacus  oleae  Gm.)  found  in  Sep- 
tember and  October  1917,  in  Tripoli. 

The  majority  of  the  insects  were  distributed  at  Hadrian 's  Villa  (i  250) 
and  at  Ceraso  (i  000),  localities  particularly  suited  to  acclimatisa.tion  ex- 
periments. The  author  feels  certain  that  it  will  be  possible  to  acclimatise 
this  Opius,  at  least  in  southern  Italy  and  the  islands,  and  hopes  that  it 
will  destro}'"  D.  Oleae  sufficiently  to  reduce  the  damage  done  by  the  dipteron 
in  the  olive  orchards.     This,  however,  cannot  occur  till  the  hymenopteron 


(i)  See  R.  Feb.,  1911,  No.  657 ;  R.  Feb.,  1914,  No.  190  ;  /T.  Jan.  1917,  No.  115,  R.  Feb.,    mj., 
1917,  No.  210.  {Ed.) 
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is  really  acclimatised  and  if  it  finds  in  its  new  surroundings  no  enemy  to 
hinder  its  multiplication. 

1182  -  Pachymerus  quadrioiacu/atus  aWeevil  Injurious  to  the  Black-Eye  Pea 

{^Vigna  Catjang)  in  Trinidad.  —  Urich,  F,  W.,in  the  Bulletin  of  the  Department 
of  As,Hculture,   Trinidad  and  Tobago,  Vol.  XVII,  Pt.   i,  pp.   14-162  +  Plates.  Port-of- 

Spain,  1918.  ♦" 

Apart  from  slight  damage  caused  by  damp  the  chief  injury  to  stored 
black-eye  peas  (Vigna  ca^/^wg)  is  though  attacks  of  the  black-eye  pea  Weevil 
(Pachymerus  quadrimaculatusj.  In  Trinidad  this  insect  infests  generally 
black-eye  peas  and  cow  peas  inported  from  the  United  States  and  Venezuela. 
Recently  harvested  peas  appear  most  subject  to  attack. 

This  weevil  is  well  known  to  the  inhabitants  of  the  island  who  are  so 
accustomed  to  it  that  most  of  them  afl&im  the  peas  cannot  be  kept  free  from 
it  as  it  is  generated  by  the  peas  themselves.  No  effort  is,  therefore,  made  to 
control  it,  and  as  soon  as  the  harvest  is  gathered  it  is  sold  and  re-sold  as 
quickly  as  possible^  as  the  peas  will  not  keep  for  more  than  three  months. 

The  damage  is  done  by  the  larva,  which  eats  the  seed,  and  continuous 
generations  feed  on  it  till  it  is  unfit  even  for  the  insects  themselves  to  live 
on.  •  A  small  chalcid,  always  associated  with  the  weevil,  preys  on  the  larva. 
This  natural  enemy  is  well  known  to  the  inhabitants  of  Trinidad,  who  think 
it  the  young  stage  of  the  weevil.  It  controls  Pachyni.  quadrimaculatus  to 
some  extent. 

The  black-eye  weevil  in  peas  can  by  destroyed  by  fumigations  with  car- 
bon bisulphide  (5  lb.  to  every  1000  cubic  feet  for  24  hours),  and  if  the  peas 
are  kept  in  a  clean,weevil  proof  room  or  receptacle  they  will  be  free  from  at- 
tack. As  soon  as  possible  after  the  harvest  the  peas  should  be  dried  and 
kept  out  of  reach  of  the  parasite.  They  should  be  examined  before  storing, 
and,  if  any  eggs  of  the  parasite  are  found,  they  should  be  fumigated  and 
then  aerated. 

Peas  for  planting,  should  be  specially  treated,  and  if  fu^jiigation  is  ab- 
solutely necessary,  it  should  not  last  more  than  12  hours. 

Sprinkling  the  peas  with  kerosene  oil  and  rubbing  this  oil  in,  as  Well 
as  salting,  cannot  prevent  attack  by  the  weevil. 

A  description  of  4;he  adult  insect  and  shoit  summary  of  its  life  history 
are  given 

1183  -  Phthorimaea  operculella,  a  Microlepidopteron  Injurious  to  Potatoes, 

New  for  Indiana,  U.|S.  (i).  —Troop,  J.,in  the  Thirtieth  Annual  R^ort  of  the  Purdue 
University  Agricultural  Experiment  Station,  Lafayette,  Indiana,  for  the  Year  Ending 
June   30,   1917,  p.  40.  1918. 

During  June,  1917,  several  loads  of  potatoes  reached  the  Indianopolis 
.arket  from  Australia.     These  potatoes  were  badly  infested  with  the  po- 
ato    tuber    moth    [Phthorimaea    operculella) ,    whi<-h    has    caused  serious 
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(i)  See  R.,  Feb.,  191 2,  No.  437;^?.,  jfcpril,  i9i2,No.  749  ;/?.,  July,  191 2, No.  11 17;  R.,  ]unef 
b    11913,  No.  751;  2?.,  Nov.,  1914,  No.  loSi.  [Ed.) 
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damage  in  California  but  has  never  previous.y  been  reported  from  Indiana. 
Growers  were  immediateiy  notified  as  many  of  these  potatoes  had  been 
planted  before  the  infestation  was  discovered.  • 

ti84  -  Oxycarenus   hyalinipennis,    a  Hemipteron  Injurious  to  Cotton,  in 

Italian  Samaliland  (i).  —  del  Guercio,  G.,iu  L'Agricoltura  ColoniaU,  Y^-dX  XII,  First 
Half-Year,   No.    3,  pp.  147-166  -j-  23  Figs.     Floreirce,    1918. 

Description  of  the  life  history  of  Oxycarenus  hyalinipennis  Costa,  based 
on  material  from  Italian  Somaliland. 

From  the  examination  of  the  numerous  cotton  bolls  received,  it  is 
quite  certain  that  a  great  quantity  of  the  eggs  of  the  hemipteron  are  inside 
the  bolls  themselves,  more  or  less  close  to  the  seeds  on  the  surface  of  which 
they  have  been  occasionally  seen.  The  eggs  are  also  laid  on  the  bracts 
surrounding  the  bolls  as  well  as  at  their  base. 

As  the  young  0.  hyalinipennis  leaves  the  eggs  laid  in  the  bolls,  the}'' 
pierce  the  seeds  to  obtain  food,  as  do  all  the  following  stages  of  the  insects. 
Those  larvae  that  hatch  outside  the  bolls  attack  the  basal  walls  and  thus 
obtain  nourishment. 

As  regards  enemies  of  this  hemipteron,  in  the  absence  of  other  insects, 
the.author  has  found  in  the  viscera  of  nymphal  and  adult  Oxycaremis  Spo- 
rozoa  which  he  places  provisorily  with  the  Kimeridae  and  considers  as  new 
to  science  under  the  names  of  Pissidocystia  oxycarenidis  n.  gen.  and  n.  sp., 
and  Valvicystia  rhopaloides  n.  gen  and  n.  sp.  At  the  sam  time  the  author 
observed  coloured  parasitic  corpuscles  in  these  Sporozoa  which  he  suspects 
are  Amaebosporidia. 

1 185  -  Nysius  erfcae,   th3  False  Chinch  Bug,    Injurious  to  Sugar  Beets  and 
Cruciferous  Garden  Crops  in'  the  United  States.  —  millttin,  f.  b.,  in  the  journal  of 

Agricultural  Research,  Vol.  XIII,  No.  11,  pp. '571-578  +  i  Fig.  +  2  Plates.    Washington, 
June,    19 18. 

This  paper  gives  a  morpho-biological  description  of  Nysius  ericae 
Schilling  (=^.  angustatus  Uhler),  commonly  known  as  the  false  chinch 
bug.  This  insect  has  long  been  recognised  as  a  serious  pest,  especially  in 
the  semi-arid  districts  of  the  United  States.  It  damages  seriously  sugar 
beets  and  cultivated  cruciferae,  settling  upon  them  suddenly  in  enormous 
quantities  and  sucking  so  much  sap  that  the  plants  wilt  in  one  or  two  days. 

Th^  observations  were  made  at  Garden  City,  Kansas,  frofti  1913  to 
1916  and,  during  the  last  year,  also  at  Wichita. 

1186  -  Aleurohanihus  ivog-Iumf,  a  Himiplsron  Injurious  to]Various  Cultivated 

Plants,  in  Cuba  (2). — Cardin-,  p.,  in  the  Revista  de  Agricultura,  Comercio y  Trabajo 
Year  I,  Vol.  I,  No.  3,  pp.   128-130   -f-  2  Figs.     Havana,   1918. 

Aleurocanthus  woglumi  ("■  mosca  prieta  ")  threatens  to  become  one 
of  the  greatest  pests  of  Cuban  agrictdture.  Oranges,  lemons  and  other 
species  of  Citrus  are  attacked  most  commonl3^  bei<ng  the  first  upon  which 


(i)  See  R.,  March  1913,  No.  203  ;  i?.,  May,  ifi6,  No.  590  (Ed.) 

(2)  See  also  i?.,Nov.  t9i6,No.  124T  ;  i?.,  Dec.  i9i6,No.  1347  ;  R-  Aug.  igiS.No.  933-  (£''•) 
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the  hemipteron  appears.  From  the  great  quantity  of  A.  woglumi  on  the 
oranges  of  a  given  locality  the  intensity  of  the  attack  in  that  locality  can 
be  judged.  The  insect  also  attacks  coffee,  Psidium  Guajava,  Mangifera 
indica  and  an  increasing  number  of  other  useful  plants. 

The  author,  using  A.  woglumi  as  an  example,  calls  special  attention 
to  the  necessity  for  limiting  the  trade  in  plants  and  conrrolling  it  in  such 
a  way  that  suitable  officials  can  find  out  where  newly  imported  plants  are 
placed. 

The  history  of  the  "  mosca  prieta  "  is  a  very  typical  case  showing  the. 
results  of  free  importation  of  and  trade  in  plants.  The  insect  in  question, 
apparently  a  native  of  India,  was  introduced  from  that  country  with  bran- 
ches of  M.  indica  into  Jamaica,  with  the  object  of  propagating  choice  va- 
rieties of  that  fruit  tree  by  grafting.  About  10  years  age ,  illseems  to  have 
appeared  in  the  district  of  Guantanamo,  introduced  from  Jamaica,  on 
account  of  the  great  trade  with  that  island  and  the  region  of  Guantanamo 
and  Santiago  de  Cuba. 

While  attempts  were  being  made  to  control  the  insert  in  the  region  of 
Guantanamo,  it  appeared  in  November,i9i6,  in  Vedado,  probably  brought 
on  cuttings  of  the  varieties  of  eastern  Mangifera  so  much  sought  for  in  that 
country.  Later  it  was  reported  from  Hoyo  Coloracjo,  where  it  had  been 
introdfced  with  plants  from  Vedado.  Already  the  pest  has  begun  to  spread 
in  the  neighbourhood  of  Havana,  extending  to  Calabazar  and  Rancho  Bo- 
yeros  which  is  the  south-eastern  zone  and  where  Citrus  plants  are  most 
cultivated. 

Owing  to  various  causes  the  development  of  the  hemipteron  is  limited  : 
—  dry  weather  and  wind  are  the  most  efficacious,  while  heavy  rains,  ants 
in  Guantanamo,  a  small  spider  and,  according  to  recent  observations,  even 
Chilocorus  cacti,  are  beneficial.  In  Jamaica  the  insect  is  attacked  by  a 
fungus  —  Aschersonia  —  and  experiments  are  now  in  progress  at  the  Agri- 
cultural Station  of  Santiago  de  las  Vegas  to  utilise  this  control. 

As  artificial  means  of  control  soap  emulsions  and  solutions  are  used  ; 
the  best  is  that  made  of  whale  oil  and  potash  soap,  as  it  is  so  easily  pre- 
pared. 

INJURIOUS  VERTEBRATES. 

1187  -Bacterium  murisepticuw,  the  Specific  Agent  of  an  Infectious  Disease 
of  Field  Mice  {Pttytnys  savif),  in  Apulia,  Italy  (i).  —  mori,  n.,  in  Atti  del  r.  i%ti^ 

tuto  d' Incoraggiamento  di  Napoli,  Ser.  VJ,  Vol.  I^XIX,  pp.  7-16.    Naples,  1918. 

In  the  beginning  of  August,  1916,  the  author  observed  a  serious  and 
hitherto  undescribed  natural  infection  of  field  mice  (Piiymys  savii)  from 
Ascoli  Satriano,Foggia,  where  these  rodents  had  greatly  decreased  in  num- 
ber. 

A  microscopical  examination  showed  the  presence  in  the  blood  of  in- 


(i)  See  /?.  April,  1Q17,  No.  396.  (Ed.) 
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fected  mice  of  a  bacterium,  which  the  author  isolated  and  considers  to  be 
the  specific  agent  of  the  infectious  disease  observed.  This  bacterium  has 
been  identified  as  Bacterium  murisepticum  (Fliigge)  Mig.,  and  the  author  de- 
scribes its  microscopical,  cultural,  biochemical  and  pathogenetic  character- 
istics which  have  so  far  been  studied. 

In  view  of  tlft  value  which  this  bacterium  may  have  in  the  control  of 
field  mice,  the  author  made  experiments  with  it  in  fields  infested  with  mice 
at  Foggia,  Torremaggiore  and  Pietra  Montecorvino.  Six  or  eight  days  af- 
ter spreading  on  the  soil  small  pieced  of  bread  containing  cultures  of  the  bac- 
teria or  after  spraying  the  plants  round  the  mouse  holes  with  broth  of  the 
cultures,  a  more  rational  and  economical  method,  there  was  a  mark?d  de- 
crease in  mice  in  the  places  treated,  followed  by  their  complete  disappear- 
ance.    Someciiles  the  infection  spiead  to  untreated  districts.  •  J 


mi 
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AGRICULTURAL  INTELLIGENCE 


GENERAL  INFORMATION.    .      / 
1 188  -Encouragement  in  the  Growing  of  the  Castor-Oil  Plant  in  Indo-China.  — 

Feuille  d' Informations  du  Ministire  d' Agriculture,  Year  XXIII,  No.  35,  p.  8,  Paris, 
August  27,  1918. 

Id  orderto  encourage  the  cultivation  ofthe  castor-oil  plantin  Indo- 
China,  the  Governor  General  of  the  Colony  issued  a  decree  dated  February 
16,1918,  regulating  the  issue  of  advances  to  castor-oil  plant  growers  for 
the    duration    of    hostilities. 

By  this  decree  the  advances  may  be  issued  in  the  form  of  seed  or  loans. 
The  borrov»rer  must  undertake  to  sell  to  the  Suppl\'  Service  the  whole  castor - 
oil  crop  grown  on  his  land  for  the  cultivation  of  which  the  advance  was 
made.  The  Administiation  ascertains  that  the  sums  advanced  are  devoted 
exclusively  to  the  cultivation  of  the  castor-oil  plant  and  verifies  the  condi- 
tion of  the  crops.  vSuper vision  may  continue  until  the  grower  has  discharged 
his  whole  debt.  A  maximum  is  f  xed  for  the  advances  made  for  acreage 
already  in  condition  to  be  ciiltivated,  and  another  higher  one  for  land  which 

has  to  be  prepared. 

• 

I1189  -  Measures  Taken  by  the  Administration  in  Indo-China  to  Promote  the  De- 
velopment of  Sericulture.  —  See  No.  1264  of  this  Review. 

II 90  -  Native  Agriculture  in  Cochin-China.  —  qubsnel,  p.,  in  Congrh  d' Agriculture  coio- 

niale,  Gouvernement  general  de  I'Indochine,  Saigon  Series,  Bulletin  No.  i,  46  pp.  -\- 1  Plate. 
Saigon,  191 8. 

The  Author  (Civil  Service  Administrator  and  Inspector  of  Political 
land  Administrative  Affairs)  draws  attention  to  the  fact  that  Cochin-China 
is  a  purely  agricultural  country  with,  it  may  be  said,  one  crop  —  rice.    Of 
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the  20  provinces  of  the  colony,  only  5,  situated  in  the  East  (Basia,  Bienhoa, 
Thudaumot,  Tayniuls  andGiadinh),  are  provinces  in  which  rice  can  only 
be  grown  in  the  valleys  ;  the  rest  of  the  land,  more  or  less  high,  is  covered 
with  forests  or  bare  plains  on  which  stock  find  a  scanty  pasture.  In  these 
provinces,  in  either  grey  or  red  soil,  are  found  the  rubber  plantations  and 
it  should  be  possible  to  grow  other  crops  there  as  well. 

In  the  15  other  provinces  situated  in  the  Delta  of  the  Mekong,  Vaico 
or  the  Saigon  River,  rice  is  practically  the  sole  crop.  The  natives  only  grow 
other  products  as  secondary  crops,  on  land  sufficiently  high  to  be  free  from 
floods,  on  the  banks  of  the  canals  and  the  "  giongs  ",  large  banks  of  sand 
formed  by  the  sea.  Coconut  and  betelnut  are  cultivated  along  the  water- 
ways, where  the  houses  generally  are,  but  only  on  a  small  scale. 

Of  a  maximum  of  3500000  inhabitants  there  are  240000  Cambodians, 
153  000  Chinese,  31  000  Mois  (savages),  6  800  Malays,  and  71  000  Minh- 
huongs  (half-breeds  of  native  and  Chinese  parentage).  There  are  some 
hundred  foreigners  —  Indians,  Japanese,  Burmese,  Arabs,  Bengalese.  Of 
the  153  000  Chinese  living  in  Cochin-China,  22  000  are  at  Saigon  and  75  000 
at  Cholon-ville.  There  are  35  000  Aimamites  at  Saigon  and  38  000  at  Cho- 
lon-ville.  If  the  Minh-huongs  are  reckoned  in  with  the  Annamites  there 
are  2975000  Annamites  and  431000  other  Asiatics.  This  only  makes 
3  ^  million,  but  it  must  be  remembered  that  many  natives,  like  the  Chi- 
nese, live  without  being  registered  anywhere  so  as  to  avoid  paying  taxes 
and,  for  this  and  similar  reasons,  the  statistics  supplied  by  the  villages  are 
always  below  the  actual  ones. 

The  author  studies  briefly  these  different  classes  of  the  population  and 
shows  that,  without  considering  the  Chinese,  who  are  foreigners,  the  Ann?- 
mite  adapts  himself  best  to  our  civilisation  and  our  cultivation,  that  the 
Moi,  although  a  savage,  would  also  adapt  himself  well  were  it  possible  to 
get  into  closer  touch  with  him,  and  that  it  is  the  Cambodian  whom  it  is 
most  difficult  to  touch,  chiefly  because  of  his  purely  buddhist  education. 
The  author  then  studies  the  development  of  the  question  under  two  main 
headings  :  —  i)  agriculture  properly  speaking  ;  2)  labour. 

I.   AGRICUI.TURE  PROPBRI.Y  SPEAKING. 

Present  state  of  agriculture  in  Indo-China.  — The  principal  crop  of  Cochin- 
China  is  rice  of  which  numerous  varieties  are  cultivated  according  to  the 
soil,  its  composition,  position,  and  the  quantity  and  the  nature  of  the  wa- 
ters it  receives  during  the  rainy  season.  The  area  under  rice  increases 
each  year  because  there  is  still  much  available  uncultivated  land  in 
certain  parts  of  the  colony.  As  a  rule  this  land  is  unfit  for  cultivation  and 
valueless  as  a  result  of  the  stagnation  of  the  water  which  often  causes  an 
excess  of  alum.  Where,  however,  the  Administration  builds  a  canal, 
this  land  gradually  becomes  of  value,  the  excess  of  injurious  alum  being 
carried  into  the  canals  by  the  surface  waters  (rain,  floods).  In  a  general 
way  it  may  be  said  that  the  clay  soil  of  Cochin-China  contains  alum  to  a 


DEVEI.OPMENT  OF  ACrRlCUI.TURE  I267 

more  or  less  marked  extent ;  it  occurs  everywhere,  in  the  low  South-West 
regions  and  in  the  high  forest  districts  of  the  eastern  provinces. 

With  the  exception  of  the' eastern  provinces,  it  may  be  said  that  all 
Cochin-China  is  one  vast  rice  field,  already  planted  or  about  to  be  so.  Rain 
falls  pretty  regularly  each  year  from  May  or  June  to  October  or  Novem- 
ber. It  is  usually  early  in  the  East  and  becomes  later  as  the  Gulf  of  Siam 
is  approached,  so  that  the  harvest  is  earlier  in  the  Bast  and  allows  a  large 
part  of  the  population  to  go  for  the  harvest  to  the  western  provinces,  where 
labour  is  generally  insufiicient  on  the  large  estates. 

In  September  or  October,  at  the  time  of  transplanting,  the  floods  come 
in  addition  to  the  rain.  The  muddy  waters  of  the  Mekong  spread  more 
or  less  rapidly  over  that  part  of  Cochin-China  which  borders  on  Cambodia, 
In  the  rest  of  the  country,  which  is  lower,  the  tides  penetrate  inland,  bring- 
ing with  them  fertile  mud. 

The  harvest  is  generally  sure  in  ^Cochin-China ;  it  is  sometimes  more, 
sometimes  less  fine,  even  average,  but  there  is  no  danger  of  famine.  As 
rice  forms  the  basis  of  the  diet  of  the  natives,  Cochin-China  largely  supplies 
the  food  requirements  of  its  population.  In  certain  provinces  (Chaudoc, 
lyongxuyen)  maize-growing  has  been  started  and  tends  to  develop  because 
the  grain  ripens  and  may  be  cut  in  three  months,  just  as  the  first  rains  are 
beginning.  It  may,  therefore,  be  grown  in  many  rice  fields  near  water- 
courses, so  that  it  may  be  easily  watered,  and  the  same  land  may  yield 
two  crops  of  about  equal  value. 

In  1915-16  Cochin-China  produced  2  188  000  metric  tons  of  paddy, 
in  1916-17,  2  350  000  tons.  About  i  loo  coo  tons  are  kept  back  for.local 
consumption  and  seed,  the  remainder  is  exported.  Each  year  the  harvest 
improves  as  a  result  of  improved  cultivation. 

Agricultural  products  exported  at  the  present  time.  —  A  table  is  given 
of  the  exports  in  1914,  1915,  1916  and  1917.  These  products  are  : — 
rice  (export  about  922  259  metric  tons  in  1914  and  449  565  metric  tons  in 
1917),  paddy  (approx.  41  482  metric  tons  in  1914  and  3  986  tons  in  1917), 
cargo  (approx.  25  181  metric  tons  in  1914  and  49803  tons  in  1917),  rice 
bran  (approx.  ^46  608  metric  tons  in  1914  and  72  605  in  1917),  meals  (ap- 
prox, 159  944  metric  tons  in  1914  and  59  872  in  1917),  maize  (approx.  30  938 
metric  tons  in  1914  and  7  485  in  1917),  kidney  beans  (13  860  lb.  in  1914 
and  37  770  lb.  in  1917),  other  dry  leguminous  seeds  pepper,  cattle  (650  metric 
tons  in  1914  and  100  in  1917),  poultry,  copra,  peanuts,  sesame  and  other 
oil-yielding  seeds,  fresh  coconut,  coconut  oil,  rubber  (401  060  lb.  in  1914 
and  8^  122  lb.  in  1917),  wood  charcoal,  kapok,  various  cakes,  silks, 
silk  wastes,  ox  hides,  pig  bristles,  feathers,  eggs  (679  327  lb.  in  1917), 
honey,  feathers  for  fans,  lard,  castor  oil. 

Labour  devoted  to  cultivation.  —  The  different  methods  of  farming, 
varying  in  each  province,  the  different  systems  adopted  by  large  land- 
owners to  keep  the  workmen  on  their  estates,  to  pay  them,  to  advance 
them  money  and  grain,  are  all  reviewed.  The  expenses  are  fairly  heavy  as 
compared  with  the  yield,  but  nevertheless  the  growing  of  rice  by  the  present 
day  methods  yields  a  good  profit.     Many  of  the  natives  live  well  and  give 
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an  impression  of  ease  and  comfort  very  different  from  the  poverty  found 
among  the  natives  of  Tonkin  and  Annam. 

Yields  per  acre.  ■ — ■  RiCE.  —  The  yield  varies  from  80  to  100  gia  for  the 
average  ricefields,  or,  14.6  cwt.  to  18.3  cwt  (i  gia  =  50.6  lb.)  In  certain 
soils  it  is  as  much  as  120  or  150  gia  (22  to  27.5  cwt.)  and  in  poor  soil,  es- 
pecially in  the  eastern  provinces,  may  be  as  low  as  20,  30,  or  50  gia  (3.7, 
5.5  or  9.2  cwt.). 

Maize.  —  Yields  a  profit  in  the  province  of  Chaudoc  about  equal  to 
that  of  rice. 

Tobacco.  — -This  crop  is  being  developed.  It  is  grown  mainly  in  certain 
parts  of  the  east.  The  tobacco  has  "a  peculiar  flavour  and,  for  that  reason, 
is  only  used  by  the  natives  and  is  consumed  entirely  in  the  country.  The 
province  of  Giadinh  yields  the  two  best  qualities  of  tobacco  :■ —  i)  Govap 
tobacco,  the  most  appreciated  by  the  natives,  2)  Hocmon  tobacco.  One 
acre,  yields  approximately  1943  cakes  of  govap  tobacco  weighing  300  gm. 
each,  or  9.6  cwt.  ;  the  sale  price  is  ^  35  (i)  per  100  cakes  or  $  680  with 
a  profit  per  acre  of  $  85.  One  acre  yields  about  1217  cakes  of  Hocmon 
tobacco,  weighing  about  8.3  cwt.  and  selling  at  $  29  per  100  cakes,  or 
$  400,  the  profit  per  acre  being  |  72. 

Sugar  cane.  —  Sugar  cane  is  grown  over  about  11  000  acres  in  the 
eastern  provinces.  The  species  most  widely  grown  for  sugar  production 
in  this  district  are  yellow  cane,  called  "  mia-vang  ",  planted  in  low,  rich 
soils,  red  cane,  called  "  mia-ly  ",  grown  in  rich,  moist  soils,  and  small 
cane,  called  "  mia-lau  ",  grown  in  high,  dry  soils;  "  mia-vang  "  yields  17.5 
tons  per  acre  and  sells  at  $  265  ;  "  mia-ly  "  yields  11. 5  tons  per  acre  and 
sells  at  I  226;  "  mia-lau  "  yields  9.5  tons  per  acre  and  sells  at  $  iii ;  the 
cultivation  of  this  last  variety  is  decreasing. 

Peanuts.  —  30  to  32  gia  per  acre.  Green  peanuts  weigh  26  to  33  lb. 
per  gia  and  dried  ones  22  to  24  lb.  The  sale  price  is  approximately  $  0.60 
to  $  0.65  =  0.65  X,  30  =   S  19.50  (for  30  gia)  per  acre. 

Sweet  potatoes.  —  20  gia  of  48  to  50  lb.  on  an  average;  $  0.80  approx- 
mately,  or   $  16. 

Manioc.  —  Approximately  6.7  tons  per  acre.  Sale  price  $  1.90  per 
picul  of  1321b.  or    $  217  per  acre -(a  net  profit  of   $  121). 

Possible  improvements.  — •  The  ploughs  seem  suitable  to  the  nature  of 
the  land.  Cochin-China  rice  is  at  least  equal  in  food  value  to  the  best  va- 
rieties of  Japan,  Java  or  Burma,  but  is  less  fine.  It  is,  therefore,  neces- 
sary : — 

i)  That  the  natives  harvest  so  as  to  avoid  any  moistening  of  the 
sheaves  because  the  rice  often  ripens  before  the  soil  of  the  field  is  quite  dry. 
The  sheaves  are  laid  on  the  ground  in  small  heaps  so  that  the  upper  ones 
do  not  come  in  contact  with  the  water,  but  the  lower  ones  become  wet 
and  the  grain  spoils. 

2)  That  the  crop,  which  is  usually  threshed  in  the  field,  be  brought 
in  so  as  not  to  be  wetted  by  late  rains. 


(i)  I  ludo-Chinese  silver  piastre  ($)  =  2s.  3^.  at  par.  {Ed. 
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3)  That  the  natives  be  provided  with  sorters  so  that  they  may  set 
the  finest  grain  apart  a)  for  sowing,  b)  for  selling,  keeping  the  remainder 
for  local  consumption.  In  this  way  the  natives  would  be  able  to  select  the 
grain  easily  and  rapidly  and  supply  better  qualities  with  a  higher  yield. 

According  to  the  native  nomenclature  there  are  numerous  varieties 
of  paddy  which,  with  the  exception  of  the  round  grain  and  long  grain  va- 
rieties, are  very  dif&cult  to  differentiate.  They  are  similar  rices  which  have 
become  slightly  modified  according  to  the  nature  of  the  soil  in  which  they 
are  grown.  Sorting  the  grain  would  reduce  these  numerous  varieties  to  a 
small  number,  taking  into  consideration  the  species  with  ipund  or  long 
grain,  early  rice  and  mid-season  rice,  and  the  nature  of  the  fields,  high  or 
low,  swampy  or  not.  The  swamp  and  semi-swamp  rices  of  Chaudoc  and 
Ivongxuyen  form  a  very  interesting  distinct  variety,  the  cultivation  of  which 
has  been  greatly  improved  by  the  %iatives  who  have  produced  swamp 
rices  with  practically  none  of  the  red  grain  which  detracts  so  largely  from 
their  value.  Good,  inexpensive  sorters  should,  therefore,  be  supplied. 
If  selection  of  the  good  grain  were  combined  with  the  rooting  up  of  foreign 
varieties  the  quality  of  the  grain  would  be  rapidly  improved. 

4)  The  natives  cut  the  rice  sheaves  by  hand  with  a  sickle  at  mid- 
height.  A  large  quantity  of  stubble  is  thus  left.  Animals  are  first  pastured 
in  the  field,  but  when  they  will  not  eat  the  straw  because  it  is  too  dry  ad- 
vantage is  taken  of  the  strong  winds  of  the  dry  season  to  burn  it.  The 
ashes  obtained  are  of  small  advantage  to  the  soil,  especially  as  the  wind 
carries  many  of  them  far.  It  would  appear  more  advantageous  not  to 
burn  the  culms  but  to  plough  them  in.  They  would  decompose  rapidly 
in  the  water-soaked  soil  and  the*  roots  of  the  new  plants  would  derive 
benefit  from  them. 

5)  Fertilisers  have  been  recommended  to  improve  the  yield,  but  the 
question  is  very  complicated.  The  natives  are  poor  and,  generally,  have 
few  savings,  living  from  hand  to  mouth,  so  that  any  fertiliser  supplied 
must  be  cheap.  The  yield  of  the  Cochin-China  rice  field  is  low  when  com- 
pared with  those  of  Java.  Cultivation  is  extensive  because  free  land  is 
not  lacking  and  will  not  lack  for  a  long  time.  More  than  double  the  quanti- 
ty necessary  for  local  consumption  is  produced.  If  it  were  possible  to 
obtain  a  cheap  fertiliser  it  is  not  certain  that  the  benefit  obtained  would 
pay  the  expenses.  In  Cocliin-China,  where  the  Mekong  River  is  not  dam- 
med, as  is  the  Red  River,  in  Tonkin,  the  whole  country  is  flooded  na- 
turally in  September  and  October.  The  waters,  charged  with  fertilising 
mud,  spread  over  the  whole  country,  and  the  natives,  by  a  very  simple 
system  of  gutter-stones  and  gaps  in  the  banks  of  the  rice  fields,  make* 
the  waters  penetrate  far  inland.  The  rice  plants  act  like  innumerable 
sieves  and  filter  the  muddy  water,  which,  losing  the  rapidity  of  its  cur- 
irent,  deposits  the  mud  on  the  soil.  Fertilisers  spread  on  these  fields 
full  of  water  would  dissolve  very  rapidly  and  be  largely  carried  away  by 
the  waters  in  the  canals  and  ditches,  or  each  field  would  have  to  be  well 
^shut  in  and  would  no  longer  benefit   by  the  floods   and  the  movement  of 

ijthe  fertilising  waters.     Would  there  be  &ny  appreciable  advantage  to  the 
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natives,  for  whom  natture  works,  for  the  floods  are  rarely  heavy  enough 
or  suflS.ciently  prolonged  to  damage  the  crop.  The  natives  profit  more 
than  they  suffer. 

6)  It  also  appears  premature  to  use  machines  for  cultivation.  The 
natives  have  adapted  their  tools  to  the  soil  and  the  nature  of  the  plant 
they  cultivate.  European  machines  are  too  heavy  to  use  in  a  soil  which  | 
only  dries  and  hardens  when  natures  allows  it  to  do  so.  The  natives  use 
a  hoe,  plough  and  wooden  roller.  The  rice  is  generally  threshed  in  the 
field  in  large  wide-mouthed  baskets  about  6  ^  feet  high,  made  of  bamboo 
laths  pluggeAwith  earth.  As  the  grain  drops  easily,  the  sheaf  is  beaten  on 
a  sloping  bench  placed  inside  the  basket ;  the  grain  drops  to  the  bottom 
and  is  collected  in  baskets.  To  carry  the  rice  sheaves  to  the  farm  a  sledge 
drawn  by  oxen  or  buffaloes  is  used.  This  sledge  passes  ever5rwhere,  making 
gaps  in  the  embankments  of  the  rice  ffelds.  This  material  is  simple,  easily 
made  and  repaired,  and  adequate. 

The  only  improvement  required  at  present  is  that  the  Annamites  should 
select  their  seed  so  as  to  prevent  degeneration  of  the  plant  and  decrease 
in  yield.  For  this  purpose  they  should  be  supplied  with  good,  cheap 
sorters. 

Each  year  Cochin-China  receives  from  Cambodia,  I^aos  and  South 
Annam  live  stock  to  replace  that  which  has  died  or  to  meet  the  requirements 
of  the  increased  population.  The  demand  has  become  yet  greater  since  the 
formation  of  large  rubber  plantations  which  often  require  large  herds  for 
ploughing  or  fertilising  purposes. 

Breeding.  —  Cochin-China  is  not  a  breeding  country  and  probably 
never  will  be  on  account  of  the  floods  in  the  west  and  the  short  grass  pro- 
duced by  the  poor,  dry  soils  of  the  East  during  the  dry  season. 

Factors  favourable  to  the  development  of  native  agriculture.  — Agriculture 
has  hardly  made  any  progress  in  the  colony,  it  has  developed  in  acreage 
only,  not  in  yield,  but  in  this  sense  has  developed  considerably.  This  is 
due  to  the  reclaiming  of  immense  uncultivated  plains  by  digging  canals 
with  dredgers.     Colonisation  by  Europeans  has  also  increased. 

Agriculture  will  develop  more  and  more  if  numerous  roads  and  canals 
are  built.  The  regulation  of  labour  (decrees  of  March  8, 1910  and  May  20, 
1913),  largely  imported  from  Annam  or  Tonkin,  less  from  Java,  has  facili 
tated  the  establishment  of  rubber'  plantations  in  the  East.  The  decree 
of  April  13,  1909  concerning  native  workers  on  farms  has  been  of  more  use 
to  the  French  colonists  of  the  West.  The  granting  of  land  under  special 
conditions  with  certain  advantages  has  favoured  both  native  and  Euro 
pean  colonisation. 

Native  agriculture  (special  reference  is  made  to  rice,  all  the  other  crop 
being  secondary  as  compared  to  it)  is  developing  normally  under  th 
effects  of  several  causes  : — 

i)  Some  administrative  : —  digging  numerous  canals  with  dredgers 
good  maintenance  and  improvement  of  the  natural  and  artificial  transpor 
ways  already  existing,  etc.  ;  the  greatest  attention  is  being  given  to  this. 
2)  The  other  natural : —  the  increase  of  the  population  which  now^ 
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numbers    approximately    3  500  000    and    increases    by    about    100  000 
annually. 

II.   lyABOUR. 

As  the  rule  the  natives  are  both  farmers  and  fishers  ;  in  the  wooded 
districts  they  are  also  foresters.  Only  the  Moi  is  a  woodman  in  particular 
and  cultivates  barely  enough  for  his  requirements. 

Up  to  the  present  the  labour  question  for  the  crops  of  Europeans  has 
not  become  acute.  In  the  western  rice  fields  the  decree  of  April  13,  1909 
concerning  agrictdtural  labourers  makes  it  easy  for  the  colonists  to  obtain 
labour.  In  the  rubber  plantations  of  the  Bast  the  decrees  of  March  8, 
1910  and  May  20,  1913  regulate  the  connections  of  the  planters  with  the 
numerous  workmen  they  are  bound  to  employ,  mostly  in  distant  and 
unhealthy  districts.  They  not  only  deal  with  foreign  labour,  but  also  with 
Indo-Chinese  labour.  Some  people  have  -brought  over  Javanese,  most 
bring  men  from  Annam  or  Tonkin,  the  latter  being  acknowledged  to  be 
better  than  those  from  Annam.  By  employing  also  the  natives  and,  in 
some  districts  the  Mois,  the  planters  have  been  able  to  obtain  the  necessary 
labour. 

The  two  decrees  are  to  be  fused  into  one  decree  more  suited  to 
the  present  requirements.  This  modification  has  been  found  necessary 
as  a  result  of  certain  difi&culties.which  arise  from  time  to  time  in  some  plan- 
tations. It  will  provide  for  an  inspection  of  labour  which  will  probably 
be  entrusted  to  the  Inspector  of  Political  and  Administrative  affairs. 
It  also  provides  for  fixed  salaries,  the  form  of  work,  assistance  and  care 
in  the  case  of  sickness,  boarding,  feeding,  water-supply,  etc.  On  the 
whole  the  planters  (less  in  the  West,  because  it  is  healthy)  have  done  their 
best  for  the  comfort  of  their  workmen.  Rewards  are  given  to  good  and 
old  labourers,  houses  of  a  more  or  less  permanent  character  of  clay  or 
bricks  roofed  with  tiles  have  been  built  for  them  and  their  families.  Drink- 
ing water  is  supplied,  there  are  ambulances  and  hospitals,  markets  have 
been  formed  so  that  they  may  suppply  themselves  without  difi&culty,  even 
amusements  are  supplied  at  certain  times  of  the  year  on  the  occasion  of 
their  religious  festivals,  theatrical  companies,  and  cinemas. 

There  as  elsewhere  if  the  natives  are  comfortable  they  ask  nothing 
better  than  to  remain  and  be  re-engaged.  The  labour  on  a  plantation 
represents  a  large  capital  and  the  better  it  is,  in  better  condition  is  the 
plantation  and,  consequently,  more  productive.  It  is  in  the  interest  of 
conscientious  planters  to  look  after  their  workmen  and  treat  them  well. 
On  the  large  western  agricultural  estates  the  labour  changes  but  little  as 
a  rule  ;  the  conditions  remaining  the  same  the  workman  show  no  desire  to 
go,  and  remain  on  the  estate.  Only  those:  go  who  are  badly  treated  or 
who,  by  nature,  are  fond  of  change  and  cannot  settle  in  one  place. 

There  is,  however,  no  doubtthat  the  labourinthe  countryis  inadequate 
to  the  development  of  the  plantations  in  the  East ;  imported  labour  will 
be  needed  more  and  more.     If  the  development  in  the  East  continues  as 
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at  present  great  attention  will  have  to  be  given  to  the  importation  of  la- 
bour or  it  will  become  a  real  danger  to  the  agricultural  settlement  of  the 
West,  where  labour  is  already  insufficient.  The  importation  of  labour 
must  be  facilitated  but,  in  the  author's  opinion,  only  labour  from  Indo- 
China,  Tonkin  and  Annam  should  be  used.  Any  kind  of  work  may  be- 
entrusted  to  the  Annamite  if  he  is  correctly  approached.  He  is  a  pro- 
duct of  an  old  civilisation  which  has  developed  withovit  interruption  and 
there  is  no  doubt  that  he  is  destined  to  colonise  all  Indo-China.    , 

II91  —  Foods  of  Tonkin.  —  Chevast,  C,  in  Congrh  d' Agriculture  coloniale,  Gouvernement 
General  del'Indochine,  Hanoi  Series,  No.  2,  17  pp.  Hanoi- Haiphong,  1918. 

In  these  rotes  which  form  a  complement  of  the  "  Catalogue  des  Produits 
de  I'Indochine,  Vol  1,  Produit  alimentaires  " ,  the  author  (Inspector  of  the 
Agricultural  Services,  Keeper  of  the  Agricultural  and  Commercial 
Museum)  reports  the  foods  peculiar  to  Tonkin  which  are  suitable  for 
consumption  in  France. 

I.  —  Vegetable  foods- — Rice.  — Tonkin  can  export  an  average  of 
200  000  metric  tons  of  rice  and  paddy.  Of  this  quantity  the  Tonkin  rice- 
fieldsi  at  Haiphong  can  supply  9  to  15  ooo  tons  of  polished  ftablt)  rice. 
The  annual  production  could  reach  30  tc  35  000  metric  tons. 

Maize.  —  In  1913,  Tonkin  expcited  53  000  metric  tons,  in  1915  only 
23  454  tons,  and  in  1916  5500  tons.  The  decreased  expor':aticn  is  due  to  the 
rapidly  increasing  local  consumption. 

Kidney  beans.  —  Their  cultivation  will  be  intensified  in  Tonkin. 

"  Mungo  peas  ".  —  The  small  French  bean  has  proved  suitable  as  a 
lood  in  Europe  cooked  as  other  beans  and  prepared  as  "  puree  "so  as  to 
■  remove  its  outer  coat  ;  it  has  a  vegetable  taste  peculiar  to  itself.  Tonkin 
could  supply  nearly  500  metric  tons  of  these  beans  annually,  the  other  coun- 
tries of  Indo-China  about  700  tons  together  at  an  average  price  of  6  to  7 
piastres  per  100  kg.  (220  lb.). 

Varioup  dolichos.  —  lyittle  liked  in  Europe  because  oi  their  unpleasant 
vegetable  taste,  but  perhaps  suitable  for  livestock.  In  Tonkin  alone  an 
annual  production  of  1000  metric  tons  at  $4. 50  to  $5  per  100  kg.  may  be 
relied  on. 

Soya.  —  The  annual  yield  m  Tonkin  is  approximately  i  000  metric  tons 
selling  at  $  8  to  I  9  the  100  kg. 

Cereals. — In  the  Yunnan  district  where  the  climate  is  temperate,  the 
author  ha,s  as  yet  been  unable  to  determine  the  amounts  available  or  their 
value. 

Manioc  [slices).  —  There  are  two  species  in  Tonkin,  sweet  n  anioc  and 
bitter  manioc,  both  largely  cultivated.  In  normal  times  the  dried  slices 
are  sent  to  France.  About  100  metric  tons  of  slices  are  available  annually  at 
an  average  price  of  4  piastres  per  100  kg. 

Manioc  paste  ("  Ho-Tieu  ").  —  A  product  made  in  Annam  ;  14  piastres 
per  100  kg. 

Bean  vermicelli  ("  Song-Thin  ").  —  In  Annam  176  000  lb.  per  year  are 
made.  This  product  is  distributed  by  Chinese  buyers  at  Singapore,  Hong- 
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Kong,  Bang-Kok.  It  is  an  excellent  dietetic  food  which  could  be  used 
especially  in  hospitals. 

Flours.  — Tonkin  has  no  large  flour  factory.  The  by-products  of  de- 
cortication (factory  flours)  are  only  usable  as  mash  for-  animals.  In  Cochin- 
China  the  average  amount  of  the  exportation  of  these  flours  from  rice  fac- 
tories is  128  000  metric  tons. 

Arrowroot  starch.  —  In  Tonkin  this  is  prepared  from  two  plants  —  Ma- 
ranta  artmdinacea  I"  Koang-Tinh  ")  and  Costus  speciosus.  Both  these  plants 
are  being  grown  to  an  ever-increasing  extent  in  the  Delta  and  in  certain 
provinces  of  Tonkin.  The  starch  yield  of  the  roots  is  24  %.  Arrowroot 
starch  is  very  suitable  as  a  food  for  infants  and  convalescents.  The  price 
is  about  $  0.30  per  kg.  of  starch. 

Sweet  potato  starch.  —  The  "  IChoai-Iyang  "  sweet  potato  with  its  5  or 
6  local  varieties  is  much  grown  in  Tonkin.  The  starch  yield  of  the  tubers 
is  15  %,  the  selling  price  $0.30  per  kg,  of  starch. 

Si^eet  potato  slices. — A  local  industry.  These  slices  appear  to  yield 
34  to  40  %  of  their  weight  in  alcohol. 

Yam  [Dioscorea)  starch.  —  Five  or  six  species  cf  yam  are  grown  in  Ton- 
kin.    The  starch  is  very  nutritious.     There  are  no  fixed  prices. 

Taros  (Colocasia).  —  There  are  several  species  in  Tonkin.  The  average 
price  of  the  roots  is  $0.40  a  load  of  about  55  lb. 

Annam  and  Tonkin  spathe.  —  The  Annam  species  "  Khoai-Nua  "  is 
represented  by  Amorpho phallus  canipamdatus.  Tonkin  spathe  ("  Khoai- 
Na  "),  Amorphophallus  Ritieri,  is  much  used  as  a  food  for  pigs. 

Tacca.  —  The  plant  ("  Nua  ")  is  not  cultivated  in  Tonkin,  but  in  Cen- 
tral Annam  occurs  frequently  enough  to  be  taken  into  consideration.  It 
yields  as  much  as  3c  to  33  %  of  food  starch. 

Bulb  dolichos.  — The  tubers  cost  from  $0.80  to  %i  a  load. 

Kondzou.  - —  The  tubeis  are  made  into  starch. 

Sago.  —  In  the  high  districts  of  Tonkin  the  mountaineers  obtain  the 
pith  of  certain  palms  such  as  "  Cd>-Dao  "  (Phoenix  farinifera)  and  "  Cay 
Moc  "  (Caryotc).  The  manufacture  is  limited  to  the  very  small  demand. 
The  product  should  be  sought  in  south  Indo-China  where  Metroxylam, 
which  produce  good  sago,  is  fairly  common. 

Vegetables:  Bamboo  shoots  {" Mang-Tre-Khd"),  $0.32,  $0.30  and  $0.25 
a  pound  of  60c  gm.  according  to  the  three  qualities. 

Dried  mushrooms  :  "  M6c~nhi  "  and  "  Ndm-hupng  ". 

Coffee.  —  Small  production. 

Tea.  —  The  European  eolonies  of  Tonkin  and  Annam  can  supply  an 
average  of  500  metric  tons  of  prepared  tea. 

Sugar.  —  Tonkin  is  still  dependent  on  Annam. 

Dried  spices.  —  $0.50  to  $0.60  the  kg. 

Camellia  oil.  —  Tonkin  and  North  Annam  can  produce  about 
10  000  kg.  annually.  The  seeds  sell  at  $5  to  $6  the  100  kg.,  the  oil  at 
$24  the  100  kg. 

Peanut  oil.  —  Tonkin  produces  few  peanuts  ;  south  Indo-China  pro- 
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duces  far  more.  The  average  exports  from  Indo-China  from  1910  to  1916 
inclusive  were  368  000  kg.  of  seed  and  104  000  kg.  of  oil. 

Sesame  oil.  —  Sesame  is  w^ll  cultivated  in  Tonldn  but  yields  little  oil 
there  (about  3000  kg-,  were  exported  to  China  in  1914).  In  the  rest  of 
Indo-China  the  production  is  much  greater.  In  Tonkin  the  seeds  sell  at 
$13  per  100  kg.  and  th-  oil  at  $20  to  $22  to  100  kg. 

Coco-oil.  —  Coconwt  is  rarely  cultivated  in  Tonkin. 

II.  —  Animal  products.  —  Cattle.  —  Tonkin  receives  20  000  head  of 
cattle  annually  from  North- Annam  and  from  4000  to  5000  head  from  the 
Chinese  province  of  Quang-si.  A  fairlj  large  cold  store  has  recently  been 
erected  at  Ben-Thuy,  near  Vinh  (Annam)  for  dealing  with  frozen  meat 
supplied  from  the  livestock  oi  North  Annam  and  the  nei^hbouiing 
provinces  of  I^aos. 

Pigs.  —  As  a  result  of  floods  the  stock  of  pigs  in  Tonkin  has  decreased  ' 
markedly  ;  this  accounts  for  the  appreciable  rise  from  $0.32  -o  $0.45 
of  pork  on  the  Hanoi  market.  Nevertheless  the  breeding  of  young  pigs  for 
market  IS  actively  carriedoninthemountamsaijd,  if  the  floods  do  not  inter- 
fere again,  it  will  not  be  long  before  the  country  is  stocked  normally.  It 
is  estimated  that  there  ars  over  a  million  pigs  in  Tonkin  which  is  better 
stocked  in  this  r<;spcct  than  any  other  country  of  Inao-China.  The  an- 
nual consumptionof  the  town  of  Han  >i  may  be  placed  at  32  000  head.  Esti- 
mating the  total  consumption  of  Tonkin  to  be  400  000  head,  it  should  be 
possible  to  export  a  considerable  amount  of  pork  to  France. 

Pig's  fat;  lard.  — The  maximum  quantity  Tonkin  can  produce  is 
15  400  lb.  of  lard  per  month. 

III.  —  SE^  PRODUCTS.  — Dried  ana  salt  fish.  —  In  191 4,  i  337  600  lb. 
of  such  fish  was  exported  trom  Tonkin  to  China.  In  a  good  year  the 
sea  catch  of  Tonkin  gives  a  figure  to  which  must  be  added  from  100  to 
120  metric  tons  of  various  products  fholothuria,  sharks' fins,  etc.). 

Dried  shrimps.  —  A  very  substantial  food  ;  26  ^00  lb.  are  exported  to 
China  annually. 

Fish  and  shrimp  pastes.  —  Thes?'  pastes  could  not  replace  the  very 
expensive  cod's  roe,  obtained  from  Norway,  but  could  at  least  be  mixed 
with  it.  As  much  as  308  000  lb.  (the  export  to  China  in  1910)  may  be 
produced  annually. 

Prepared  holothuria.  —  Indo-China  produces  fairly  large  quantities  ; 
each  year  Tonkin  exports  about  50  metric  tons  to  China.  They  sell  at 
$  15  to  $  20  the  picul  of  60  kg.  (132  lb.). 

Nuoc-mam.  —  A  fish  food  made  in  three  qualities]  selling  at  $  2.5,  $  2 
and  $  1.50  per  petroleum  tin  (about  39  lb.)       * 

1192  -  Contribution  to  the  Study  of  the  Culicidae  of  French  Guiana.  —  leger,  m.  (insti- 
tute of  Hygiene  of  Cayenne),  in  the  Bulletin  de  la  Societe  de  Pathologic  Exotique,  Vol.  XI, 
No.   5,  pp.   397-400.  Paris,  1918. 

Diseases  transmitted  by  Culicidae  are  of  the  greatest  pathologi-  al 
importance  in  French  Guiana  and  have  often  proved  serious  obstacles^ to 
colonisation;  malaria,   filariosis   and  yellow  fever  hindered  the  economic 
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development  of  the  countrj  in  the  19th  century .  The  species  of  Ano- 
phelidae  and  Culicidae  and  their  distribution  throughout  the  colony  are 
given.  Only  two  species  of  Anophelidae  arc  known  —  Anopheles  (Celha) 
argyrotarsis  Desv.  and  A.  (C).  albimanus  Wied.  [cuhensis  Agr.,  albipes 
Theob.)  ;  the  second  species  is  the  more  common. 

The  Culicidae  identified  by  the  author  at  the  Institute  of  Hygiene  of 
Cayenne  are  :  —  Culex  fatigans*  C.  digitaius,  C.  mathist,  C.  flavipes,  Culi- 
celsa  taeniorhynchus,  Taeniorhynchus  fasciolatus ,  Mansonia  amazonensis ,  Me- 
lanoconion  atratum,  Stegomyia  fasciata,  and  S.  luciensis,  a  variety  of  the 
preceding  one. 

1193-TheTatu  (Tatusia  novemcincia).  Host  of  Schizoirypanum  cruzi 

the  Agent  of  "Minas  Meningitis",  in  Brazil.  —  Chacaras  e  Quintaes,  voi.  xvii, 

No.  6,  p.  450.  S4o  Paulo,  June,  1918. 

In  1912,  at  I,assance,  Minas,  Dr.  Cart.os  Chagas,  director  of  the  "  Isti- 
tuto  Osvaldo  Cruz  "  at  Manguinhos,  Minas-Geraes,  Brazil,  discovered  that 
this,  armadillo  or  talu  [Tatusia  novemcincta)  is  the  primary  host  of  the 
protozoan  known  as  Chagas'  protozoan  [Schizotrypanum  cruzi)  which, 
when  inoculated  into  man  by  Triatoma  [Lamus)  megistus,  a  sucking  insect 
of  the  Reduviidae  family,  causes  the  very  serious  disease  known  in  Brazil  as 
"  Minas  meningitis  "  and  "  babeiro  ".  The  acute  form  of  .this  disease 
cnuses  nervous  trouble  or  meningitis  (this  especially  in  children),  and  its 
chronic  form  causes  changes  in  the  thyroid  gland  and  cretinism. 

The  protozoan  causes  no  disease  in  the  tatu.  When  the  inset,  also 
known  as  "barbeiro",  sucks  the  blood  of  ar  infected  tatu  Schizotrypanum 
cruzi  develops  in  its  intestinal  tube,  ?nd  passes  through  to  the  salivarj^ 
glands.     When  the  insect  bites  man  it  inoculates  him  with  the  parasite. 

"  Minas  meningitis  "  occurs  only  where  tatus  live.  The  carrier  insect 
Triatoma  megistus,  has  been  found  both  in  human  dwellings  (especially 
huts)  and  the  holes  of  tatus.  If  thf  s  animals  were  destroyed  the  contagious 
illness  would  disappear.  Furthermore,  an  enemy  of  poultry  yards  would 
also  be  suppressed. 

1 194  -  I,  Vitamines  and  Symbionts  (i).  —  H.  The  Action  of  Symbionts  on  the  Consti- 
tuents of  Fats. —  BiERJRY,  H. and  PORTiER,  p.,  in  Compfes  rendus  des  Seances  de  VAca^ 
ddmie  des  Sciences,  Vol. Cl,'XVl,J,'iio.  23,  pp.  963-966.  Paris,  June  10,  1918;  II,  No. 25, 
pp.  1055-1057.  Paris,  June  2/|,  1918. 

1.  —  After  referring  to  the  indispensability  of  vitamines  in  feeding, 
the  authors  give  the  results  of  the  res<^  arches  they  carried  out  to  ascertain 
if  there  is  any  relatior  between  vitamines  and  symbionts  (bacteria  isolated 
from  the  tissues  of  normal  animals). 

A  first  series  of  researches  showed  that  symbionts  introduced  into  the 
vertebrate  organism  were  perfectly  tolerated,  and  caused  no  disorder  or 
suppuration,  and  semed  to  disappear  rapidly  from  the  circulatory  system, 
tissues  or  serous  membranes. 

As  these  microrganismj  were  shown  to  be  harmless,  their  possible  in- 
tervention in  the  phenomena  of  metabolism  remained  to  be  proved. 


(i)  See  i?.,  October  1 91 7,  No.  926.  (Ed.) 
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Young,  but  nearly  full-grown,  white  rats  were  used  as  experimental 
subjects,  then  adult  rat^  and  finally  pigeons.  The  rations  given  the 
subjects  were  such  as  would  cause  disorders  of  sub-nutrition  after  a 
certain  length  of  time  (seeds  decoitlcated  or  sterilised  at  high  temperatures 
for  the  pigeons  ;  bacon  or  bacon  fat  sterilised  at  high  temperatures, 
coagulated  white  of  egg,  salts  and  water  for  the  rats).  Controls  received  a 
ration  composed  of  the  same  foods,  but -such  as  would  not  cause  meta- 
bolic disorders  (seeds  with  the  seed-coats,  unsterilised  bacon  or  fat). 

Resui^TS.  —  i)  The  experiments  all  confirm  the  chief  results  obtained 
by  Eykman,  Gryns,  Funk,  etc.  :■ — •  loss  of  appetite,  emaciation,  locomo- 
tor troubles,  paralytic  phenomena,  etc.  A  prolongation  of  the  experi- 
ment led  to  death  preceded  by  a  very  intense  adynamic  state  and  trophic 
disturbances  in  the  rats. 

When  the  animal  suffering  from  nutritive  deficiency  (carenced)  was 
given  a  normal  diet  it  continued  to  lose  weight  for  a  few  days,  but,  under 
the  influence  of  the  vitamines  in  the  food,  the  morbid  symptoms  gradually 
ga\e  way  and  it  recovered. 

2)  A  carenced  animal,  already  intensely  affected  with  the  patho- 
logical phenomena  already  described,  is  taken  and  injected  under  the 
skin  or  in  the  peritoneum  with  a  culture  of  living  symbionts.  After  24 
to  48  hours,  an  extremely  striking  change  takes  place.  The  locomotory 
troubles  vanish  very  rapidly  ;  the  animal  soon  recovers  its  agility  and 
has  a  remarkable  appetite,  especially  for  fats;  the  loss  of  weight  ceases, 
being  replaced  by  a  clear  gain  of  weight. 

These  phenomena  are  still  more  striking  with  pigeons,  which  pass  in  a 
few  hours  from  a  complete  adynamic  state  to  an  almost  normal  appearance 
in  both  walking  and  flying. 

Repeated  injections  (always  of  i  cc.)  of  the  living  cultures  produce  the 
same  good  results  each  time. 

Thus  the  introduction  into. the  organism  of  symbionts  of  appropriate 
origin  and  in  suitable  form,  eliminates  the  nutritive  deficiencies  due  to  a  diet 
lacking  vitamines.  The  initial  hypothesis  was  thus  clearly  verified  by 
repeated  experiments  extending  over  several  months. 

The  only  objection  that  can  be  raised  appears  to  be  that  the  micro- 
organisms injected  act,  as  far  as  they  are  living,  by  the  vitamines  the}'  con- 
tain and  that  any  harmless  bacterium  could  produce  the  same  good  eft'ects. 

It  certainly  seems  that  certain  microorganisms  (yeasts)  contain  vita- 
mines but  it  should  be  noted  that  intestinal  bacteria  apparently  do  not 
contain  vitamines  since  in  nutritive-deficiency  expenments  disorders  appear 
in  spite  of  the  abundance  and  variety  of  the  intestinal  flora.  It  seems 
remarkable  that  symbionts,  no-^mal  inhabitants  of  the  o^'ganism,  can  play 
the  part  of  vitamines. 

II.  —  The  authors  wish  to  show  that  symbionts  can  reproduce  certain 
normal  phenomena  of  animal  metabolism,  especially  as  regards  the  consti- 
tuents of  the  fats.  • 

Glycerine,  which  appears  to  be  a  source  of  sugar  for  the  organism,  is 
changed  into   dioxyacetone    (triose   [Cj]    sugar  which   easily  changes   to 

[1194] 


RURAL  HYGIENE  1 277 


hexose).  On  the  other  hand  it- can  be  probably  shown  experimentally 
that  salts  of  a-glycerophosphoric  acid  can  be  changed  into  salts  of  dioxy- 
acetone  phosphoric  acid  in  the  same  way. 

Symbiotes  can  also  carry  out,  m  vitro,  the  ^-oxidation  that  applies 
to  fats  of  low  molecular  weight.  On  inoculating  a  sterile,  neiitral  broth 
containing  i  %  of  ^-oxybutyric  .acid,  proleins  and  nitrates  with  these 
bacteria,  the  presence  of  acetone  and  acetic  aldehyde  may  be  detected  after 
3  weeks.  Starting  from  butyric  acid  and  using  a  similar  medium  to  that 
described,  the  authors  found  acetone  present  in  the  cidture  solution  ;  the 
other  substances  were  not  sought  for.  The  presence  of  acetone  shows 
the  production,  at  a  given  moment,  of  the  corresponding  ^-cetonic  acid 
and  that  of  acetic  aldehyde  shows  that  the  fat  molecule  has  been  greatly 
broken  down. 

This  is  the  first  example,  so  it  appears,  of  the  carrying-out  of  the  phy- 
siological process  in  question  by  means  of  microorganisms. 

I195  -  Studies  on  Nitrogen  Poisoning. —  IMaignon,  F.,  in  Comptes  rendus  des  Seances  de 
V Academic  des  Sciences,  Vol.  CI^XVI,  No.  22,  pp.  919-922;  No.  24,  pp.  1008-1011; 
Vol.  CI,XVn,  No.  2,  pp.  91-94-  Paris,  June  3  and  17,  July  8,  1918.    " 

I.  —  Investigations  into  the  toxicity  of  egg  ai^bumin  ;  infi^uence 

OF     THE     SEASONS     ON     THE     SENSIBILITY     TO     NITROGEN     POISONING.     — 

Magendie  showed  in  1816  that  nitrogenous  foods  are  indispensable  to 
animal  life ;  he  also  concluded  they  are  insufficient  in  themselves  as  dogs 
fed  on  pure  gelatine  died  from  emaciation. 

The  author  continued  Magendie's  experiments  and  fed  white  rats  on 
true  albuminoid  matter  (egg  albumin,  fibrin,  casein)  of  the  highest  possible 
purity.  Commercial  finely  powdered  egg  albumin  was  made  up  into  pills 
weighing  i  gram  by  the  use  of  a  weak  solution  of  gelatine.  To  avoid  de- 
mineralisation  of  the  experimental  subjects  small  quantities  of  mineral  salts 
and  bicarbonate  of  soda  were  added  to  the  pills  so  as  to  keep  the  urine  slightly 
alkaline  and  to  prevent  acidosis.  The  experiments  led  to  the  following 
conclusions : — 

i)  Egg  albumin  is  incapable  of  supporting  life  and  maintaining 
weight  in  the  white  rat  ; 

2)  White  rats  fed  on  egg  albumin  die  rapidly  of  acute  poisoning  of 
the  central  nervous  system  in  May  and  October,  but  succumb  slowly  from 
emaciation  in  August  and  January. 

These  facts  make  it  possible  to  understand  the  seasonal  character  of  the 
manifestations  of  certain  nutrition  diseases  connected  with  nitrogen  poison- 
ing ;  such  as  eczema,  rheumatic  troubles,  etc. 

3)  Acute  albumin  poisoning  causes  coma. 

II.  —  A  COMPARATIVE  STUDY  OF  THE  TOXICITY  AND  THE  NUTRITIVE 
POWER  OF  FOOD  PROTEINS  EMPLOYED  IN  THE  PURE  STATE.  • —  The  .investi- 
gations, similar  to  the  preceding  ones  and  also  niade  on  white  rats,  dealt 
with  fibrin,  casein  and  meat  powder,  this  last  substance  being  previouslj^ 
extracted  with  boiling  water,  alcohol,  and  ether.'  In  spite  of  this  treat- 
ment the  powder  still  contained  an  appreciable  quantity  of  fat  in  the  form 
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of  adipo-protein  compounds.  These  proteins  were  given  at  discretion  in 
I  gm.  pills  to  which  had  been  added,  as  in  the  previous  case,  mineral  salts 
and  bicarbonate  of  soda  to  avoid  de-mineralisation  and  acidosis. 

The  experiments  showed  that  none  of  the  proteins  tested  are  capable 
alone  of  supporting  life  and  maintaining  weight  in  the  white  rat,  even  for 
short  periods.  The  influence  of  seasons,  so  marked  for  egg  albumin,  is  en- 
tirely lacking  for  the  other  proteins.  The  toxicity  can  only  be  estimated 
by  the  length  of  time  the  animal  survives.  From  this  point  of  view  the 
proteins  under  consideration  can  be  classed  in  the  following  order  for  the 
white  rat ; —  egg  albumin,  fibrin,  casein,  the  latter  being  by  far  the  least 
toxic.     Meat  powder  may  be  placed  on  a  level  with  fibrin. 

With  fibrin,  casein  and  meat  powder  death,  in  every  season,  is  the  result 
of  exhaustion  of  the  reserves,  not  of  chronic  poisoning.  The  .animals  die 
from  atrophy  after  heavy  losses  in  weight.  The  lesions  caused  by  food 
poisoning  are  insufiicient  to  account  for  death.  Rats  fed  with  casein  or 
fibrin  have,  after  some  time,  a  very  fatty  liver,  which  may  be  recognised 
by  its  yellowish  colour  and  thick,  rounded  edges.  The  microscope  shows 
the  presence  of  excessive  internal  fat.  In  the  case  of  casein  the  excess 
is  double  that  caused  by  fibrin.  It  is  not  present  with  egg  albumin  and  meat 
powder.  The  length  of  time  the  animal  survives  and  the  facility  with  which 
the  albumins  ingested  change  to  fat  are  closely  related.  Everything  points 
to  the  fact  that  the  fat  formed  prolongs  the  period  the  animal  survives 
by  decreasing  the  rapidity  with  which  the  reserves  are  exhausted,  the  death 
occurring  only  when  the  reserves  of  fat  have  practically  disappeared,  as 
if  this  substance  were  indispensable  to  the  utilisation  of  the  proteins  ingested. 
As  the  influence  of  the  seasons  does  not  exist  with  casein  and  fibrin,  it  seems 
as  if  the  presence  of  fat  makes  the  organism  less  sensitive  to  nitrogenous 
poisons  in  spring  and  autumn. 

III.  —  Influence  of  the  Species  of  Animal  on  the  Toxicity 
AND  Utilisation  of  Food  Protems.  —  After  having  studied  the  poi- 
sonousness  and  nutritive  value  of  food  proteins,  using  the  cat  and  dog  as 
subjects,  the  author  compares  the  results  obtained  with  the  two  species, 
using  egg  albumin,  casein  and  meat  powder. 

i)  With  egg  albumin,  a  fixed  weight  is  never  maintained  in  either 
cat  or  dog. 

2)  With  '.asein,  the  two  species  behave  quite  differently  ;  with 
the  rat,  a  fixed  weight  is  maintained  with  difiiculty  and  death  results  from 
exhaustion  rather  than  poisoning  ;  with  the  dog,  on  the  contrary,  the  weight 
is  easily  maintained,  but  it  soon  clearly  feels  the  toxic  action,  being  unable 
to  transform  casein  into  fat  so  easily  as  does  the  rat. 

3)  With  meat  powder,  a  fixed  weight,  impossible  to  maintain  with 
the  rat,  is  easily  attained  with  the  dog. 

The  author  interprets  these  facts  as  follows  : —  The  dog,  naturally 
a  carnivorous  species,  adapts  itself  better  to  a  purely  protein  diet  than  the 
white  rat,  a  carnivorous  and  often  vegetarian  species.  On  the  other  hand, 
the  nutritive  value  of  a  food  is  not  of  necessity  connected  with  its  poison- 
ousness  (as  in  the  case  of  casein  and  the  dog)  ;  the  toxicity  of  a  protein 
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varies  from  one  species  to  another  and  seems  to  be  in  relation  to  the  capacity 
they  have  of  changing  protein  into  fat.  When  this  transformation  capacity 
is  reduced  in  a  species,  that  species  is  much  more  sensitive  to  the  toxic 
action,  which  affords  a  new  proof  of  the  important  part  played  by  fats  in 
the  utilisation  of  proteins. 

Z196  -  The  Comparative  Influence  of  Carbohydrates  and  Fats  on  the  Utilisation  of  Food 

Proteins. — Maignon,  F.,  in  Comptes  Rendus  del'Acadimie  des  Sciences,  Vol.CI,XVII, 
No.  4,  pp.  172-175  +  2  Tables.  Paris,  1918. 

As  egg  albumin  alone  can  neither  maintain  a  nutritive  equilibrium 
nor  a  fixed  weight,  the  author,  using  white  rats  as  subjects,  investigated 
the  influence  of  added  starch  or  fat  on  the  properties  of  the  albumin  in  ques- 
tion. He  varied  the  relative  proportions  of  the  constituents  of  the  two 
foods,  albumin-starch  and  albumin-fat,  and  each  day  estimated  the  food 
ingested  and  every  two  days  weighed  the  subjects  in  a  fasting  state.  The 
observations  obtained  led  to  the  conclusion  that  the  addition  of  fat  or  starch 
compensates  for  the  deficiencies  of  the  egg  albumin,  but  with  unequal  ef- 
ficacity  ;  the  albumen  is  better  utilised  with  the  fat  than  with  the  starch, 
the  mixture  of  i  of  albumin  -f  i  of  fat  giving  better  results  than  i  of  al- 
bumin to  I  of  starch.  When  the  rats  were  fed  with  the  three  nutritive 
elements,  albumin,  fat  and  starch,  the  mixture  containing  as  much  fat 
as  albumin  again  gave  the  best  results.  The  minimum  of  albumin  required 
is  3  times  less  with  fat  than  with  starch. 

The  author  observes  that,  in  meat,  the  fat  is  present  in  a  slightly  lower 
proportion  than  albumin. 

It  may,  therefore,  be  concluded  that  fats  play  an  important  part 
in  the  utilisation  of  proteins,  and  cannot  be  replaced  by  carbohydrates. 

1 197  -  On  the  Minimum  of  Sugar  in  the  Diet  and  Hitherto  Unconsidered  Sources  of 

Carbohydrates.  —  Bierry,  H.  and  Portier,  p., in  Comptes  rendus  de  la  SocieU  de  Bio- 
logie.  Vol.  lyXXXI,  No.  11,  pp.  574-576.  Paris,  1918. 

The  importance  of  certain  amino-acids  in  the  diet  (i)  and  the  question 
of  vitamines  have  complicated  the  general  problem  of  nutritive  exchanges. 
The  derangement  of  metabolism  caused  by  shortage  of  carbohydrates 
during  total  fasting  or  abstention  from  carbohydrates  has  given  rise  to 
doubts  as  to  the  possibility  of  complete  iso-dynamic  substitution  of  carbo- 
hydrates by  fat.  The  author's  recent  investigations  appear  to  throw  new 
light  on  the  subject. 

Rats  subjected  to  a  diet  of  coagulated  white  of  egg,  bacon  or  pu^e 
bacon  fat,  water  and  salts,  maintain  a  fixed  weight  and  show  no  appreci- 
able illness,  but  acidosis  sets  in  as  soon  as  the  ratio  of  fat  to  albumin  exceeds 
a  certain  proportion. 

The  author  explains  this  fact  as  follows  :  -  at  first  sight  it  appears  op- 
posed to  the  classical  results  of  abstention  from  carbohydrates,  but  a  care- 
ful study  shows  that  coagulated  white  of  egg  contains  carbohydrates  or 
substances  which  form  these  compounds  (free  sugar,  glucosamine,  etc.  in 


(i)  On  this  subject  see  R.  April  and  June,  1918,  Nos.  442  and  658.  {Ed.) 
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quantities  of  8  to  lo  gm.  of  these  substances  per  i  coo  gm.  of  fresh  white 
of  egg).  On  the  other  hand,  the  fat  itself  is  a  source  of  sugar  ;  the  glycerine 
may  be  changed  into  di-oxyacetone  or  triose  sugar,  and  this  last  into  a 
hexose  by  polymerisation  (Bertrand). 

A  diet  composed  of  proteins  and  fat  does,  therefore,  contain  a  cer- 
tain quantity  of  carbohydrates  of  different  origin  so  that  there  exists  a 
sugar  minimum  just  as  there  exists  a  nitrogen  minimum.  This  minimum 
varies  with  the  nature  of  the  proteins,  fat  and  sugars  of  the  diet.  A  certain 
equilibrium  between  these  factors  is  necessary  to  avoid  metabolic  dis- 
turbances. 

I198  -  The  Food  Value  of  the  Banana. —  Prescot,  S.  C.  (Professor  of  industrial  Micro- 
biology, Massachusetts  Institute  of  Technorogy),  in  The  Scientific  Monthly,  Vol.  VI,  No.  i, 
January,  1918,  reprinted  in  The  Journal  of  the  Board  of  Agriculture  of  British  Guiana, 
Vol.  XI,  No.  2,  pp.  52-65  +  3  Tables.  Demerara,  April,  191 8. 
The  banana  is  the  principle  source  of  carboh>  drates  in  the  diet  of  many 
tropical  races,  taking  the  place  of  the  cereals  and  tubers  of  the  diets  of  tem- 
perate zones.     Numerous  detailed  investigations  have  shown  the  banana 
to  give  a  larger  unit  jaeld  m  food  material  than  wheat  or  any  other  crop. 
For  this  reason  it  must  not  be  considered  as  a  luxur\  but  as  one  of  the 
most  important  human  foods,  and  should  receive  more  consideration  from 
physiologists  and  agriculturists  than  has  hitherto  been  the  case. 

Many  analyses  have  been  madeofthe  chemical  compositicnof  the  edible 
portion  of  the  fruit.  The  author  gives  the  averages  obtained  by  Atwater 
and  Bryant  (U.  S.  Department  of  Agriculture,  Bull.  No.  28,  p.  71,  1906) 
which  form  a  sort  of  general  average  of  the  composition  of  the  different  va- 
rieties (the  banana  usually  eaten  in  the  United  States  is  the  fruit  of  Musa 
sapientivw)  : —  Water,  75.3  %  ;  protein,  1.3  %  ;  fat,  0.6  %  ;  carbohydrates, 
22  %  ;  ash,  0.8  %  ;  calories  per  lb.,  460. 

An  analysis  of  the  ash  made  by  the  author  gave  the  following  results : 
—  Silica,  2.19%;  ferrous  oxide,  0.18;  lime,  1.82;  magnesia,  6.45,  sodium, 
15. II ;  potash,  3.55;  chlorine,  7.23;  sulphur  trioxide,  3.26;  phosphoric  acid, 
7.68.  The  ash  is,  therefore,  composed  chieflj  of  phosphates,  sulphates  and 
chlorides  of  potassium,  sodium,  magnesia,  and  lime,  i.  e.  salts  which  respond 
the  best  to  the  demands  of  the  body .  The  banana  contains  all  the  substances 
necessary  to  maintenance,  but  its  low  protein  and  fat  content  as  compared 
with  the  carbohydrate  content  do  not  make  it  possible  for  the  banana  alone 
to  form  a  well-balanced  ration.  To  remedy  this  defect  it  is  sufficient  to  add 
milk  or  a  small'  amount  of  meat  to  the  ration. 

The  banana  compares  favourably  with  the  best  animal  or  vegetable 
foods ;  this  is  shown  by  a  comparative  table  including  widely-different  foods. 
The  analytical  data  given  by  Atwater  and  Bryan'i  {ibid.,  p.  68)  tor  the 
potato  are  : — ^' water,  78.3  %  ;  protein  2.2  %  ;  fat,  o.i  %  ;  carbohydrates, 
18  %  ;  ash,  I  %  ;  calories  per  lb.,  385.  These  may  be  compared  with  the 
values  given  above  for  the  banana,  from  which  it  is  seen  that  the  banana 
exceeds  the  potato  by  aBout  20  %  in  food  value  and  calories. 

It  is  commonly  believed  that  the  banana  is  ii^ digestible  if  not  cooked'; 
this  is  only  true  if  the  fruit  is  insufficiently  ripe  and  completely  fallacious 
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for  the  completely  ripe  banana,  as  has  been  shown  by  many  workers.  The 
following  fguies  which  give  the  duration  ot  complete  digestion  of  various 
ioods  show  that  a  ripe  bamna  is  digested  more  lapidly  than  the  most  com- 
mon foods : — 

Ripe  bananas,  i  hour  45  minutes  ;  vegetable  marrow,  ihr.  45  min. 
onions  2  hr.  5  min. ;  beans,  apples,  2  hr.  30  min. ;  green  peas,  2  hr.  35  min. 
oranges,  2  hr.  45  min, ;  oatmeal,  3  hr.  5  min. ;  roast  mutton,  3  hr.  15  min. 
boiled  eggs,  boiled  potato,  codfish,  3  hr.  30  min.;  plums,  3  hr.  40  mm. 
nuts,  4  hr.';  boiled  beef,  4  hr.  15  min. ;  cabbage,  4  h.  30  min. ;  roast  pork, 
5  hr.  20  min. 

The  rapid  digestion  of  the  banana  is  caused  by  the  fadt  that  during 
mastication  the  carbohydrates  are  largely  transformed  to  assimilable  sugar 
in  the  mouth,  and  further  transformation  m  the  stomach  requires  compara- 
tively little  time.  The  banana  is,  therefore,  not  only  richer  in  nutrients 
per  unit  of  weight  than  many  common  foods,  but  is  also  more  digestible. 

For  these  reasons  this  fruit  should  be  more  largely  consumed,  especially 
under  present  conditions,  when  it  might  help  to  overcome  the  shortage  of 
cereals  and  other  carbohydrate  foods.  This  is  all  th^  more  easy  as  its  pro- 
duction is  abundant  throughout  the  year,  that  it  may  be  shipped  long 
distances,  may  be  eaten  raw  or  cooked,  as  a  fruit  or  a  vegetable,  and  is  one 
of  the  few  foods  the  price  of  which  has  remained  normal  during  the  last 
years. 

1 199  -Foundation  of  a  High  School  of  Agriculture  and  Forestry  in  Indo-Ghina;  Pros- 
pectus of  Subjects  Taught.'  —  journal  Officiel  de  I'Indochine  Fran^aise,  Year  XXX, 
No.  29  bis,  pp.  689-694.  Saigon,  April  lo,  1918.  » 

The  Governor  General  of  Indo-China  has  issued  a  decree  for  the  estab- 
lishment in  the  colony  of  a  High  School  of  Agriculture  and  Forestry  in 
rder  to  train  farmers  and  foresters  capable  of  rationally  managing  the 
gricultural  and  forest  lands  of  the  country.  A  diploma  will  be  awarded 
nd  will  entitle  the  holders  to  enter  the  agricultural  and  forestry  services 
f  the  colony,  "The  different  articles  of  the  decree  deal  with  the  organis- 
ition  of  the  school. 

Entrance  is  by  competition.  The  students  must  be  not  less  than  16 
''ears  old  and  not  more  than  22  and  must  be  able  to  show  they  are  French 
ubjects,  under  French  protection,  or  Asiatic  French  citizens.  They 
bust  also  have  one  of  the  following  qualifications  :  —  "  diplome  d'etudes 
omplementaires  ",  "  brevet  elementaire  "  or  "  brevet  superieur  de 
enseignement  priniaire  ",  "  baccalaureat  de  I'enseignement  secondaire  ". 
^he  students  receive  a  monthly  maintenance  grant. 

The  period  of  study  extends  Over  three  years.  The  curriculum  includes: 
I)  general  instruction  (ist  year);  2).  technical  and  professional  ins  true- 
on  (2nd  year) ;  2)  special  subjects  (3rd  year).     The  1st  year  courses  are 
tended  by  both  agricultural  and  forestry  students;  the}^  deal  with  physics, 
.emistry,  botany,  zoology,  geology,  agriculture,  applied  natural  history, 
.thematics,    mechanics,   topography,    book-keeping,    horticulture    and 
rdening. 
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The  2nd.  year  courses  are  divided  into  two  distinct  parts  :  —  i)  theo- 
retical part  together  with  six  months'  practical  work  (economic  botany, 
agricultural  zoology,  animal  breeding,  agricultural  meteorology,  agrology, 
rural  economics,  ethnography,  and  hygiene);  2)  an  essentially  practical  part 
lasting  three  months  (cultivation  of  industrial  plants,  agrology,  rural  en- 
gineering, book-keeping  and  sericulture). 

The  3rd.  year  is  devpted  to  the  study  of  special  subjects.  The  students 
attend  the  courses  and  practical  classes  in  a  special  school  in  Cochin-China. 
This  school  includes  :  i)  a  museum  ;  2)  a  demonstration  farm  with  a  model 
dairy  ;  3)  a  model  silkworm  nursery  ;  4)  a  bee  hive  ;  5)  experimental  and 
demonstration. plots  (rice,  maize,  coffee,  tea,  sugar  cane,  cotton,  rubber, 
coconut);  6)  laboratories  (botany,  chemistry,  entomology,  wood-testing)  ; 
7)  a  meteorological  station ;  8)  a  tree  nm'sery.  At  the  end  of  the  3rd.  year 
of  study  the  students  are  examined  in  agricultural  and  forestry  subjects. 
Each  qualified  student  then  works  for  a  year  either  at  an  Agricultural  Sta- 
tion (for  agriculture)  or  at  the  Fuyen-Quang  nursery,  a  sub-temperate 
forest  (for  forestry). 

A  detailed  prospectus  is  appended  to  the  decree. 


CROPS  AND    CUIvTIVATiON. 
1200  -  Partial  Correlation  Applied  to  Dakota  Data  on  Weather  and  Wheat  Yield.— 

AGRICULTUKAL  BhA-iR, '£.  A. ,111  Monthly  Weather  "Revu'w,   Vol.   XI^VI,   No.    2,   pp.    71-73- Washington, 

February,  191 8. 

In  previous  papers  the  author  showed  for  Dakota  :  — 

i)  The  existence  of  a  positive  correlation  between  the  total  rainfall  for 
May  and  June  and  the  yield  of  spring  wheat,  the  relative  correlation 
coefficients  (i)  being  equal  to  -f  0.63  +  0.05  in  North  Dakota  and 
+  0-59  dl  o.o6  in  South  Dakota  ; 

2)  the  existence  of  a  higher  ne^utive  correlation  between  the  total 
temperature  for  June  and  the  yield  of  spring  wheat;  r  =  —  0.67  _+  0.08  for 
North  Dakota  and  —  0.73  +  0.07  for  South  Dakota. 

In  addition  to  these  two  cori-elations  the  author  calculated  that  be- 
tween rainfall  and  temperature  and  always  obtained  negative  values  for  r. 
In  other  words,  to  a  wet  May  and  June  corresponds  usually  a  cool  June. 

These  preliminary  data  give  rise  to  two  interesting  questions  : 

a)  How  much  of  the  apparent  relation  between  rainfall  and  yield  is 
really  due  to  the  influence  of  rain  and  how  much  to  the  simultaneous  ac- 
tion of  temperature  ? 

b)  How  much  of  the  apparent  relation  bet  ween  temperature  and  yield 
is  really  due  to  the  temperature  and  how  much  is  due  to  the  simultaneous 
action  of  rainfall  ? 

The  two  questions  may  be  solved  by  the  use  of  partial  correlation  coej- 
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ficienis  by  calculating  the  correlation  between  two  variable  factors  after 
the  elimination  of  one  or  more  other  factors.  In  the  present  case,  where 
there  are  three  variables  —  rain,  temperature,  and  yield —  the  partial  cor- 
relation coefficient  is  represented  by  the  formula : — 
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Here  the  variables  are  represented  by  a,  p,  y  '^^^  terms  r^a,  r^^^  and 
rpY  represent  the  to^a/  correlation  between  each  pair  of  variables  (e.  g., 
between  rain  and  yield,  temperature  and  yield,  etc.),  and  ^  aB.  y  represents 
the  partial  correlation  between  the  factors  a  and  ^  after  the  factor  y  has 
been  eliminated. 

If,  using  this  formula,  the  factors  rain,  temperature  and  yield  are  repre- 
sented by  the  letters  p,  t,  andjy,  the  equations  are  :  — 
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If  the  letters  are  replaced  by  their  values,  calculated  by  correlation 
tables,  and  the  three  equations  resolved,  the  values  given  in  the  following 
j  table  are  obtained:  — 
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''py. 

rty- 
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^py .  t 

^ty.p 

^'pt.y 

North  Dakota   .    .    . 
South.  Dakota  .    .    . 

+  0.61 
+  0.49 

0.45 

—  0.62 

—  0.38 

—  0.56 

+  0.53 

+  0.22 

—  0.30 

—  0.48 

O.I4 

0.37 

' 


It  will  be  seen  that  the  total  correlation  coefficient  rpy  between  ram- 
fall  d.n^ yield  which  in  North  Dakota  is  equal  to  -f  0.61  and  in  South  Dakota 
to  -f-  0.49,  is  reduced  to  -f-  0.53  and  -\-  0.22  respectively  when  the  factor  tem- 
\peratur6  is  eliminated.  A  considerable  part  of  the  apparent  eftect  of  rain- 
"fall  on  the  grain  yield  of  spring  wheat  is,  therefore,  due  to  the  simultaneous 
j  action  of  temperattire.  Similarly  the  coefficients  for  the  effect  of  temperature 
only  are  —  0.30  and  —  0.48  instead  of  —  0.45  and  —  0.62. 

The  relation  betv/een  the  three  factors  under  consideration  is  clearly 
Moreover,  the   coefficients  rpy,t  =  +  0.53  and  rty.p  =  —  0.30  for 


seen. 


North  Dakota  show  the  influence  of  rainfall  to  exceed  that  of  temperature. 
'This  is  the  opposite  to  South  Dakota  where  the ,  coefficients  -f  0.22  and 
—  0.48  show  the  influence  of  temperature  to  be  predominant.  It  is  well 
jknown  that  the  rainfall  in  May  and  June  and  the  temperature  of  June  are 
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not  tlie  only  factors  influencing  yield.  It  is  for  this  reason  T;hat  the  partial 
correlation  coefficients  considered,  although  high,  are  nevertheless  far  re- 
moved from  unity  ( +  i  or  —  i). 

I200-  A  Method  Recommended  in  the  Argentine  for  Avoiding  Frost  Damage  to  Cane 

Stools.  —  ROSENFELD,  A.  H.,in  Sugar,  Vol.  XX,  No.  5,  pp.  182-183.     Chicago,  1918. 

In  the  province  of  Tucuman  (Argentine)  the  early  frosts  which  are 
frequent  at  the  end  of  autumn  or  the  beginning  of  .winter  (June  21) 
make  it  necessary  nearly  every  year  for  planters  to  cut  frost-bitten  cane 
prematurely.  Such  cane  contains  more  impurities  and  less  saccharose  than 
that  cut  at  the  end  of  July  or  the  beginning  of  August.  The  bad  effect  of 
premature  cutting  is  yet  more  marked  on  the  crop  of  the  following  year.  The 
stools  cut  in  the  middle  or  at  the  end  of  June  begin  to  sprout  very  early  in 
spring  and  the  young  shoots  are  attacked  by  frost  and  either  killed  or 
weakened  in  growth. 

To  estimate  the  damage  thus  caused  the  author  carried  out  an  experi- 
ment in  a  sugar  plantation  (striped  cane) .  The  methods  of  planting,  cul- 
tivation, etc.,  were  kept  as  uniform  as  possible  and  two  harvests  made,  one 
on  June  22,  the  other  on  August  2,  1912.  The  following  year  the  cane  was 
cut  on  July  24.  Comparative  figures  of  the  yield  and  composition  of  the 
cane  are  given  in  the  following  table  : — 


Cane  harvested  on  July  24,   1913 

Date  of  harvest 

Yield  in  kg. 

Stalks 

Analysis  of  juice 

Kg. 
of  sugar 

per 
hectare 

in  1912 

per  row 

of 
100  m 

per 
hectare 

Number 
per  row 

of 
100  m 

Average 
weight 
in  kg. 

Brix 

Sac- 
charose 

Glucose 

purity 

June  22  .   .    .    .    . 
August    2    .    .    . 

350 

481 

23  100 
31746 

519        0.76 
626   1    0.77 

17.6 
18.8 

15-8  % 
170  % 

O.I   % 
0.1  % 

89.6 
90.5 

2  290 
3420 

These  results  are  absolutely  convincing  ;  plants  cut  in  Augjust,  1912 
gave,  in  1913,  a  yield  per  hectare  exceeding  that  obtained  with  cane  cut  pre- 
maturely (June  22)  by  8  500  kg.  The  injurious  effect  of  frost  is  also  clearly 
seen  from  the  number  of  stalks  per  row  of  100  m.,  plants  cut  in  August 
1912,  yielding  107  more,  in  1913,  than  those  cut  in  June  and,  in  spite  of 
the  close  growth,  these  stalks  weighed,  on  an  average,  slightly  more  than 
those  cut  m  June.  The  August  stalks  also  contained  1.2  %  more  sac- 
charose and  1130  kg.  more  sugar  per  hectare. 

It  is  quite  clear  that  great  advantage  is  to  be  derived  from  cutting  the 
cane  as  late  as  possible,  but,  as  has  already  been  said,  nearly  every  year  the 
early  frosts  oblige  the  planters  to  harvest  early.  To  remedy  the  disadvan- 
tages arising  herefrom  it  is  advised  to  cover  stubble  with  soil  b}^  passing 
the  plough  between  the  lines.  To  test  the  benefit  obtained  from  this  method 
the  author  made  an  experiment  in  a  plantation  of  purple  sugar-cane  with 

[1200-noij 


ISd- 


soil.  PHYSICS,   CHEMISTRY  .^USTD  MlCROBIOI,OGY 


1285 


alternate  plots  of  4  covered  and  4  uncovered  rows.     Below  are  given  the 
results  obtained  the  following  year. 


Cane  harvested 

in  1913 

Yield  in  kg. 

Stalks 

Analysis  of  juice 

kg. 
of  sugar 

per 
hectare 

per  row 

of 
100  m 

per 
hectare 

Number 
per  row 

of 
100  m 

Average 
weight 
in  kg. 

Brix 

Sac- 
charose 

Glucose 

• 

purity 

Uncovered  stubble 
'Covered  stubble.  . 

545 
599 

35970 
39  534 

700 

719 

0.79 
0.83 

18.8 
19.3 

17.0  %     O.I  % 
17.8   %      O.I    % 

* 
90.5 
91.9 

3875 
4525 

This  method  is,  therefore,  satisfactory.  The  earth-covered  plots 
yielded  3  500  kg.  of  cane  per  hectare  and  650  kg.  of  sugar  per  hectare 
more  than  tbe  imcovered  plots.  The  method  is  reconmended  wherever 
practicable  as  it  is  both  easy  and  inexpensive.  » 

1202  -  Relation  of  the  Density  of  Cell  Sap  toWinter  Hardiness  in  Small  Grains.  — 

See  No.   12 17  of  this  Revieai. 

1203  -  Investigations  into  Flocculating  Power  in  Soil.—  i.  Masoni  g.,  Coagulating 

Action  of  some  Soluble  Salts  on  Clay  in  Soil,  in  R.  Universita  di  Pisa,  Istituto  di  Chimica 
agraria,  Studi  e  Ricerche,  Pt.  22  (1909-1914),  pp.  247-293  +  Bibliography  of  30  Publi- 
cations, Modena,  1917.  II.I<eoncini,  G.  and  M-^som,  G. ,  Determination  of  the  Floccu- 
lating Power  of  Soil  Solution,  Ibid.,  pp.  406-420. 

I.  An  experimentalstudy  of  the  following  thiee  phenomena,  wbich  may 
be  closely  related  :  —  A)  flocculating  power  of  soluble  salts  on  clay  in  soil ; 
jB)influenceof  thisflocculationonthepermeabilitj^of  thesoil ;  C)  absorption 
of  part  oi  the  flocculating  electroljires  as  a  result  of  flocculation.  The  study 
was  limited  to  the  action  of  certain  neutral  salts  which  are  of  the  greatest 
interest  from  an  agricultural  point  of  view,  either  as  essential  constituents 
of  fertilisers  or  because  of  their  solution  in  waters  which  come  into  contact 
with  the  soil,  such  as  chlorides,  nitrates,  sulphates  of  sodium,  potassium, 
ammonium  and  calcium.  Ordinary  soil  not  too  rich  in  clay  and  poor  in 
organic  matter  was  used.  It  was 'first  dried  in  the  air,  then  sifted  to  re- 
move the  fine  particles. 

j  CoNCLu.siONS.  —  A)  Chlorides  have  a  greater  flocculating  power  than 
jequal  weights  oi  nitrates  which,  in  their  turn,  are  superior  to  sulphates. 
'Calcium  salts  have  more  flocculating  power  than  those  of  potassium  and 
ammonium,  and  these  more  than*sodium  salts. 

There  is  no  ratio  between  the  weight  of  salts  used  and  their  flocculating 
action.  There  is,  however,  a  close  relation  between  the  solution  of  a  given 
salt,  the  ion  concentration  and  the  degree  of  dissociation  of  the  solution. 
The  flocculating  power  of  each  salt  decreases  with  the  increase  in  the  ion 
:oncentration,  dissociation  decreasing  at  the  same  time;  there  is  no  simple 
j'atio  between  these  phenomena.  The  flocculating  action  of  the  salts  tested 
s  due  exclusively  to  the  cations  and  the  claj  ey  matter  acts  as  a  negative 
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colloid.     It  is  clear  that,  as  the  anions  take  no  part  in  the  flocculation 
the  various  catiovs  act  diversely. 

Concentration  and  dissociation  being  equal,  salts  with  identical  cations 
and  different  anions  have  the  same  flocculating  power.  If  only  the  dissocia- 
tion is  equal  the  flocculating  power  varies  with  the  concentration  and,  if 
only  the  concentration  is  equal  it  varies  with  the  dissociation.  If  both 
the  concentration  and  dissociation  vary,  the  flocculating  power  increases 
when  both  of  these  increase ;  it  also  increases  when  the  concentration  in- 
creases at  the  same  time  the  dissociation  decreases.  There  is,  however, 
no  simple  ratio  between  the  first  and  second  ratios. 

The  flocculating  power  of  salts  with  identical  anions  and  different  cations 
depends  neither  on  dissociation  nor  concentration.  The  difference  in  the  ' 
flocculating  power  of  the  chloride,  nitrate  and  sulphate  oith?  same  metal 
does  not  depend  on  the  anion,  but  solely  on  the  cation,  dissociation, 
and  concentration.  The  valency  of  the  cation  has  a  relative  influence  on  the 
flocculating  power,  but  not  the  atomic  weight  of  the  different  elements. 
The  relative  unitary  flocculating  power  of  each  cation  decreases  as  the 
concentration  increases   (but  not  in  a  simple  ratio). 

Taking  the  flocculating  power  of  sodium  (Na)  as  equal  to  i,the  relative 
unitary  flocculating  power  of  the  other  elements  may  be  fixed  approximate- 
ly as  follows: —  Potassium  (K),  2.4;  Ammonium  (NH4),  2.4  ;  Calcium 
(Ca),  5-7- 

B)  The  modifications  in  the  permeability  of  the  soil  caused  by  saline 
solutions  have  no  direct  relation  to  the  flocculating  power  of  these  solutions 
on  clay,  even  in  the  case  of  very  thick  layers  of  soil  and  relatively  concen- 
trated solutions. 

C)  During  the  flocculation  of  the  clay  particles  fixa+ion  of  the  active 
elements  occurs,  bul:  it  is  not  yet  known  if  this  fixation  is  due  to  the  floccu- 
lation itself,  i.  e.,  to  simple  adsorption,  or  to  an  exchange  ot  the  elements 
mentioned  with  other  elements  of  matters  acted  on  by  the  salts. 

II.  — When  studying  the  properties  of  soils  it  would  be  advantageous, 
in  addition  to  the  chemical  analyses  and  physico-chemical  investigations 
into  the  aqueous  solution,  to  determine  easily  and  rapidly  the  floccidating 
power  of  this  solution.  Taking  as  a  basis  the  flocculation  of  kaolin  by  this 
solution  the  authors  evolved  the  following  rapid  method : — 

InanAppiANilevigator  are  placed  0.5  gm.  of  very  fine  kaolin,  20occ.of 
the  solution  to  be  tested  added  and  the  whole  shaken  for  30  minutes  and 
left  to  stand  for  6  hours.  The  thick  liquid  is  then  poured  into  a  flask  and 
the  amount  of  kaolin  in  suspension  determined  by  the  difference  between 
the  residue  left  bj  100  cc.  of  the  thick  liquid  evaporated  to  dryness  at  io5"C. 
in  a  platinum  dish  and  the  residue  left,  under  the  same  conditions,  by  100  cc. 
of  the  solution  examined.  The  smaller  the  amount  of  kaoHn  in  suspension, 
the  greater  should  be  the  flocculating  power  of  the  solution  examined,  so 
that,  all  else  being  equal,  it  may  be  considered  as  inversely  propoitionate  to 
the  amountof  kaolin  in  suspension  and,  in  comparison  with  distilled  water, 

be  expressed  by  the  formula  Pf  —  —,  where  Pf  represents  the  flocculating 
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power  to  be  determined,  A  the  weight  of  kaolin  left  in  suspension  in  the 
distilled  water,  and  S  the  weight  of  kaolin  left  in  suspension  in  the  solution 
examined. 

1204  -  The  Action  of  Neutral  Salts  on  Humus  and  other  Experiments  on  Soil  Acidity. 

—  GiLLESPTK,  1,.  J.  and  Wise,  I,.  E.  (I^aboratories  of  the  Office  of  Soil  Fertility,  Bureau 
of  Plant  Industry,  U.  S.  Department  of  Agriculture),  in  the  Journal  of  the  American 
Chemical  Society,  Vol.  XI,,  No.  5,  pp.  796-813  -f- 1  Fig.  Easton,  Pa.,  May,  191 8. 

The  investigations  described  deal  with  the  action  of  neutral  salts  on 
humus  and  the  behaviour  of  litmus  paper  towards  diherent  acid  solutions, 
and  were  made  to  determine  the  nature  of  soil  acidity.  The  addition  of 
chlorides  of  sodium,  potassium  or  barium  in  solution  greatly  increases  the 
hydrogen-ion  concentration  determined  electrically.  As,  however,  this 
increase  in  acidity  is  also  observed,  though  to  a  lesser  extent,  when  potas- 
sium chloride  acts  on  true  solutions,  saline  or- acid,  containing  no  hunms  or 
other  undissolved  substances,  great  care  must  he  taken  in  drawing  con- 
clusions as  to  the  process  of  the  phenomenon  where  humus  is  concerned. 
With  equal  concentrations  barium  chloride  has  the  greatest  effect  on  the 
electrometric  potential  of  humus  preparations  although  it  has  not  beeii 
definitely  proved  that  barium  acts  more  sliorgly  than  potassium  on  humus. 

Great  care  must  also  be  taken  when  determining  the  acidity  of  soils 
wtih  litmus  paper  because,  even  in  greatly  diluted  solutions  of  hydro- 
chloric acid,  the  result  is  largely  influenced  by  the  neutralising  action  of 
the  solution  analysed. 

It  is  improbable  that  soils  can  act  on  litmus  paper  by  their  adsorptive 
power  alone.  The  difference  observed  between  moist  soil  and  its  aqueous 
extract  is  probably  attributable  to  the  slight  solubility  of  the  organic  sub- 
stances of  the  soil. 

It  is  not  possible  at  the  present  time  to  give  any  general  explanation  of 
soil  acidity,  but  the  determination  of  truly  acid  soils  by  the  hydrogen  elec- 
trode and  suitable  indicators  may  be  considered  reliable  although  the  data 
on  the  adsorption  or  action  of  neutral  salts  on  soils  is  still  negative.  The 
litmus  paper  test  applied  to  moist  soils  may  give  results  of  a  certain  prac- 
tical value  if  the  necessary  precautions  are  observed..  The  subsequent 
choice  of  simpler  methods  is  connected  with  a  deeper  knowledge  of  the 
relation  between  the  hydrogen-ion  concentration,  on  which  the  true  acidity 
of  soil  depends,  and  their  various  biological  activities  (i). 

1205  -  Isolation  of  Cyanuric  Acid  from  Soil,  in  the  United  States.— ly.  Wise.,  i,.  e.  au^ 

Walters,  E.  H.  (Bureau  of  Plant  Industry,  U.S.  Department  of  Agriculture),  in  the 
Journal  of  Agricultural  Research.  Vol.  X,  No.  2,  pp.  85-91  -f-  i  Fig.  +  Bibliography  of 
13  Publications.  Washington,  July  9,  1917. 

While  examining  a  sample  of  Indiana  silt  loam  the  authors  isolated  a 
nitrogenous  organic  compound,  cyanuric?  acid  (C3  Hg  Ng  O3).  It  was  identi- 
fied by  comparing  in  detail  its  properties  with  those  of  s^'nthetic  cyanuric 
acid,  prepared  by  heating  urea  in  the  presence  of  zinc  chloride  (vON 
WaIvThEr's  method). 


^*     (i)  Seei?.,Nov.  1917,  No.  996.  (Ei.). 
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The  largest  amount  of  this  acid  found  was  0.150  gm.  from  23  kg.  of 
soil,  bvit  the  amount  was  reduced  by  losses  during  evaporation.  Subse- 
quently cyanuric  acid  was  found  in  various  soils  from  different  districts: 
—  a  Maine  loam  soil  in  which  potatoes  were  grown  (0.165  gm.  of  ^-cid  from 
46  kg.  of  soil),  in  a  Florida  sand  soil  in  which  oranges  were  grown  (0.04 
gm.  from  23  kg.),  in  a  Texas  soil  (0.04  for46  kg.)  identical  with  that  from 
which  the  authors  isolated  a-crotonic  acid  (i).  Cyanuric  acid  has  apparentl}' 
never  previoush^  been  isolated  from  a  natural  source.  It  is  suggested  that 
it  may  be  formed  in  soil,  by  the  decomposition  of  nucleoprotein  or  purin 
bases. 

1206  -  New  Observations  on  the  Biological  Absorption  of  Methane  and  the  Distribution 
of  Kaserer  and  Sohngen  Methane  Organisms  in  Soils,  Mud  and  Farm  Manures.  — 

GiGLiOLi,  I.  and  M.\SON,  G.,  in  R.  University,  di  Pisa,  Istituto  di  Chimica  agraria,  Studi 
e  Ricerche,  Pt.  22  (1909-1914),  pp.  76-108.  Modena,  1917. 

In  nature  methane  is  produced  in  large  quantities  by  the  decomposi- 
tion of  vegetable  detritus  and,  as  it  is  only  slightlj^  soluble,  should  pass  al- 
most entirely  into  the  atmosphere,  where,  as  a  matter  of  fact,  only  slight 
traces  of  it  occur.  This  leads  to  the  supposition  that  in  soil  and  water  it 
undergoes  actions  which  change  it  rapidly.  The  investigations  of  M.  W. 
BEiJERiNtK  and  A.  van  Delden  (1903)  gave  the  first  experimental  proof  of 
the  existence  of  soil  micro-organisms  (especiallj"  Bacillus  oligocarhophilus) 
capable  of  feeding  on  gaseous  hydrocarbons.  Later  the  work  of  H.  KaserER 
and  N.  L.  Sohngen  showed  more"  definitely  that  methane  really  is 
absorbed  b}'  soil  micro-organisms.  From  his  first  cultures  Sohngen  was 
able  to  isolate  a  special  bacillus  which  he  called  Bacillus  methanicus. 

The  great  interest  of  SoSngEn's  experiments  led  the  authors  (1906-07) 
to  verif}^  them  and  to  specify  some  of  the  conditions  under  which  absorption 
of  methane  occurs  and  to  collect  observations  on  the  distribution  of  Bacil- 
lus methanicus  in  the  soils  of  Pisa,  Ital}^  and  its  surroundings.  Thej^  began 
their  study  with  a  few  preliminary  tests,  followed  by  two  sets  of  experiments 
at  difterent  seasons.  In  the  first  set  (March  i- April  4, 1906)  the}^  studied  the 
phenomenon  in  the  presence  of  sewer  contents  and  the  mud  of  the  Arno. 
In  the  second  (April  30- July  30,  1907)  the  study  was  extended  to  field  soil 
taken  at  various  depths,  fresh  manure,  rotted  manure,  and  liquid  manure, 
working  in  the  light,  in  the  dark,  at  a  constant  temperature  of  300C  or  aver- 
age room  temperature,  as  well  as  in  the  presence  of  an  antiseptic  (chloro- 
form). Experiments  were  also  undertaken  to  verify  whether  gaseous  hydro- 
carbons other  than  methane  could  be  absorbed.  For  all  the  experiments 
SoHnGEn's  purely  mineral  culture  fluid  was  used  ;  it  contains  for  100  parts 
of  distilled  water,  o.oi  of  calcium  sulphate,  o.i  of  ammonium  chloride,  0.05 
of  magnesia-ammonium  phosphate,  0.05  of  bi-potassium  phosphate. 

RESUI^TS.  —  In  the  first  place  they  confirm  those  of  the  early  experi- 
ments of  Kaserer  and  Sohngen,  that  is  to  say,  that  methane,  in  the 
presence  of  oxygen,  is  absorbed  by  soil  bacteria.     Its  absorption  andoxi- 


(1)  See  R.  Jan.,  1917,  No.  6.    {Ed.). 
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dation  are  biological  phenomena  which  exclude  the  action  of  a  soluble 
ferment  or  soil  enzyme. 

L-ight  does  not  appear  to  have  any  special  action  on  this  biological 
absorption  of  methane  which,  however,  is  favoured  by  temperatures  above 
that  of  the  air  and  the  surface  of  the  soil,  especially  by  temperatures  round 
30°  C.  Different  varieties  and  species  of  methane  bacteria  seem  to  exist 
and  act  at  different  temperature. 

In  ploughed  field  and  meadow  soil,  organism.s  which  oxidise  and  absorb 
methane  are  rare  and  not  very  active  on  the  surface,  whereas  they  are 
abundant  and  active  in  the  lower  layers.  They  may  also  be  in  large 
jiumbersin  river  mud  (of  the  Arno,  for  example).  Manure  (especially  rotted 
and  moistened),  liquid  manure,  and  sewer  contents  also  contain  many 
methane  bacteria.  Thus  manure  well  dug  in  should  help  to  enrich  the 
soil  in  micro-organisms  which  prevent  the  loss  of  methane  by  forming,  at 
its  expense,  new  organic  matter. 

CoNCirUSiONS.  —  Methane  soil  bacteria  by  preventing  the  total  loss  of 
methaneof  which  they  transform,  in  part  at  least,  into  new  fixed  organic 
matter  either  within  their  organisms  or  in  their  products,  help  to  supply 
the  soil  with  organic  matter  closely  mixed  with  the  constituents  most  fa- 
vourable to  fertility. 

In  appendix  is  given  a  chronological  list  of  82  works  consulted  on  the 
origin  and  circulation  of  methane  in  nature  and  the  connection  of  this  gas 
with  vegetable  life.     Some  of  these  publications  are  briefly  summarised. 

1207  -  Experiments  on  the  Influence  on  the  Fertilising  Power  of  Sewage  of  the  Bacteria 

it  Brings  to  the  Soil. —  Masoni,  G.,  in  R.  Universitddi  Pisa,  Istituto  di  Chimica  Agra- 
ria,  Studi  e  Ricerche,  Pt.  22  (1909-1914),  pp.  295-327  +  Bibliography  of  22  Publications^ 
Modena,  1917.  . 

The  aim  of  the  experiments  described  was  to  determine  whether  more 
or  less  sterilised  sewage  exercises  on  the  soil  an  influence  different  from 
that  of  natural  sewage.  In  one  series  of  experiments  the  sewage  was  spread 
over  the  earth,  in  another  it  was  mixed  with  the  earth  which  was  placed  in 
earthern  pots  containing  26  lb.  In  the  experiments  were  used: — 
i)  Pots  without  sewage. 

2)  Pots  with  sewage  in  the  natural  state. 

3)  Pots  with  sewage  sterilised  by  boiling. 

4)  Pots  with  sewage    partially  sterilised  with    sulphuric    acid  at 
the  rate  of  i  %  of  their  weight. 

5)  Pots  with  sewage  treated  with  an  amount  of  sodium  stilphate 
corresponding  to  i  %  of  sulphuric  acid. 

The  better  to  determine  the  action  of  the  micro-organisms  of  the 
sewage,  earth  completely  sterilised  by  heating  to  I30-I40"C.  for  8  hours  was 
used  in  the  following  group  of  pots : — 

6)  Pots  with  sterilised  soil  unmixed  with  sewage. 

7)  Pots  with  sterilised  soil  mixed  with  natural  sewage. 

8)  Pots  with  sterilised  soil  mixed  with  sewage  sterilised  by  boiling. 
In  this  group  the  sterilised  soil  of  the  pots  was  moistened  before  beginn- 
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ingthe  experiment  so  as  to  give  it  the  same  moisture  content  as  the  natural 
soil. 

RESUiyTS.  —  The  second  set  of  experiments  especially  (sewage  mixed 
with  soil)  showed  the  following  facts  with  respect  to  the  jnelds  and  condi- 
tion of  the  plants,  not  including  the  fertilising  power  of  the  sewage 
itself  :  — 

A)  Experiments  with  soil  in  the  natural  state.  —  i)  Sterilised  sewage  gave 
much  better  results  than  natural  sewage. 

2)  vSewage  treated  with  i  %  of  si^lphuric  acid  gave  almost  the  same 
results  as  sewage  sterilised  by  boiling. 

3)  vSewage  treated  with  sodium  sulphate  gave  better  results  than 
those  with  natural  sewage  but,  on  the  whole,  slightly  inferior  to  boiled 
sewage  and  that  treated  with  sulphuric  acid. 

B)  Experiments  with  sterilised  soil.  —  Pots  with  natural  sewage  gave 
higher  yields,  not  only  than  the  control  pots,  but  than  the  pots  with  steri- 
lised sewage. 

Comparison  between  experiments  A  and  B.  —  i)  Of  the  control  pots, 
those  with  sterilised  soil  always  gave  higher  yields  than  those  with  natural 
soil,  especially  for  maize. 

2)  With  natural  sewage  buckwheat  gave  almost  the  same  yields 
in  both  natural  and  sterilised  soils,  while  maize  yiel  ded  more  in  sterilised  soil. 

3)  When  boiled  sewage  was  used  sterilised  soil  was  always  inferior 
to  natural  soil. 

Conclusions.  —  Partial  or  complete  sterilisation  tends  to  increase  the 
fertilising  action  of  sewage. 

The  two  facts  :  —  a)  that  sterilised  sewage  gave  better  results  in  natural 
than  in  sterilised  soil ;  h)  that  natural  sewage  gave  better  results  than  ste- 
rilised sewa^^e  in  sterilised  soil,  lead  to  the  conclusion  that,  although  steri- 
lised soil  of  itself  tends  to  give  yields  equal  or  superior  to  those  obtained 
in  natural  soil,  an  organic  fertiliser  free  from  micro-organisms  has  always 
more  effect  m  surroundings  containing  micro-organisms  capable  of  acting 
on  it. 

Other  experiments,  in  which  the  earth  of  the  pots  was  aerated,  confirmed 
on  the  whole  the  above  results.  This  calls  for  a  continuation  of  the 
study  of  the  influence  the  bacteria  brought  into  the  soil  by  organic  fertili- 
sers may  exercise  ,  particularly  onthe  phenomena  of  nitrification  and  deni- 
trification. 

1208  -  Experiments  on  the  Action  of  Manganese  Dioxide  on  Nitrogenous  Organic 
Substances,  Especially  Amides,  With  a  View  to  the  Use  of  this  Dioxide  as  a 

Fertiliser. — Leoncini,  G.  and  fieri,  C,  iu  R.  UnivcrsUd  di  Pisa,  Istituto  di  Chimica 
agraria,  Studi  e  Ricerche,  Pt.  22  (1909-1914),  pp.  328-248.  Modena,  1917. 
A  description  is  given  of  experiments  in  vitro  made  to  determine  whe- 
ther oxidation  of  the  nitrogenous  organic  substances  is  among  the  many 
actions  of  which   manganese  dioxide  is   capable  in  soil  with  respect  to 
vegetation.  f 

Results.  —  Ammoniacal  compounds  are  in  no  way  oxidised  by  manga- 
nese dioxide.  On  the  other  hand,  the  amides  of  the  fatty  acids  and  urea  in 
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aqueous  solution  are  easily  oxidised  at  boiling  point  with  the  formation  of 
nitric  acid  and  with  the  same  intensity  in  an  alkaline,  acid  or  neutral  so- 
lution but,  at  300C,  oxidation  hardly  takes  place  (only  slight  traces  of  am- 
monia are  sometimes  formed),  except  in  the  case  of  the  dicyanodi amide 
which  at  this  temperature  also  gives  slight  traces  of  nitric  acid. 

Amino-acids  in  aqueous  solution  are  not  acted  on  at  all  by  manganese 
dioxide.  They  give  no  nitric  acid  at  300C  or  at  boiling  point  whether  their 
solution  be  neutral,  alkaline,  or  acid. 

The  amides  of  the  amino-acids  act  similarly.  In  only  one  substitution 
derivative  of  an  amino-acid  (hippuric  acid)  is  a  tendency  of  part  of  the  acid 
to  form  amm.onia  noticed. 

Finally,  uric  acid  and  its  xanthine  and  hypoxanthine  derivatives  are 
slightly  acted  on  by  manganese  dioxide  ;  this  is  seen  at  times  only  from 
the  formation  of  small  quantities  of  ammonia. 

CoNCiyUSiONS.  —  In  most  of  the  above-mentioned  compounds  the  ni-- 
trogen  link  with  the  rest  of  the  molecule  is  so  strong  that  it  makes  the  mo- 
lecule refractory  to  the  oxidising  action  of  manganese  dioxide  at  either 
the  relatively  low    temperature  of  300C,  or,  even  at  boiling  point,  at  least 
from  a  point  of  view  of  the  transformation  of  nitrogen  into  nitric  acid. 

In  the  amides  of  the  fatty  acids  and  some  of  their  polymers  such  as 
dicyanodi  amide,  the  link  betwen  the  amide  group  and  the  acid  radical  is 
weak,  and,  in  several  cases  it  suffices  to  boil  them  with  an  alkali  or  an  acid 
to  produce,  by  hydrolysis,  the  breaking  up  of  the  amide  into  ammonia  and 
fatty  acid.  This  would  explain  why  manganese  dioxide  acts  on  such  amides 
as  a  vigorou^s  oxidiser,  capable  of  transforming  amide  nitrogen  into  nitric 
nitrogen  at  boiling  point,  but  to  ammonia  only  at  30°C. 

It  is,  then,  almost  certain  that,  apart. from.the  small  quantities  of  am- 
monia slowly  transformed  by  the  manganese  dioxide,  even  at  a  temperature 
of  3oo,if  this  dioxide  were  placed  in  the  soil,  where  thetemperature  practically 
never  exceeds  30°,  it  would  have  no  direct  oxidising  effect  of  any  practical 
importance  on  the  nitrogenous  organic  matter.  The  dioxide  may,  how- 
ever, have  a  very  useful  action  by  forming  as  a  result  of  special  environ- 
mental conditions,  colloid  solutions  with  an  indirect  diastatic  action,  by 
seconding  the  activity  of  bacteria,  the  specific  agents  of  the  various  oxida- 
tions produced  in  soil,  and,  more  specially,  that  of  nitrifying  bacteria. 

1209  -  Analysis  of  Phosphatic  Fertilisers.  — i.  at-vsoNi,  g.  ,  Contribution  to  the  study  of 

the  Adulteration  of  Bone  Superphosphates,  in  R.  Univesitd  di  Pisa,  IsHtuto  di  Chimica 
agraria,  Studi  e  Riccrche,  Pt.  22  (1909-1914),  pp.  139-170.  Modena,  1917. — 11.  Quarta- 
ROLi,  A.  and  Rogai,  A.,  On  the  Use  of  Ammonium  Citrate  in  the  Determination  of  Phos- 
phoric Acid.  Ibid.,  pp.  427-443. 

I.  —  As  bone  superphosphates  have  a  higher  commercial  value  than 
other  phosphatic  fertilisers  they  are  nattirall^Mr.oie  subject  I0  adultera- 
tion. The  author  proposes  a  simple  method  to  determine  such  adulteration 
which,  though  not  general,  gives  useful  and  sometimes  decisive  results. 
»  PrEUMInarY  tests.  —  A  little  of  the  substance  is  carefully  charred 
in  a  porcelain  dish  then  calcined  in  a  platinum  dish  which  is  removed  now 
and  again  from  the  flame.     Pure  bone  superphosphate  gives   off  no  white 
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steam.  When,  after  prolonged  calcination,  the  substance  is  still  incandes- 
cent, pure  bone  superphosphate  should  not  give  a  deep  yellow  colour  which 
subsequently  disappears,  but  should  remain  whitish  or,  at  the  most,  yellow- 
ish. After  cooling  the  calcined  residue  should  remain  white  or  have  a 
pale  reddish  tinge.  It  is  completely  soluble  in  warm  10%  hydrochloric 
acid  or,  should  a  very  small  part  remain  undissolved,  the  solution  should 
become  pefectly  clear  after  standing  a  little  while. 

Quantitative  and  qualitative  tests.  —  The  moisture,  total 
P2O5,  water  and  citrate  soluble  PgOg,  total  SOj,  and  residue  insoluble 
in  aqua  regia  are  determined.     Reducing  the  results  to  a  dry  matter  basis 

_, , ,  ,  r,rt^        total  so,  1  _»rt         total  Pa  O, 

at  lOooCthe  values  are: — ST=— — —— ^  X  100  and  SS  == — ,  ^,  ^  '   X  100. 

total  Pj  Og  soluble  P,  O, 

In  good  bone  superphosphate  these  values  should  not  exceed  130  and  the 

difference  ST  —  SS  should  not  be  great.     If  the  values  of  SS  and  ST  are 

much  below  the  minimum  of  no  the  purity  of  the  product   is  doubtful 

and  precipitated  phosphates  have  probably  been  added.     A  percentage  of 

1.3  for  the  residue  insoluble  in  aqua  regia  is  already  high. 

In  some  doubtful  cases  the  following  summary  tests  may  be  useful  :  — 
see  whether  the  aqueous  solution  gives  a  strong  reaction  to  chlorine  (pre- 
cipitated phosphates);  observe  with  a  magnifying  glass  whether  the  water- 
insoluble  residue  contains  carbon  particles  (ashes,  etc.)  ;  test  whether  the 
superphosphate  effervesces  with  acids  ;  in  special  cases  determine  the  pyro- 
phosphoric  acid  (large  quantities  show  the  presence  of  pyrophosphates  or 
superphosphates  derived  from  them). 

II.  —  The  authors  studies  the  value  of  determining  phosphoric  acid 
in  superphosphates  and  basic  slags  by  the  ammonium  citrate  instead  of  the 
molybdate  method.  It  was  shown  that,  in  the  case  of  basic  slag,  the  citrate 
method  may  sometimes  lead  to  serious  errors,  althoughthere  are  two  sources 
of  error  which  often  tend  to  balance  each  other  —  precipitation  of  magne- 
sium ferrites  or  citroferrites  and  incom^plete  precipitation  of  phosphoric  acid. 
If  the  results  disagree  and  the  precipitates  are  not  perfectly  white  and 
amorphous  after  calcination,  it  is  possible,  b}^  estimating  the  iron,  to  deter- 
mine whether  errors  are  due  to  its  presence.  In  such  a  case,  elimination  of 
the  iron  before  precipitation  by  means  of  "cupferron  "  (ammoniacal  salt  of 
nitroso-ferri-h^^droxylamine)  might  give  reliable  results.  Nevertheless,  this 
method  is  not  generally  applicable,  in  practice,  to  commercial  analyses. 

In  the  rarer  cases,  where  iron  or  aluminium  phosphates  are  concerned, 
the  citrate  method  is  not  applicable.  The  principle  consisting  in  precipi- 
tating phosphoric  acid  in  the  presence  of  iron  or  aluminium  in  any  case  or  at 
any  concentration,  by  preventing  the  precipitation  of  these  metals  by  citric 
acid  may  give  rise  to  grave  errors. 

The  existence  of  the  phenomena  studied  by  the  authors  does  not  com- 
promise the  present  citrate  method  for  estimating  Pg  Ogin  superphosphates 
except  in  a  few  exceptional  cases  of  superphosphates  rich  in  ahiminium. 
Nevertheless  these  phenomena  should  be  borne  in  mind  in  doubtful  casesi 
The  facts  studied  show  that  the  choice  of  the  concentration  and  quantity  of 
solutions  to  be  used  fixed  by  the  Italian' official  method  is  very  happy,  as 
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different  amounts  of  ammonium  citrate  and  magnesium  mixture  might  give 
rise  to  great  difficulties.  The  authors  are,  however,  of  opinion  that,  in  view 
of  the  influence  of  its  concentration  on  the  formation  of  abr.oimal  piecipi- 
tates,  the  composition  of  the  magnesium  mixtvie  should  te  n  oie  exacIjA' 
fixed. 

1210  -  The  Production  and  Consumption  of  Copper  Sulphate  and  Copper  Products  in 

Italy  (i).  —  Fasolato,  N.  (luspecor  of  Industry  and  Work  at  Turin),  in  the  Bolletlino 
deWIspettorato  ddl'lnduslriu  e  del  Lavoro,  Vol.  VIII,  Nos.  1-2,  pp.  36-64  +  3  Diagrams. 
Rome,   191 7. 

The  author's  paper  entitled  "  Cenni  sommari  sugli  impianh  per  la 
fabbrkazione  del  solfato  di  rame  esistenii  net  Regno  [Continente)  (Notes  on 
the  Copper  Sulphate  Factories  in  Italy)  gives  infovmation  of  the  copper  sul- 
phate and  "  Caff  arc  paste  "  industry  in  Italy. 

In  the  manufacture  of  copper  sulphate  refined  or  commercial  cOpper  is 
used,  besides  sulphuric  acid,  and,  as  accessories,  electrolj'tic  copper,  scrap 
copper,  cupriferous  sand,  cement  copper  and  copper  slag. 

The  process  of  manufacture  may  be  outlined  thus: —  Copper— > 
furnaces — >  tanks  for  granulating  the  copper — >  towers  for  treatment 
with  sulphuric  acid  or  other  acids— >  crystallisation  vats — >  washing 
and  centrifugalisation  of  the  sulphate.  To  produce  100  lb.  of  copper 
sulphate  are  required,  theoretically,  25.53  lb.  of  puie  copper  and,  in  prac- 
tice, 25.78  lb.  of  99  %  commercial  copper. 

"  Caffaro  paste  "  is  a  fungicide  with  a  basis  of  oxychloride  of  copper 
prepared  by  the  "  Societa  elettrica  ed  elettrochimica  del  Caffaro  "  hy  treat- 
ing copper  in  a  special  apparatus  with  chlorine  (by-product  from  the  SoL- 
W^.Y  process  for  the  preparation  of  caustic  soda)  and  transforming  the 
copper  chlcyride  obtained  into  oxychloride  in  special  mixing-mills.  The 
present  works  can  produce  98  400  cwt.  of  "  Caffaro  'paste  "  containing  16. i 
to  16.5  %  of  copper  in  seven  months.  The  consumption  of  this  paste  during 
twelve  months  (from  August  till  the  end  of  July  of  the  following  year)  was  : 
■ —  1913-14,  10  190  cwt.  ;  1914-15,  25  085  cwt.  ;  in  1915-16,  45  080  cwt. 
The  principal  markets  are  Emilia,  Piedmont,  Venetia,  Tuscany,  I^ombardy, 
the  Marches,  Apulia  and  Sicily. 

In  Italy  there  are  17  factories  producing  copper  sulphate,  including 
that  of  "  Caffaro  paste".  During  the  year  1915-16  their  daily  output 
was  6  829  cwt,  representing  80.5  %  of  the  declared  production  capacity, 
8  346  cwt.  These  17  factories  belong  to  11  firms  and  are  not  distributed 
in  conformity  with  the  needs  of  the  districts  for,  whereas  those  of  Pied- 
mont and  Liguria,  where  8.3  %  of  all  the  Italian  vineyards  is  situated, 
supply  65  %  of  the  total  production,  those  of  lyomba^dy  and  Venetia, 
where  there  is  20.7  %  of  the  vineyards,  produce  19.4  %,  and  those  of  cen- 
tral and  southern  Italy,  where  there  is  71  %  of  the  total  vineyards,  produce 
only  15.6  %. 

The  following  table  shows  the  trade  in  copper  sulphate. 


(i)  vSee    R.,  1914,   No.    108.   [Ed.) 
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It  may  be  admitted  that  eacb  year  Italy  consumes  on  an  average 
I  182  800  cwt.  of  copper  sulphate,  with  a  maxiriium,  which  is  not  hkelj'' 
to  be  exceeded,  of  approximately  1608000  cwt.  estimated  for  the  season 
1915-16  (I). 

The  17  factories  already  mentioned  are  capable  of  producing,  in  173 
working  days,-  all  the  copper  sulphate  required  for  consumption  in  normal 
times  and,  in  234  days,  the  amount  necessary  for  years  of  maximum  con- 
sumption. Estimating  that  each  factory  can  give  250  working  days  each 
year,  the  Italian  factories  should  be  able  to  produce  over  i  706  000  cwt. 
of  copper  sulphate,  which  would  be  sufficient  to  supply  the  maximum  con- 
sumption as  well  as  to  export  about  108  000  cwt.  There  are  probably  many 
reasons  why,  in  spite  of  the  large  production  of  the  Italian  factories,  copper 
sulphate  is  imported  from  abroad;  but  the  author  holds  they  may  all  be 
eliminated,  and  it  is  especially  important  to  do  so  because  wheij  importing 
copper  sulphate  the  crystallisation  water  (which  represents  over  ^/g  of  the 
weight  of  the  salt)  is  included  in  the  payment,  so  that  it  is  much  more  pro- 
fitable to  import  the  corresponding  quantity  of  metallic  copper. 

The  chief  expenses  in  the  manufacture  of  copper  sulphate  are  : — 
cost  of  copper  delivered  to  the  factory  (in^.luding  freight,  transport  from 
Genoa  to  the  factory,  and  unloading),  cost  of  manufacture,  interest  andotber 
expenses  for  the  capital  used  in  buying  the  copper,  brokerage  fees  incurred 
in  buying  the  copper,  eventual  rising  of  prices  to  balance  the  drop  which 
may  occur  the  following  season  in  the  price  of  prepared  sulphate.  The 
profit  is  obtained  from  thi  difference  between  the  estimated  cost  of  the  cop- 
per sulphate  and  its  selling  price.  A  table  of  the  prices  of  copper  sul- 
phate, illustrated  by  a  diagram,  clearly  shows  the  greatly  preponderant 
influence  exercised  on  them  by  the  cost  of  the  metallic  copper. 


(i)  See  the  half-yearly  reports  published  by  the  International  Instimte  of  Agriculture 
under  the  title:  International  Trade  of  Fertilisers  and  Chemical  Products  Employed  in  Agri- 
culture. {Ed.) 
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1 21 1  -  The  Relationship  between  the  Constituents  of  the  Ashes  of  Plants  Diversely 

Fertilised.— I/EONCiNi,  G.  ,  in  R.  Universitd  di  Pisa,  Istituio  di  Chimica  agraria,  Studi  e 
Ricerche.  Pt.  22  (1909-1914),  pp.  225-245.  Modena,  1917. 

This  paper  describes  preliminaiy  investigations  into  the  influence  of 
certain  elements  and  ladicals  added  to  the  soil  on  the  elements  of  the  ashes 
of  the  plants  grown  in  such  soil.  Theinvestigations  werelimited  to  determin- 
ing whether  the  amount  of  calcium  and  magnesium  absorbed  by  the  plant 
as  well  as  their  ratios,  may  be  modified  in  the  ash  by  increasing  the  quan- 
tity of  certain  elements  and  radicals  assimilable  by  the  plant  in  the  soil. 

Duplicate  tests  were  made  in  two  series  of  six  pots  each  containing  10 
kg.  of  ordinary  field  soil  to  which  had  been  added  calcium  nitrate  and 
magnesium  nitrate,  so  that  its  content  in  these  two  bases  should  beincreased. 
Maize  was  first  grown,  then  buckwheat  without  further  addition  of  fertili- 
ser.    Each  series  of  six  vases  was  made  up  as  follows  : — 


No.  i)  Calcium  nitrate  -\-  magnesium  nitrate 


No.  2) 

No.  3) 

No.  4) 

No.  5) 

No.  6) 


+ 

-f- 
+ 
+ 
+ 


-|-  disodium  phosphate 
+  potassium  sulphate 
+  bi-potassic  phosphate 
-H  manganese  sulphate 
-|-  ferrous  sulphate. 
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Rbs^ULTS.  —  An  examination  of  the  quantity  of  certain  mineral  consti- 
tuents of  the  ashes  shows  that,  under  the  conditions  of  the  experiment,  there 
would  be  a  close  relationship  between  the  composition  of  the  ash  and  the 
fertiliser,  especially  as  concerns  the  Mg  (magnesium)  and  PO4  (phosphoric) 
ions,  a  fact  already  well  known.  The  relationship  between  the  Mg  and  PO4 
ions  is  greatly  influenced  by  the  abundance  of  the  K  (potassium)  ion  in 
the  soil,  and  piobably  by  a  larger  assimilation  of  potash.  As  the  assimi- 
lation of  magesium  is  much  influenced  by  the  action  of  the  potassium  ion  the 
assimilation  of  phosphoric  acid  must  ako  be  influenced,  not  only  by  the 
calcium  and  magnesium  ions,  but  also  by  the  potassium  ion. 

Under  the  experimental  conditions,  in  the  piesence  of  laige  quantities 
of  calcium  and  magnesium,  cultivated  plants  tend  to  assimilate,  in  piopor- 
tion  to  green  matter,  the  same  quantities  of  PO4  ion,  whether  the  soil  has 
received  phosphatic  fertiliser  or  not.  If  the  soil  has  received  potassic  salts 
as  well,  the  quantities  of  magnesium  assimilated  vary  considerably.  The 
addition  of  phosphoric  acid  compounds  to  the  soil  causes  a  slight  decrease 
in  the  assimilation  of  calcium  ion  in  proportion  to  the  green  matter  of  the 
plant. 

Conclusions.  —  Four  ions  —  PO4  (phosphoric),  Mg  (magnesium), 
Ca  (calcium),  and  K  (potassium)  —  appear  to  be  fairly  defirritel}'  connected 
with  each  other  with  respect  to  assimilation  by  plants.  In  order  to  decide 
the  question  the  quantitative  tests  must  be  extended  to  a  large  number  of 
elements  by  varying  the  fertilisers  more  rationally  and  comparing  the  va- 
riations of  the  assimilable  element  with  the  quantitative  variations  of  the 
salts  added  to  the  soil.     The  author  is  now  carrying  out  such  experiments. 
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1212  -  Relation  between  the  Total  Phosphoric  Acid  and  that  of  the  Lecithins  in  Differ- 
ent Varieties  of  Peas.  —  HalAsz,  p.,  in  the  Biochemische  Zeitschnft,  VoLI^XXXVII, 
Nos.  I  and  2,  pp.  104-106   +  3  Tables.  Berlin,  1918. 

To  determine  the  relation  tetween  the  total  phosphoric  acid  content 
and  the  phosphoric  acid  content  of  the  lecithins  in  different  varieties  of  a 
leguminous  plant  the  author  analysed  the  seed  of  different  varieties  of  peas. 
He  found  that,  in  certairr  varieties,  the  lecithin  content  may  reach  2.34% 
and  that  the  varieties  most  rich  in  lecithins  are  those  the  ripe  seed  of  which 
is  green,  i.  e., those  rich  irr  chlorophyll.  These  varieties  contain  relatively 
little  starch.  The  yellow  seed  varieties  are  less  rich  in  lecithins,  but  con- 
tain more  starch. 

There  is  a  close  relatiorr  betweeir  the  total  phosphoric  acid  content  and 
the  phosphoric  acid*  content  of  the  lecithins.  The  fiist  is  six  or  seven 
times  greater  than  the  second  (six  times  more  in  peas  rich  in  starch  gxains 
and  seven  times  more  in  green  peas  rich  in  lecithins).  If  the  total  phospho- 
ric acid  content  of  a  variety  of  pea  be  known  it  is,  therefoie,  possible  to 
determirre  approximatel3^its  lecithin  content. 

1213  -  *' Sarothaninine  "  and*'Genisteine",  New  Alkaloids  from  the  Scotch  Broom. 

—  Valeur  a.,  I.  On  the  Presence  of  a  fixed  Alkaloid  in  the  Scotch  Broom, in  Comples 
Rendus  del' Academic  des  Sciences,  Vol.  CLXVII,  No.  i,  pp.  26-28.     Paris,  July  i,  1918. 

—  II.    On   a  New  Volatile  Alkaloid  in  the  Scotch   Broom,    Ibid.,  No.  -4,  pp.  163-164. 
Paris,    July    22,    1918.  . 

I.  — Only  very  rarely  is  one  alkaloid  found  in  a  plant;  it  might  almost 
be  said  that  plurality  is  the  rule.  If  there  are  exceptions  it  is  because  one 
of  the  alkaloids  is  present  in  such  a  preponderating  quantity  that  the  iso- 
lation of  the  others  presents  serious  difficulties.  This  was  the  case  with 
nicotine,  for  long  considered  the  only  alkaloid  in  tobacco,  until  M.  Am:6 
PiCTET showed  the  presence  of  several  other  alkaloids  in  crude  commercial 
nicotine.  The  same  took  place  with  sparteine,  extracted  by  StenhousE 
in  1851  from  the  Scotch  broom  [Sarothamnus  scoparhis)  and  which  appeared 
to  be  the  only  alkaloid  present. 

The  author  has  isolated  from  the  two  last  mother-lyes  obtained  in  suc- 
cessive crystallisations  of  sparteine,  when  they  are  no  longer  fit  for  obtain- 
ing the  salt  by  concentration,  two  new  bases, one  fixed,  one  volatile.  The 
first,  called  sarothamnine  by  the  author,  is  considered  in  the  present  note. 

The  author  describes  the  extraction  method  by  which  he  obtained  a 
white,  well  crystallised  product  by  a  combination  of  chlorofoim  andthe 
new  alkaloid,  and  fine  white  crystals  obtained  by  a  combination  of  ethyl 
alcohol  with  the  alkaloid. 

The  formula  of  sarothamnine  is  C|5  H24  Ng,  that  of  sparteiire  being 
^16  H28  Ng.  ' 

Sarothamnine  has  a  remarkable  facility  of  combining  with  certain 
solvents  ;  it  combines  with  methyl  alcohol  and  with  benzene,  giving  crys- 
talline compounds.  The  author  was  unable  to  obtain  the  base  free 
in  the  crystalline  state.  Sarothamnine  acts  as  a  ir.onoacid  to  phthalein. 
The  cold  sulphuric  solution  clearly  reduces  a  weak  solution  of  potassium 
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permanganate  ;  the  base  is,  therefore,  not  satureted.     It  is    an  isomer  of 
spartyrin,  a  base  obtained  by  the  careful  oxidation  of  sparteine. 

The  author  concludes  :  —  i)  given  the  action  of  the  high  temperature 
(250°  C)  used  in  extracting  sarothamnine.it  is  possible  that  the  base  itself 
does  not  exist  in  the  broom,  but  is  produced  by  the  decomposition  or  trans 
formation  of  an  alkaloid,  possibly  oxygenated  ;  2)  the  formula  given  is 
provisory,  as  the  alkaloid  has  not  yet  been  completely  studied. 

II.  —  The  author  has  isolated  a  fixed  alkaloid,  sarothamnine,  from 
the  mother-lye  of  the  crystallisation  of  commercial  sparteine  sulphate. 
With  an  excess  oi  soda  lye,  then  exhaiistion  by  ether,  he  was  able  to  iso- 
late, besides  a  large  amount  of  sparteine,  another  volatile  alkaloid,  genis- 
teine,  a  laevo-rotatory  base  with  the  formula  C^g  HggNg  which,  with  the 
addition  of  one  molecule  of  water,  forms  a  hydrate  which  may  be  obtained 
in  large  crystals. 

1214  -  Hydrocyanic  Acid  Content  of  the  "  Pe-gya "   Burma  Bean  (Phaseo/us 
lunatus  var.)  and  its  Estimation.  —  See  No.  1227  of  this  Review. 

1215  -  Studies  on  the  Evolution  of  the  Sweet  Principles  of  Sorghum:  Sugar  Content 
at  the  Variou'-  Stages  of  Growth  and  the  Influence  ot  Castration.  —  bekihelot,  d. 

and  Trannoy,  R.  —  I.  The  vSiigar  Content  of  Sorghum  at  the  Various  Stage;,  of  its  Growth, 
in  Comptes  rendiis  des  Siancss''^  de  V Academic  des  Sciences,  Vol.  CI^XVI,  No.  20,  pp. 
824-827  +  I  Diagram  ;  II.  The  Evohition  of  the  Sweet  Principles  of  Sorghum  and  the 
Influence  of  Castration,  J&^'rf., No.  22,  pp.  507-910.  Paris, May  2 land  June  2, 1918. 

This  paper  deals  with  experiments,  carried  out  at  the  Plant  Chemist- 
ry Station  of  Meudon  (department  of  Seine-et-Oise,  France),  on  the 
sugar  content  of  sweet  sorghum  [Sorghitm  saccharatum)  at  the  various  stages 
of  its  development.  The  seeds  were  sown  on  April  25,  1917,  and  analyses 
made  from  lots  of  five  plants. 

The  primary  reducing  sugars  (glucose  and  laevulose)  were  the  first 
to  appear,  their  quantity  gradually  increasing  until-  towards  August  24 
the  to'tal  quantity  of  both  sugars  was  4  to  5  %.  Saccharose,  which  was 
not  present  at  the  beginning,  appeared  towa''ds  August  10  and  developed 
at  first  at  the  expense  of  the  already  existing  glucose  and  laevulose.  This 
is  a  new  example  of  the  synthesis  of  saccharose  in  the  plant  at  the  expense 
of  the  primary  monoses,  in  agreement  with  the  process  reported  long  ago 
by  BerthELOT  and  Buignet  during  the  ripening  of  oranges  (i). 

On  October  5  the  saccharose  content  reach^jd  14  %  and  remained  be- 
tween 12  and  14  %  during  6  weeks,  a  content  a  little  below  that  of  common 
sugar  beets.  During  this  period  the  flavour  of  the  juice,  which  was  at  first 
slightly  acid  and  astringent,  becam-^  ple?sant  and  decidedly  sweet. 

During  the  second  fortnight  of  November  the  tissues  began  to  die; 
the  vegetable  juices  mingled  and  the  hydrating  diastases  they  contain  caused 
hydrolysis  of  the  saccharose,  which  partially  returned  to  the  state  of  glucose 
and  laevulose,  so  that  the  content  of  these  two  sugars  was  higher  at  the  end 
of  vegetation.  . 


(i)  Comptes  rendus  de  I' Ac.  des  Sc,  Vol.  51,  p.  1094,  i860.     (Author)  : 

[ISI3  I-2I5 
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This  retrogressioTj  is  yet  more  marked  in  cut  sorghum,  i.  e.,  in  th^  dead 
plant,  and  is  especially  rapid  after  a  frost  followed  by  a  rise  in  temperature, 
which  cause  the  rupture  of  the  cellular  membranes.  This  is  one  way  in 
which  sor^^hum  is  interior  to  beet  and  sugar  cane.  Another  not  less  serious 
one  is  the  great  difficulty  in  cr3^stallising  sorghum  juice.  When  small  sac- 
charose crystals  wer-  mixed  with  the  juice  evaporated  to  a  syrupy  consist- 
ency, crystallisation  did  not  finish  for  several  weeks  ;  at  the  end  of  six 
weeks  it  was  still  incomplete. 

The  density  increases  regularlj^  with  the  sugar  conten"! .  If  the  juice 
contained  onlj'^  sugar  principles  in  solution,  the  excess-  (d—i)  of  the  den- 
sity over  that  ot  the  water  would  be  about  proportionate  to  the  sugar  con- 
tent. There  is  in  the  juice  a  quantity  ot  saline  principles,  relatively  w^.ak 
as  compared  with  the  sugar  principles,  fut  sufficient  to  raise  the  density 
to  1.0025.  '^he  sugar  content,  s,  from  S  %  onwards  at  any  rate,  is  fairly 
well  represented  by  the  formula  o  =  2  (rf  —  T.0025).  This  allows  the  va- 
riations in  the  sugar  content  to  be  controlled  by  an  estimate  of  the  density, 
i.  e.,  by  a  much  more  simple  process  than  a  volumetric  analysis  with 
cupro -potassium  solution  or 'by  a  polarjmetric  measurement. 

The  suppression  of  the  "inflorescences  has  been  recommended  on 
the  ground  that  it  would  increas  -  the  sugar  content  by  avoiding  the  loss  of 
that  part  of  the  sugar  which  changes  to  starch  in  the  seed.  The  author's 
experiments  on  this  subject  were  negative  ;  castration  did  not  increase  the 
sugar  content. 

Conclusions.  —  It  does  not  seem  that,  in  normal  times,  sorghum 
can  compete  with  the  beet  or  sugar  cane.  The  sweet  juice  of  sorghum  is 
inferior  in  many  ways.  First  ot  all,  it  is  difficult  to  crystallise,  both  by 
reason  of  the  largr  proportion  of  so-called  uncrystallisable  sugars  (glucose 
and  laevulose)  and  the  presence  of  gummy  matter.  Secondly,  as  soon  as 
the  plant  is  cut  and  the  tissues  die  a  large  proportion  of  the  saccharose  again 
breaks  up  into  glucose  and  laevulose  ;  this  phenomenon  even  occurg  in  the 
plant  in  the  ground  at  the  end  of  vegetation.  Cut  sorghum,  is,  therefore, 
more  difficult  to  keep  in  silos  thjn  beet  or  cane,  and  treatment  must  not  be 
postponed  too  long. 

From  a  botanical  point  of  view  it  must  be  notqd  that  sorghum  is  re- 
produced annually  from  seed  and  is  not  so  regular  in  growth  as  beet,  w^hich 
is  biennal,  or  cane,  which  is  reproduced  vegetatively. 

Sorghum  is,  however,  a  very  hardy'plant,  easy  to  cultivate,  which  does 
well  even  in  the  north  of  France;  and  the  sweet-juice,  which  may  be  extracted 
with  presses  at  home,  and  can  be  used  unprepared,  as  a  syrup,  would  be  a 
useful  addition  in  the  household  under  the  present  conditions  caused  by 
the  war. 

1216  -  The  Effect  of  Tobacco  Smoke  and  of  Methyl  Iodide  Vapour  on  the  Growth  of 

Certain  Microorganisms  (i).  — Ludwig,  C.  a.,  iu  the  American  journal  of  Botany,  Vol. 
V,  No.  4,  pp.  171-177  -f-  Bibliography  of  7  Publications.  lyancaster.  Pa.,  April,  1918.  |f 

During  experiments  on  bacteria  and  fungi  the  author  observed   the 


t 


(I)    See  No.    1220  oi  this  Reviw.  (Ed). 
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action  of  tobacco  smoke  and,  methyl  iodide  vapour  on  the  development  of 
the  following  micio-organisms :  —  Bacillus  subtiUs,  B.  pyocyaneus,  B. 
Kiliensis,  B.  ruhidus,  B.  melonis,  B.  mycoides,  B.  campestris,  Pseudomo.ias 
radicicola,  B.  carotovonis,  Oidium  lactis,e\.c.  The  influence  on  each  of  these 
is  described. 

It  may  be  concluded  that  tobacco  smoke  is  more  or  less  toxic  to  the  mi- 
cro-organisms used  but,  in  view  of  the  very  variable  composition  of  tobacco 
smoke  it  is  difficult  to  determine  to  which  substance  or  group  of  substances 
the  toxic  action  is  due.  When  tobacco  smoke  had  been  passed  through 
one  or  more  wash  bottles  its  toxicity  is  much  smaller.  This  suggests  that 
certain  substances  which  can  be  condensed  or  dissolved  in  water  take 
part  in  the  toxic  action. 

Methyl  iodide  vapour  causes,  at  first,  a  marked  delay  in  development, 
followed  by  very  vigorous  growth,  if  of  course,  it  is  not  sufiiciently  abundant 
to  sterilise  the  culture  medium. 

1217  -  Relation  of  the  Density  of  Cell  Sap  to  Winter  Hardiness  in  Small  Grains;  In- 
vestigations in  the  U.  S.  A.  —  Salmon,  S.  C.  and  Fleming,  F.  L-,in  the  Journal  of  Agri- 
cultural Research,  Vol.  XIII,  No.  10,  pp.  497-506  -\-  i  Plate.  Washington,  June  3,  1918. 
The  death  of  plant  tissues  from  cold  may  be  due  to  :  —  i)  the  formation 
of  ice  in  the  intracellular  spaces  ;  2)  physiological  drought  ;  3)  precipita- 
tion of  the  proteids  ;  4)  desiccation  of  the  protoplasm.     In   each  case  an 
increase  in  the  electrolytic  contents  of  the  sap  should,  increase  the  resistance 
of  the  plants  to  cold  by  lowering  the  freezing  point  and  reducing  transpira- 
tion.    A  close  connection  between  the  density  of  the  sap  and  the  resistance 
of  the  plant  to  low  temperatures  seems,  therefore,  probable.     To  study  whe- 
ther such  a  connection  reall3^  exists  in  cereals  the  authors  made  a  series  of 
experiments  with  rye,  wheat,  emmer,  barley  and  oats.     The  experiments 
were  divided,  into  three  groups : — 

Group  I.  —  The  sap  was  extracted  by  pressure  after  maceration  or 
treatment  with  chloroform  or  toluene.  A  first  determination,  made  with 
material  collected  on  November  27,  1915,  gave  the  following  figures  for  the 
depression  of  the  freezing  point:  — 


i)  Rye. 

2)  Durum  wheat,  Kharkof  varietj^ 

3)  Soft  wheat,  Fultz  variety 

4)  Emmer  (Triticum  dicoccum),  Black  Winter  variety 

5)  Barley,  Tennessee  Winter  variety 

6)  Oats,  Culberson  Winter  variety 


Freezing  point 

—  1.044° 

C. 

—  1.230° 

C. 

—  1.076° 

c. 

—  1.012" 

c. 

-^  1.1170 

c. 

—  1.199° 

c. 

I1 


No  relation  was  observed  between  resistance  to  cold  and  sap  density. 
It  is  true  that  the  maximum  depression  of  the  freezing  point  is  found  in 
Kharkof  wheat,  which  is  very  hardy,  but  Culberson  oats,  which  are  very 
sensitive  to  cold,  also  have  a  high  coefficient,  surpassing  that- of  rye.  These 
coefficients  are,  however,  by  no  means  constant,  for  in  another  determina- 
Ijltionmade  on  December  17,  1915,  Kharkof  wheat  had  the  lowest  freezing 
lljpoint, — 0.9350,  whereas  those  for  the  other  plants  were:  rye,  —1.175°; 

[I3i«-i3n] 
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Fultz  wheat  —1.4420,  barley  i.32oo;W  nter  Turf  oats  — 1.2600;  Culbersoni 
oats  — 1.445*^. 

Group  II.  —  Results  similar  to  the  preceding  ones  were  obtained  with- 
out extracting  the  sap  from  the  plants.  The  leaves  were  wrapped  roun 
the  thermometer  bulb,  which  was  then  placed  in  the  freezing  mixtur 
Three  successive  determinations  were  made: —  i)  January  16,1917  :  ryej 
— 3,56<^;  barley,  — 2.59°;  2)  January  19:  Kharkof  wheat,  —3.47°;  rye, 
— ^3-58°;  3)  January  27  :  KJiarkof  wheat,  — 2.170;  Fultz  wheat,  — 2.060; 
rye,  — 2.10.0.  The  depression  of  the  freezing  point  is,  therefore,  greater 
than  for  extracted  sap.  The  differences  between  the  kinds  of  grain  do  not, 
however,  indicate  any  relation  between  the  sap  concentration  and  resistance 
to  cold. 

Group  III.  —  A  ^tudy  was  made  of  the  effect  on  the  depression  of  the 
freezing  point  of  the  turgidit}'  of  the  tissues  which,  all  else  being  equal,  has 
a  tendency  to  lower  the  resistance  of  plants  to  cold.  Wheat  and  oat  seed- 
lings grown  in  greenhouses  were  car efull}'  upiooted  and  divided  into  two 
groups  :—  i)  before  making  the  determination  the  seedlings  were  exposed 
to  sunlight  for  two  or  three  hours  at  room  temperature,  so  that  the  leaves 
wilted  partly  ;  2)  the  roots  were  immersed  in  water  so  that  the  leaves  re 
mained  turgid.  The  values  found  for  the  depression  of  the  freezing  point 
were :  — 


tie 
the 
Tb 
the 


Turkey  durum  wheat 
Fultz  soft  wheat.  .  . 
Winter  oats.    .... 


Lot    I 
Wilted  plants 


Lot    2 
Tnrgid  plants 


—  1.945° 

—  1.930" 
2. 160° 


I.4050 
I.3080 
1.230° 


difference  between  the  freezing  point  of  wilted  and  turgid  plani 
me  species  is  much  greater  than  that  between  those  of  different  spe 
qual  turgidity.     There  is,  therefore,  an  inverse  correlation  betw 
idity  of  the  tissues  and  concentration  of  the  sap. 

phe  Action  of  Ultra-VioIet  Rays  on  Sugar  Cane,  Pineapple  and  Banana^  % 

^ai.  —  Tsuji,  T. ,  in  The  Louisiana  Planter  and  Su^ar  Manufacturer,  VoL  LX 
i6,  pp.  413-414  -f  1  Table.  New  Orleans,  June  29,  1918. 
author  made  a  prolonged  study  of  the  action  of  ultra-violet  ra 
On  pla^t  physiology.  In  the  paper  under  review  he  describes  his  recent 
investi|{;ations  which  show  perfectly  clearly  the  connection  between  the  ac 
tion  of  these  rays  and  the  formation  of  carbohydrates,  acids  and  other  com 
pounds  in  sugar  cane,  pineapple,  banana,  and  other  tropical  plants. 

Sugar  cane.  —  Perfectly  normal  sugar  canes  were  grown  in  the  dark  a1 
a  temperature  of  220C.;  they  grew  but  became  pale.  Thirty  days  later  the3 
were  divided  into  two  lots,  one  of  which  was  exposed  U)  direct  sunlight 
the  other  to  ultra-violet  rays  from  a  quartz  mercury  vapour  lamp.  Thi 
etiolated  leaves  subjected  to  the  action  of  ultra-violet  rays  turned  a  dee] 
green  after  2^^  hours,  whereas  those  exposed  '=imply  to  sunlight  kept'thei 
yellow,  etiolated  colour.  •  ilii 
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In  another  experiment  three  lots  of  sugar  cane  were  planted.  One  was 
covered  with  coloured  glass  (to  intercept  50  %  of  the  ultra-violet  rays  of 
the  sunlight),  the  second  was  exposed  normally  to  sunlight,  and  the  third  to 
the  combined  action  of  the  sunlight  and  that  of  the  mercury  vapour  lamp. 
These  three  lots  received  equal  amounts  of  fertiliser.  After  several  months 
the  second  lot  was  found  to  contain  30  %  more  sugar  than  the  first,  and  the 
third  lot  8  %  more  than  the  second.  The  increase  in  the  weight  of  the  sugar 
of  each  lot  respectively  in  a  given  time  points  to  the  possibility  of  reducing 
the  20  months  normally  required  for  each  sugar-harvest  to  less  than  one 
year  by  the  use  of  ultra-violet  rays. 

Pineapple  and  banana.  —  Pineapples  exposed  to  the  action  of  ultra- 
violet rays  ripen  more  rapidly  than  those  exposed  to  sunlight  onl3^  Pineap- 
ples were  subjected  to  the  action  of  ultra-violet  rays  for  40  minutes  each  morn- 
ing; the  fruit  was  riper,  more  juicy  and  larger  than  that  exposed  to  sunlight 
only.  The  same  favourable  action  was  observed  on  the  banana.  Banana 
leaves  and  stalks  which  had  been  cut  and  placed  in  water  kept  their  ori- 
xpos«p  ginal  freshness  even  after  two  weeks,  when  they  had  previously  been  sub- 
jected to  the  action  of  ultra-violet  rays,  whereas  other  untreated  material 
was  faded  completely  after  six  or  seven  days.  The  author  sees  in  this  a 
means  of  preventing  the  deterioration  of  exported  bananas,  but  lays  stress 
on  the  care  necessary  in  the  treatment  as  the  distance,  duration  and  inten- 
sity have  to  be  very  carefully  regulated  to  prevent  bad  effects. 

Practical  sources  of  ultra-violet  rays.  —  The  ultra-violet  rays 
of  sunlight  are  quickly  absorbed  by  the  atmospheric  gases,  and  only  a 
small  proportion  of  them  reaches  the  surface[^ofthe  earth.  The  use  of  mercury 
lamps  is  too  expensive  for  practical  application.  The  author,  therefore, 
has  attempted  to  devise  more  economical  methods.  In  his  latest  system 
the  ultra-violet  rays  are  derived  from  small  carbon  rods  impregnated  with 
sodium  tungstate,  uranium  nitrate , ammonium  molybdate  and  titanous 
chloride. 


m 


I219  -  Physical  Factors  of  Tropism.  —  Dufrenoy,  J.,  m  the  Revue  generate  des  Sciences^ 
Year  XXIX,  No.  15-16,  pp.  430-451.  Paris,  August,  1918. 

The  numerous  investigations  into  tropism  have  shown  the  direction 
and  intensity  of  geotropism  and  phototropism  to  depend  : —  i)  for  a  given 
individual,  on  the  physical  factors  of  the  environment; 2)  for  given  ecological 
conditions,  on  the  physico-chemical  properties  of  the  cellular  constituents 
of  the  individual. 

Heliotropism  may  be  modified  by  internal  secretions  and  traumatic 
and  parasitic  actions  affecting  cellular  nutrition.  Lateral  br  arches  of  trees 
which  are  normally  horizontal  may  become  geotiopic  when  the  top  is  de- 
stroyed or  if  attacked  by  parasites.  For  example,  lateral  branches  of 
pine  attacked  by  Aecidium  elatinum  acq_uire  a  negative  geotropism,  whereas 
^branches  of  Scotch  pine,  cluster  pine  and  spruce,  borne  on  a  level  with  galls 
'jjip   jof  Coccus  resintfians  on  the  trunk,  become  positively  geotropic. 

LOEB,  having  observed  the  geotropic  curve  tc  be  closely  connected  with 
the  presence  and  position  of  leaves  on  the  stalk,  deducted  from  this  the  hypo- 

[IS18-18I9] 


let  It 

tliel 
leK* 

.J 


1302  PLANT   CHEMISTRY   AND   PHYSIOLOGY 

thesis  of  the  existence  of  special  substances,  or  geotropic  "  hormones  " 
that  pass  from  the  leaf  to  the  tree,  thus  causing  its  geotropic  curve. 

The  author  considersthis  hypothesis  neither  justified  nor  necessary.  In 
many  coinpletely  leafless  plants  the  floral  stem  cuives  even  more  rapidly 
than  in  plants  with  leaves.  Theauthorhas  made  a  new  study  of  the  question 
and  his  results  lead  him  at  interpret  geotropic  cuiving  more  simph^ : — 

It  is  the  result  of  unequal  surface  growth.  The  rate  of  geotropic  curv- 
ing and  the  rate  of  growth  depend  on  the  turgescence  of  the  tissues  and  are, 
therefore,  proportionate  to  the  rate  of  absorption  of  water.  It  is  for  this 
reason  that  the  curving  and  growth,  rapid  in  stems  standing  in  water,  are 
slower  in  those  standing  in  saiine  solutions  and  absent  in  plants  deprived 
of  -water. 

I220  -  Artificial  Budding  of  Roots.  —  Molisch,  H.,in  the  SitzungsheHcUe  der  Kaiserlichen 
Akademie  der  Wisscnschaftcn  in  Wien,  Mathematisch-naturwissenschaftliche  Klasse,  Abteil- 
ung  I,  Vol.  CXXVI,  Pt.  I,  pp.  3-13  +  2  Plates.  Vienna,  1917. 

Although  much  work  has  been  done  on  causing  artificially  the  budding 
and  growth  of  leaves  (i)  little  attention  has  hitherto  been  given  to  this  ar- 
tificial budding  of  roots  and  few  observations  have  been  made  on  the  period- 
ical formation  of  roots  in  perennial  plants  (2).  Moreover,  the  few  results 
published  do  not,  as  a  rule,  agree  and  make  it  impossible  to  determine  whe- 
ther, during  the  winter,  the  roots  enter  a  period  of  rest  independent  of 
outward  conditions  or  whether  they  do  not  develop  in  winter  as  a  result  of 
unfavourable  environment.  If  the  branches  of  species  with  a  marked  tend- 
ency to  produce  adventitious  roots  no  longer  show  this  tendency  in  autumn 
or  winter,  in  spite  of  the  presence  of  factors  favourable  to  gwwth,  and  demand 
some  method  of  forcing  before  showing  it,  the  hypothesis  of  rest  independ- 
ent of  outward  conditions,  or  "  spontaneous  "  rest,  would  be  confirmed. 
The  author  attempted  to  verif}^  this  by  the  following  method  :  —  freshly 
cut  branches,  one  to  three  3'ears  old,  of  species  easily  prodttcing  adventitious 
roots  {Salix.  Populiis,  PhiladelpJms  coronarius,  Viburnum  Opulus)  were 
subjected  during  September,  October  and  November  to  the  action  of  sub- 
stances called  by  the  author  "  Treibstofie  "  (substances  causing  budding)  — 
hot  water,  tobacco  and  paper  smoke.  After  treatment  the  branches  were 
exposed  for  one  or  two  hours  in  the  open  air,  then  placed  in  a  greenhouse 
at  a  temperature  of  12  to  200C,  or  in  a  thermostat  at  a  temperaiure  of 
about  250C. 

A  comparison  of  the  branches  subjected  to  treatment  and  the  control 
branches  showed  that  exposing  the  branches  to  tobacco  smoke  for  24  hours, 
to  paper  smoke  for  48  hours,  or  to  a  warm  water  bath  (at  30°  C.)  for  12  hours 
causes  the  leaves  to  fall  more  rapidly  and  the  appearance,  a  few  weeks  later, 
of  numerous  adventitious  roots.  The  control  branches  showed  only  a  few 
small  adventitious  roots  or  none  at  all  as  ma}'  be  seen  from  the  photographs 
reprodu.ced.  The  author  concludes  that  there  is  a  period  during  which  the 
roots  have,  so  to  speak,  no  further  tendency  to  grow ;  this  is-their  period  of 


(i)  See  R.  Jan,.  1916,  No.  62.     [Ed.)  —  (2)  See  R.  April,  1917,  No. 313.     (Ed.) 
[a3I9-l'J30] 
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rest.  This  period  does  not,  however,  always  depend  on  the  presence  of 
unfavourable  factors,  but  is  very  often  "independent  ",  such  as  that  of 
the  budding  of  leaves,  since,  for  two  kinds  of  organs  the  same  "  activating  " 
substance   ("  TreibstofEe  ")  may  shorten  the  period   and  cause  budding. 

1 22 1  -  The  Influence  of  Pollinisation  and  other  External  Factors  on  the  Floral  Organs 
and  the  Flowering  Period;  Research  in  Japan.  —  Mo rita,  koichi, in  The  Botanical 

Magrt2;jwt%  Vol.  XXXII, No.  375,  pp.  39-52  +  6  Tables  +  10  Figs.  Tokj'o,  March,  1918. 
The  paper  describes  research  work  on  the  influence  of  pollinisation  and 
other  external  factors  (mechanical  and  physico-chemical)  on  the  modifi- 
cation of  the  floral  organs  and  the  duration  of  the  flowering  period.  Many 
fropical  Orchidaceae  present  certain  physiological  phenomena  which  show 
this  influence.  The  aut.hor  chose  a  Japanese  species  —  Cymbidium  virens 
—  which  responds  to  the  following  factors  by  fairl}^  strong  reaction  :  — 
i)  Influence  op  pollinisation.  —  This  influence  is  felt  in  several 
ways  :  —  the  flowering  period  is  lengthened  ;  the  stigma  closes  completely  ; 
the  gynostemium  swells  ;  the  ovary  swells  and  lengthens. 

2)  iNlEfLXJENCE  OF  DEAD  POLLEN  AND  POLLEN  EXTRACT,  —  Dead 
pollen,  killed  by  boiling  water  or  chloroform,  when  placed  on  the  .stigma 
also  causes  it  to  close  and  t.he  gynostemium  to  swell,  but  does  not  influence 
the  duration  of  flowering.  The  author  concludes  that  dead  pollen  contains 
active  principles  which  are  ver}'  stable  with  regard  to  heat  and  chloroform. 
For  this  reason  he  studied  the  influence  of  these  extracts  (small  balls  of  cot- 
ton soaked  in  pollen  extract  obtained  with  hot,  distilled  water,  placed  on 
the  stigma  cavity)  and  found  the  influence  to  be  the  same  as  that  exercised 
by  dead  pollen,  except  that  the  gynosteniium  does  not  swell. 

3)  Influence  of  mechanical  factors.  —  The  placing  of  grains 
of  sand  on  the  stigma,  or  the  artificial  wounding  of  the  gynostemium,  have 
no  effect  on  the  flower  of  Cymbidium  virens ;  this  is  contrary  t(5  the  results 
obtained  with  other  tropical  species. 

4)  Influence  of  the  pollen  of  other  plants.  —  Pollen  from  other 
species  of  the  same  family  (Orchidaceae)  has,  so  to  speak,  the  same  effect 
as  pollen  from  the  same  species.  On  the  other  hand,  pollen  belonging  to 
species  of  other  families  [Prunus,  Narcissus,  Salix,  etc.)  give  absolutely  ne- 
gative results. 

5)  Influence  of  chemical  matters.  —  Mineral  matter  has  no  ef- 
fect ;  organic  matter  (fatty  acids  and  certain  sugars)  seem  to  have  some 
effect  on  the  stigma,  but  the  reaction  has  not  yet  been  clearly  demonstrated. 

1222  -  Experiments  on  **  Pneuraatocarps ".. —  BAtjMG.\ERTE^,^iO.,in  the  Sitzungsbetichte 

der  Kaiserlichen  Akadcmie  in  Wien,  Mathematisch-naturwissenschafiliche  Klasse,  Abtei- 
lungl,  Vol.  CXXVI,  Pt.  I,  pp.  13-40  +  4  Figs.  +  i  Plate  +  Bibliography  of  20  Publi- 
cations. Vienna,  191 7. 

The  author  undertook  a  series  of  experiments  on  fiuits  which,  as  a 
result  of  internal  gas  pressure,  present  an  abnormal  growth  due  to  the  swell- 
ing of  the  pericarp.  The  author  calls  all  fiuits,  of  veiy  difierent  species, 
which  show  this  inflation  "  pneumatocarps  "  ("  Pneumatokaipien  "),  and 
he  has  studied  the  phenomenon  from  a  morphological,  biological  and 
physiological    point    of    view. 
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The  presence  of  gas  within  the  fruit  may  be  ascertained  by  pressing 
with  the  finger  or  pricking  holes  in  the  skin.  The  gases  seem  to  be  formed, 
by  the  combustion  of  carbohydrates  owing  to  respiration.  De  Negri's 
analytical  investigations  gave  the  following  figuies  for  the  composition 
of  these  gases :  —  COg,  9.88  %  ;  O,  16.59  %  >  N,  73.53  %.  If  these  values 
are  compared  with  those  given  for  atmospheric  air  {CO2, 0.04  %  ;0, 20.81  %  ; 
N,  79.19  %)  the  gas  in  the  pericarp  is  seen  to  be  much  richer  in  COg.  Respi- 
ration takes  place  in  all  the  tissues  where  carbohydrates  can  accumulate. 
The  author  carried  out  a  microscopical  study  of  the  tissues  of  "  pneu- 
matocarps  "  in  order  to  determine  the  connection  between  the  histological 
conformation  of  the  fruits  and  the  formation  of  the  gases  they  contain/ 
His  studies  on  the  following  species:—  Astragalus  CicerL,.,  Colutea  hale- 
pica  Ivam.,  C.  orientalis  Mill.,  Nigella  damascena  Iv.,  Staphylea  Bumalda 
D.  C,  S.  pinnata  L,.,  led  him  to  distinguish  three  types  : — 

i)  Staphylea    type: — centre  of  respiration  in  the    mesocarp    and 
osmotic  phenomena  through  the   endocarp. 

2)  Nigella  tVpE:—  centre  of  respiration  in  the  mesocarp  and 
"  setting  free  "  ("  Ablosung  ")  of  the  impermeable  endocarp  on  the  one 
hand  with  formation  of  gas  by  the  respiration  of  the  embryos  on  the  other. 
'  2)  Leguminosae  type  :—  centre  of  respiration  first  in  the  numerous 
embryos,  then  localised  particularly  in  the  meatic  tissues  of  the  placenta 
and  funiculus,  with  the  result  that  the  endocarp  may  become  the  seat 
of  respiration. 

The  biological  importance  of  the  internal  air  of  "  pneumatocaips  "  con- 
sists partly  in  forming  a  moistuTe;saturated  environment  favourable  to  the 
development  of  the  embryos,  and  partly  in  causing  the  formation  of  fruit 
which  is  both  as  developed  as.  possible  and  as  light  as  possible.  This  is  a 
great  advantage  if  the  action  of  the  wind  as  a  factor  favouring  repioduc- 
tion  be  considered.*! 

1223  -  Inheritance  of  the  Characters  of  the  Endosperm  in  Hybrids  between  Hard  and 

Soft  Wheats  in  the  United  States.  —  freeman,   G.  F.,  in   The  journal  of  Heredity, 
Vol.  IX,  No.  5,  pp.  211-226  +  5  Figs.  Washington.  May- June,  1918. 

It  is  known  that,  in  wheat  grain  with  a  high  content  of  gluten  as  com- 
pared with  that  of  starch,  the  constituents  remain  cemented  together  when 
tiiegrainiscompletely  ripe,  thus  giving  it  a  compact  texture  and  a  trans- 
lucent, glassy  appearance.  When  the  gluten  content  is  not  high  enough  to 
cement  the  mass  of  the  endosperm  completely  the  decreased  volume  of  the 
grain'is  not  sufiicient  to  compensate  for  the  loss  in  moisture  so  that  air 
spaces  occur  and  the  grain  remains  soft  and  opaque. 

The  author  distinguishes  two  types  of  soft  grain  according  to  the 
appearance  and  distribution  of  the  air  spaces  : — 

i)  "true  softness  "  typi,  in  which  the  air  spaces  are  finely  scattsred 

throughout  the  endosperm;  it  is  onl>  slightly  affected  by  external  factors. 

2)  "  yellow  berry  "  type,  in  which  the  air  spaces  occur  in  groups 

with  well-defined  margins;  in  these  opaqueness  may  be  confined  to  a  small 

spot  or  include  the  whole  endosperm. 

The  results  are  given  of  a  series  of  experiments  carried  out  to  determine 
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the  conditions  governing  the  transmission  of  these  chaiacters.  Numerous 
crossings  were  made  between  soft  and  hard  wheats  and  the  progeny  analysed 
asfarasip4.  ' 

I.  —  Experiments  with  wheats  of  the  "  true  softness  "  type. 
The  cross  hard  Algerian -wheat  I  xSonora  35,  a  soft  American  wheat,  gave, 
in  F-^,  .plants  with  intermediate  characters,  in  which  the  maternal  and  pa- 
ternal characters  graded  into  each  other,  passing  in  a  regular  series  from  al- 
most hard  to  almost  soft  wheat. 

Two  hybrids  were  <"hosen  from  F^: — a)  No.  16-1  with  23  %  of  hard 
grain  and  yy  %  of  soft  and  intermediate  grain ;  6)  No.  16-5,  with  14  %of 
hard  grain  and  86%  of  soft  and  intermediate  grain.  From  each  of  these' 
hybrids  were  sown  separately  : —  i)  hard  grain  ;  2)  soft  grain  ;  3)  naturally 
mixed  grain  {soft,  hard  and  intermediate).  Table  I  shows  the  compo- 
sition  of  the  Fg  obtained. 

Table  I.  —  Composition  of  the  F^ 
of  the  cross  hard  Algerian  wheat  1   X  Sonora' ^^  soft  wheat. 


Number  of  Fj  plants  with 

Fi  seed  used  for  sowing 

all  bard 
seed 

hard,   soft 
and  inter- 
mediate 
seed 

all  soft 
seed 

The  hard  seed  \  °*  S^'  "^t"'  P^«^"^^^  in  F^  ...  - 
(  of  No.   16—5         »             »         .... 

The  soft    seed  j  °*  J!«-   ^^"^         »            "         "    •    "    " 
(  of  No.   16—5         »             »         .... 

^1.       -J        ,  \  of  No.   16— I         »             »         .... 
The  mixed  seed  {     „  ^^ 

(  of  No.    16—5         »             »          .... 

12 

7 

4 
II 
19 

12 

7 

14 
13 

36 
39 

I 
I 

3 

5 

17 
10 

Total  progeny  of  the  cross  I  "X.  35   •    •    ■ 
Percentage  of  plants   per  class    ■    .    . 

68S       . 

30% 

l%51 

55    % 

336 
•5   % 

Although  the  progressiv.;  passage  from  one  t^^pe  to  another  makes  the 
analysis  and  grading  of  the  descendants  difficult  the  following  facts  may  be 
discerned  : — • 

i)  vSelected  haid  seed  tends  to  produce  progenj'  with  hard  or  mixed 
seed  with  a  decrease  or  absence  of  completely  soft  seed. 

2)  Selected  soft  seeds  tend  to  produce  progeny  with  soft  or  mixed 
seed  with  a  decrease  or  absence  of  completely  hard  seeds. 

These  facts  become  still  clearer  in  the  following  generations.  Thus,  in 
1915,  a  1  lant  (No.  16-5-1-15)  was  isolated  from  the  F^  of  No.  16-5  which 
had  28  %  of  hard  seed  and  72  %  of  soft  and  intermediate  seed.  Table  II 
shows  the  composition  of  the  F^  obtained. 
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Tabi,e  II.  —  Composition  of  the  F^  of  the  cross  hard  Algerian  wheat  7 

X  Sonora  3'^  soft  wheat.- 


Number  of  Fj  plants  with 

F,  seed  used  for  sowing 

all  hard 
seed 

hard,    soft 
and   inter- 
mediate seed 

all.  soft 
seed 

The  hard  seed  of  No.   1 6-5-1- 15  produced     .... 
^he  soft  seed  of  No.              »                     »            .    .    .    : 

39 

8 

27 

17 

The  F^  of  hard  seed  is,  therefore,  composed  of  plants  with  hard  or  mixed 
seed  with  complete  absence  of  those  with  soft  grain  only.  The  descendants 
of  soft  seed  are  composed  of  plants  with  soft  oi  mixed  seed  with  complete 
absence  of  those  with  hard  seed  only. 

Exactly  the  same  results  are  obtained  in  F4.  It  may  be  assumed  that 
plants  with  mixed  grain  types  are  hsteiozygous  with  respect  to  the  factors 
determining  the  texture  of  the  endosperm,  whereas  plants  with  only  one 
type  ot  seed  are  homozygous. 

What  are  the  genetic  factors  influencing  the  texture  of  t}  picall>  soft 
endosperms  ? 

Th?  author  admits  the  existence  of  two  independent  lactors  (contained 
in  two  different  chromosomes)  which  govern  the  proportion  of  gluten  and 
starch  in  the  endosperm.  They  show  incomplete  dominance  over  their 
absence,  so  that  th^  characters  depending  on  it  are  all  the  more  obvious  as 
the  number  of  determinants  present  in  the  endosperm  is  greater.  In  the 
C8se  of  double  fertilisation  there  may  be  in  the  endosperm  three  pairs  of 
determinants  A  and  B  (ABABAB;,  from  which,  by  an  uninterrupted  series  of 
intermediate  values,  the  formula  ab  ab  ab  denoting  the  complete  absence 
of  the  determinants  AB  is  obtained.  Since  the  presence  of  at  least  three 
As  and  one  B  produces  typically  soft  seed,  all  the  groups  from  Ab  Ab  AB 
to  ABABAB  would  produce  such  seed.  When  there  are  less  than  thiee 
As  and  B?  the  seed  is  typically  hard  ;  this  is  the  case  for  all  the  groups 
ababAB  AbAbab,  aBaBab  ..  up  till  ababab  In  all  other  cases  where  successive 
reduction  of  the  factors  leads  to  three  factors  only,  the  seed  is  intermediate. 

The  grain  may  thus  be  divided  into  three  groups  : —  1)  soft,  2)  hard, 
3)  intermediate.  Taking  these  considerations  as  a  basis  and  representing 
Algerian  hard  wheat  by  the  symbol  ABAB  and  Sonora  soft  wheat  by 
abab .  the  author  draws  up  th&  genealogical  table  of  the  F^  and  F^.  The 
values  he  deducts  from  it  correspond  very  well  with  those  found  experi- 
mentally. 

II,  —  Experiments  with  soft  whe.'^ts  of  the  "  yellow  berry" 
TYPE.  —  This  character  is  very  sensitive  to  the  action  of  external  factors. 
In  certain  pure  strains  of  hard  wheats  the  percentnge  of  "  yellow  berry  " 
grains  varies  from  one   year  to  another.  When  the  percentage  of  yellow 
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berries  is  small  the  opaque  spots  are  small  but  when  the  percentage  is  high 
the  spots  are  large  and  cover  the  whole  endospeim. 

The  factors  governing  the  apt  earance  of  yellow  berry  have  not  yet 
been  defined  or  analysed.  From  their  nature  and  behaviour  it  is,  however, 
certainthat  they  differ  greatly  from  those  govcrninp;  "  true  sfiftncss  "  and 
are  very  sensitive  to  outsid'^  influence.  Ther  j  is  no  doubt  that  the  tendency 
to  produce  yellqw  berries  is  inherited  ;  this  was  proved  by  the  experiment 
made  from  1914-1916  with  145  pure  strains  of  Turkey  wheat.  A  compa:!;i- 
son  of  the  percentages  of  yellow  berries  in  the  different  years  of  the  experi- 
ments gave  the  following  correlations  :-  1914  and  191S :  +  57  %  _+  4  %  J 
1915  and  1916 :  +  33  %  ±  5  %  ;  1914  and  1916:  +  41  %  ±  5  %.  All  these 
figures  are  more  than  six  times  greater  than  the  probable  eiior. 

1224  -  On  a  Case  o|  Permanent  Variation  in  the  Glume  Lengths  of  Extracted  Parental 
Types  and  the  inheritance  of  Purple  Colour  in  the  Cross  Iriiicum  polonicum 

X    T,  Eloboni,  in  England. —  St.  Clair  Caporn,  a.  ,  iu  the  journal  of  Genetics, 
Vol.-VH,  No.  4,  pp.  259-280  +  2  Plates.  Cambridge,  August,  1918. 

The  characters  of  the  two  parents  used  tor  the  cross  are  : — 

Tntmrni  polonicum  :  —  Average  glume  length,  29.23  mm.  Grain  whice, 
long  and  pointed,  with  a  deep  furrow. 

T.  Eloboni.  —  Average  glume  length,  10.58  mm.  Grain  short,  stumpy 
and  hard  ;  pigmentation  of  tht  cells  of  the  pericarp. 

A)  Glume  length  .  —  F^  generation.  —  The  glumes  were  intermediate 
in  shape  and  size  to  those  of  the  parents,  but  varied  greatly  above  and  below 
the  average. 

•  F2  generation.  —  There  were  three  types  of  glumes  :  —  a)  as  long  or 
short  as  those  of  the  parents  ;  b)  almost  as  long  or  short  as  those  of  the 
parents  ;  c)  intermediate  between  those  of  the  parents.  In  reconstructing 
the  _^oZy wns  o/uma^/oMS  (i)  with  respect  to  glume  length  a  curve  with  three 
distinct  points  is  obtained,  thus  showing  that  segregation  of  the  characters 
has  taken  place.  According  to  Prof.  Biffen  (2)  this  curve  results  from  the 
overlapping  of  three  separate  curves  representing  the  lengths  of  i)  homo- 
zygous short,  2)  long,  3)  lieterozygous  short -long  glumes  respectivel5^  This 
phenomenon  is  seen  more  clearly  in  F^. 

F3  generation.  —  The  seed  of  183  heterozygous  Fg  ears  were  sown  in 
separate  rows.  In  F3  170  rows  were  obtained  containing  sufficient  plants 
to  give  the  following  classification  : — 


Short  glumes 

Short,  medium  and  long  (mixed) . 
Long  glumes 


Number  of  F  .lines 


found 


calculated 

by   the   ratio 

1:2:1 


41 
87 
42 


42.5 
85.0 

42.5 


(i)  See  R.  Sept,  1918,  No.  973.  (Ed.).  —  (2)  BiffeNjR.  H.,in  the  Journal  of  Agricultural 
Science,  1905  (Ed.)  . 
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An  examination  of  i^gconfirmedthe  observations  made  with  F^,  namely, 
that  the  numbers  found  agree  very  well  with  those  calculated  and  with  the 
ratio   I  :  2  :  I  of  monohybrids. 

A  further  fact  proved  unmistakabh  is  worthy  of  attention.  In  plants 
with  long  glumes,  such  as  those  of  the  parent  Triticum  polonicnm  which 
reappear  in  the  F2  and  ^"3,  the  average  length  of  the  glumes  (24.15  mm.) 
is  always  below  that  found  in  the  parent  (29.23  mm.).  Similar  results  are 
probably  obtained  with  short  glumed  plants,  with  the  dif^rence  that  the 
average  length  of  their  glumes  should  exceed  that  of  the  parent  Triticum 
Eloboni.  There  is  reason  to  believe  that  this  shortening  and  lengthening 
of  the  glumes  observed  in  the  long  glumed  and  short  glumed  plants  ot  the 
F2  and  jFs  remains  unchanged  throughout  all  the  generations. 

B)  Grain  colour.  ■ —  F^  generation.  —  All  the  hybrids  had  the  purple 
colour  characteristic  of  Triticum  Eloboni. 

F2  generation. —  Grain  with  purple  streaks  en  a  light  ground  occurred. 
There  were  28  plants  \\dth  purple  grain,  8  with  streaked  grain  and  136  with 
uncoloured  grain,  corresponding  to  the  ratio  3  :  i  :  12.  The  ratio  is  relatively 
simple,  but  the  small  number  of  purple-grained  plants  in  spite  of  the  domin- 
ance of  this  colour  in  the  F^  is  surprising.  F^  is  yet  more  complicated. 

F3  generation.  —  Numerous  data  on  the  colour  of  the  grain  are  given 
and  closely  investigated.  Nevertheless  the  author  concludes  that  none  of 
the  ratios  observed  in  the  JFg  can  compare  with  the  ratio  3  :  i :  12  obtained 
in  the  J^2-  None  of  the  hypotheses  put  forward  to  explain  these  phenomena 
by  multiplying  the  number  of  chromatic,  inhibitory,  developing  factors,  etc. 
give  a  satisfactory  explanation  and  the  problem  of  the  giain  cofour-in 
crosses  between  Triticum  Polonicum  and  F.  Eloboni  remains  unsolved. 

1225  -  Experiments  on  the  Structure  of  Common  Rice  and  Gluten  Rice,  in  Japan. 

—  Yasuk£,  Y.,  in  The  Botanical  Magazine,   Vol.  XXXII,  No.  377,  pp.  83-90.   Tokyo, 
May,  1 91 8. 

By  crossing  common  rice  with  gluten  rice  (i)  an  F^  was  obtained  com- 
posed of  plants  with  all  the  external  characters  of  common  rice  and  an  F^ 
with  ^/4  of  the  plants  resembling  common  rice  and  Y^  similar  to  gluten  rice. 
These  facts  seem  to  point  to  dominance  of  common  rice,  yet,  an  analysis 
of  many  Fc,  plants  showed  that  the  grains  of  the  "  common  rice  "  type  were 
not  all  similar  but  could  be  sub-divided  into  two  groups  :-r- 

Groupi.  — The  endosperm  of  the  grain  is  translucent  and  when  treated 
\vith  an  iodine  solution  of  potassium  iodide  immediately  turns  blue.  These 
are  characters  belonging  to  common  rice  and  plants  of  this  group  must  be 
considered  ^owo2;^ows  (AA). 

Grotip  2.  —  The  grains,  with  semi-translucenc  endosperms,  give  a  red 
to  reddish  violet  colour  with  iodine  ;  they  are  intermediate  between  those 
of  common  rice,  which  are  translucent,  and  those  of  gluten  rice,  which  are 
opaque  iBB),  and  should  be  considered  A^^^fozygows  AB). 

The  genetic  data  on  descendants  of  grain  which  is  considered  heter.o- 


(i)  Of  the  variety  known  in  Cochin-China  as  "  Nep  ". 
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zygous  in  respect  of  the  above-mentioaed  characters,  fully  confirm  the 
author's  hypotheses.  In  six  different  cases  the  Fa  showed  simultaneously 
plants  of  the  "  common  rice  "  and  of  the  "  gluten  rice  "  types,  in  the  ratio 
1:2:1  observed  in  cases  of  monohybridisnt.  The  general  average  obtained 
was  1056  plants  of -the  "  common  rice  "  type,  1740  hybrids  (heterozygotes), 
and  884  of  the  "gluten  rice  "  type.  The  corresponding  theoretical  numbers 
were  910,  1820,  91C. 

In  conclusion,  che  above-men:ioned  facts  seem  to  show  that  the  domi- 
nance of  common  rice  over  gluten  rice  is  incomplete,  but  io  prove  this  de- 
finitely,, the  Fj  and  F3  mnst  be  analysed.     This  the  author  proposes  to  do. 

1226-  The  Inheritance  of  Tight  and  Loose  Paleae  in  A  vena  nuda  Crosses,  in  England. 

—  St.  Clair  Caporn,  A.,  in  the  Journal  of  Genetics,  Vol.  VII,  No.  4,  pp.  229-246  -|-  6 
Figs.  Cambridge,  1918. 

Results  of  a  series  of  reciprocal  crosses  made  between  Avcna  nuda  and 
three  varieties  of  ordinary  oats  —  Thousand  Dollar,  Ligowo,  and  Nubian 
Black  —  with  the  intention  of  studying  the  inheritance  of  the  characters 
"  tight  "  and  "  loose  "  paleae. 

Characters  op  thr  parents.  —  A  vena.  nuda.  — lyong,  dangling  spike- 
lets  with  as  many  as  9  flowers  ;  loose,  free,  membranous  white  and  giey 
paleae  fiom  which  the  grains  are  easily  detached. 

The  three  following  varieties  have  tight  paleae  :  —  Thousand  Dollar 
Oat.  —  Two-grained  spikelets,  rarely  3-  or  4-grained.  Inner  paleae  thin  but 
stiff,  the  outer  thick  and  curled  round  the  edges  of  the  inner. 

Ligowo  Oat.  —  lyike  Thousand  Dollar,  save  that  it  tends  more  to  form 
3-grained  spikelets  and  its  grain  is  plumper. 

Nubian  Black  Oat.  —  Is  a  shorter  strawed  oat  than  the  two  previously 
described. 

Fi  Generation.  —  The  panicles  contained  a  varying  proportion  of 
many -flowered  spikelets  of  the  "  nuda  "  type,  and,  in  the  basal  regions, 
the  2-flowered  spikelets  predominated. 

The  paleae  showed  every  conceivable  gradation  from  th^  "  pure  tight  " 
of  the  tight  grained  parents  to  the  wholl}'  membranous  palea. 

The  percentage  of  "  pure  tights  "  ranged  from  20.4  to  68.7  % ;  that  of 
the  "  puie  looses  "from  7.8  to  46.8  %  The  rise  of  the  one  appears  to  be 
correlated  by  the  lali  of  the  other,  not  only  when  dift'erent  plants  are  com- 
pared, b'ut  also  in  difterent  zones  of  the  same  plant,  as  are  shown  in  the  pro- 
portions found  ir  one  plant : — 

...  67.0  %  pure  tights  : 

.    •    •  45.8% 

.    .    .  26.8  %        »         » 

...  5-0  %        »         » 

•    •    •  7-4%        »  « 

This  gradual  diminution  in  the  number  of  tight  paleae  and  increase  in 
the  number  towards  the  tip  is  a  tendency  noticeable  in  ever}-  heterozygous 
panicle. 

In  the  case  of  Nubian  Black  X  Avena  nuda  the  F^  colour  was  a  bright 
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brown  sometimes  overlaid  with  a  faint  greyish  flush.  This  may  be  due  to 
the  fact  that  the  black  parent  is  really  made  up  of  at  least  3  different  kinds 
of  blacks,  represented  zygotically  by  the  formulae  BB  b'b'  GG  ;  BB  B'b'  gg ; 
and  BB  b'b'  gg,  where  B  and  B''are  factors  foi  blackness,  and  0  for  grey 
colour. 

In  the  Fj  of  the  cross  between  ^ym^  nuda  and  the  white  oats  Thousand 
Dollar  and  Ligowo,the  plants  "raised  were  a  mixture  of  greys  and  whites, 
with  dominance  of  grey  in  the  cross  gre\  X  white. 

F2  Generation.  —  This  contained  pure  tights  and  mixed  individuals. 
The  proportion  of  plants  with  all  grains  tight  were  as  follows  : — 

i)  Out  of  213  Avena  nuda  9    X  Thousand  Dollar  -{' ,  64  plants. 

2)  Out  of  172  Ligowo  $    X  Avena  nuda  (^  ^4qp[Q.nts. 

3)  Out  of  133  Avena  nuUa  5   X  Ligowo  ^  ,  31  plants. 

There  were  thus  518  plants  with  free  paieae  and  mixed  paleae,  against 
144  with  all  grains  tight,  in  the  ratio  of  3  :  i,  as  was  confirmed  by  further 
analj'-ois. 

Fs  Generation.  -  -  The  plants  of  mixed  type  of  the  F^  gave  in  the  F^, 
the  following  types : — 

I.  —  Pitre  tights.  —  All  the  grains  on  the  plants  enclosed  in  tough, 
wholly  sclerotised  paleae. 

IJ.  —  Tight-containers.  —  One  or  more  "  pure  tight  "  paleae,  the  rest 
varied. 

311 .  —  Hard  hacks.  —  No  "  pure  tight  "  pal^s.  Paleae  partly  membranous, 
partly  stiffened,  the  hard  portion  varying  from  a  slightly  chickened  midrib 
to  the  stifiening  of  nearly  the  whole  palea. 

IV.  —  Penulti-looses.  —  As  in  type  HI  but  the  hardening  is  never  found 
above  the  lowest  polea  in  anj^  of  the  spikelets.     These  verj,e  closely  on  the 

Y  —  Pure  looses. — All  paleae  absolutely  membranous.  These  5  types 
were  distributed  as  follows  in '  he  F^ : — 


F^  crosses 

Ft,  Plants 

Total 

Type  I 

Type  II 

Type  III 

Type  IV 

Type  V 

F,  plants 

Thousand  Dollar  Q     X  Avena  nuda  Q    . 
Avena  nuda  Q     X   lyigowo    Q  .*  •    .    .    • 
I^igowo  0     -^  Avena  nuda,   Q 

283 

163 

164 

610 

341 
359 

161 

113 

95 

61 

24 
25 

• 

18 

i6' 

12 

"33 

657 

65 

ToUls    .    .    . 

610 

1319 

369 

110. 

46 

3445 

As  might  have  been  expected  the  pure  tights  make  up  almost  exactly 
^  of  the  total. 

Type  IJ  is  really  a  mixture  of  2  distinct  types  ;  it  contains  some  plants 
that  never  throw  pure  tights,  as  is  shown  on  analysing  the  progeny.  The 
author  found  that  78  out  of  1310  are  of  Type  II .  On  arl  ding  these  78  plants 
to  the  numbers  369  +  no  +  46  of  Types  III  —  IV  —  V,  we  get  a  total 
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of  603.  Inthis  way,  the  respective  numbers  of  plants  of  types  I,  II  and 
III  —  IV  —  V,  i.  e.,  610  — 1232  —  603,  would  be  in  the  ratio  of  I  :  2  ;  I, 
showingthat  compl etetightnessis  determined  by  asingle  independent  factor. 

But  what  is  it  that  causes  the  heterogeneity  of  the  603  plants  of  the  types 
III  —  IV  —  V,  which  have  the  one  common  property  of  being  unable  to 
give  rise  to  pure  tights  ?  On  adding  the  number  of  plants  of  Types  IV 
and  V,  we  get  156,  or  about  ^  of  the  total  603.  This  proportion  shows 
that  other  factois  must  be  coming  into  play,  assumed  by  the  author  to 
be  3  in  number  :  X  =  a  factor  capable  of  rendexing  all  the  paleae  on  the 
plant  pure  tight  ;  Y=  a  factor  capable  of  rendering  some  of  the  paleae  on 
the  plant  pure  tight ;  Z  =  a  f  actoi  capable  of  rendering  some  of  the  paleae 
on  the  plant  more  or  less  sclerotised  but  never  wholly  tight. 

All  the  pure  tight  forms  must  be  homozygous  to  X,  no  matter  whether 
they  contain  Y  or  Z  oi  not.  Similarly  all  plants  which  never  throw  pure  tights 
must  be  recessive  for  X  (their  formula  would  be  xx).  ,  On  crossing  these 
2  types,  we'get  a  large  mmiber  of  F^  combinations  (e.  g.,  XYZ  xYZ;  Xyz 
xyz;  XYz  xyz;  XYZ  xyz),  all  with  a  constant  feature  :  the  heterozygosity  of  X. 
Id  the  i^^gtiiereis  ^  of  pure  tight  plants,  and  ^/4  of  variably  tightened 
paleae  according  as  Y  and  Z  are  present  both  homozygously,  b'^th  he- 
terozygously,  one  homozygously  and  one  heterozygously  and  so  on,  or  both 
absent.  It  should  be  addedthatthe  functions  assignedto  the  factors  Y  and 
Z  are  merely  hypothetical. 

Number  of  spikELETS.  • — ■  Tight  pales  have  the  advantage  of  holding 
the  giain  and  thus  preventing  it  from  being  shaken  out;  it  is  thus  a  character 
of  great  agricultural  value,  which  it  wouldbe  desirable  to  combine  with  the 
many-flowered  habit  of  the  Arena  nuda  spikelets.  Unfortunately  the  au- 
thor has  found  that  there  is  an  absolute  incompatibility  between  these  two 
characters,  as  the  food  materia]  which  might  be  used  to  produce  the  addi- 
tional grains  is  used  up  instead  to  strengthen  the  paleae. 

Colour  ofthe  Paleae.  —  There  is  nq  repulsion  between  grey  or  brown 
colour  and  pure  tight  paleae,  though  the  author  had  previously  thought 
there  was,  judging  from  the  material  studied. 

1227  -  Selection  of  a  Type  of  *'Pe-gya"  Bean  (f*Aaseo/ws  lunatus  var.)  witha  Low 

PruSSiC  Acid  Content,  in  Burma.  —  Warth,  F.  J.,  andKoKoOYi,  in  the  Agricultural 
Research  Institute,  Pusa,  BulletinNo.  79, 11  pp.  +  6  Tables.  Calcutta,  1918. 

.  The  bulletin  under  review  gives  the  results  of  a  seiies  of  selection  experi- 
ments aiming  at  the  isolation  of  strains  or  types  of  "Pe-gya  "  (Buima  bean, 
a  variety  of  Phaseolus  lunatus)  poor  in  prussic  acid  so  as  to*  avoid,  if  possible, 
the  cases  of  poisoning  attributed  to  this  bean  by  London  firms. 

One  hundred"  Pe-gya  "  plants  were  collected  fioni  the  Sagaing  district 
and  the  prussic  acid  (HCN)  content  of  the  seeds  determined  by  the  follow- 
ing analytical  method:— 

The  glucoside  was  extracted  fiom  the  finely-ground  seed  with  alcohol. 
The  alcoholic  extract  eyaporated  to  dryness,  was  taken  up  with  water,  hy- 
drolised  with  dilute  acid,  then  distilled  over  a  water  bath,  air  being  bubbled 
through  during  the  process.  The  hydrogen  cyanide  thus  obtained  was  ab- 
sorbed by  30CC.  of  sodium  bicarbonate  solution.     The  distillate  was  then 
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brought  up  to  a  yolume  of  400  to  500  cc.  with  water,  30  cc.  of  normal 
potassium  hydroxide  and  16  cc.  of  an  aqueous  solution  of  ferrous  sulphate 
added,  and  the  whole  shaken  at  regular  intervals  for  three  hours.  The 
liquid  was  then  acidified  and  left  to  stand  for  some  days  till  the  Prussian  blue 
was  completely  precipitated.  The  precipitate  was  filtered,  washed  with  a 
small  amount  of  alkali  and  the  Prussian  blue  re-precipitated.  If  the 
amount  of  Prussian  blue  was  small  it  was  determined  colorimetricall3%if 
large  it  was  collected  on  a  filter,  ignited  and  weighed  as  ferric  oxide  (FcgOg). 

While  making  these  determinations  large  differences  were  noted  in 
the  prussic  acid  content  of  the  seed.  For  selection  purposes  eight  plants 
were  chosen,  two  with  a  low  HCN  content  (0.0004  to  0.0012  %),two  with  a 
high  content  (0.0138  to  0.0347  %)  a^^d  four  with  a  medium  content  (0.0018 
0.0012,  0.0030,  0.0112%). 

There  Was  no  differejice  between  the  size,  shape,  or  colour  of  the  beans; 
they  all  consisted  of  a  mixture  of  brown  liiottled  seed  with  seed  of  a  more 
uniform  brown.  No  correlation  could,  therefore,  be  found  between  the 
external  caracters  and  the  prussic  acid  content  which  would  simplify  se- 
lection by  avoiding  long  and  difficult  analys.es.  Seed  from  each  of  these 
eight  plants  was  sown  in  three  districts  with  widely  different  climates : 
i)  Mandalay,  in  the  arid  zone  ;  2)  Hmawbi,in  the  wet  Irawaddy  delta  zone; 
3)  Tatkon,  in  Central  Burma,  where  the  rainfall  is  intermediate. 

Percentages  of  prussic  acid  in  the  seed  of  the  parent  plants 
and  those  of  the  descendants. 


. 

Parent  plants 

Descendants 

Mandalay 

Hmawbi 

Tatkon 

ist  sowing 

2nd  sowing 

3rd  sowing 

IvOt    1 

.     .    .    0.0004    .    . 

S  I 

(    2 

• 
0.0008 

0.0012 

• 
0.0008 

O.OOIO 

0.0015 

O.OOIO 

0.0015 

IvOt   II 

• 
.    .    ,    0.0012    .    . 

*   3 
'   4 

0.0016 

0.0016 
0.0021 

0.0015 

0.0017 

0.0016 
0.0016 

Lot  III 

.    .    .    0.0018    . 

•      5 

0.0016 

0.0021 

0.0021 

0.0021 

Lot  IV, 

.    .    .   0.0022    . 

.       6 

0.0021 

0.0027 

0.0026 

0.0027 

0.0024 

Lot  V 

.    .    .    0.0030   . 

•      7 

0.0028 

0.0043 

0.0062 

0.0036 

0.0036 

Lot  VI 

.     .      .     O.OII2 

8 

0.0058 

0.0072 

0.0146 

0.0094 

0.0043 

Lot  VII 

.     .      .     0.0138     . 

1 10 

0.0083 

0.0249 
'0.0242 

0.0220 

0.0108 

O.OIOI 

Lot  VIII 

.     .      .    0,0347     . 

i  II 
( 12 

0.0250 

0.0317 
0.0314 

0.0317 
0.0325 

0.03  II 

0.0180 

0.0188 

The  prussic  acid  content  of  the  seed  of  the  descendants  obtained  at  each 
of  these  stations  was  determined  by  the  method  alr'eady  given.  The  results 
are  given  in  the  above  table  together  with  those  found  for  the  parent  plants 
of  which  lots  I-II  (poor  in  HCN)  and  VII- VIII  (rich  in  HCN)  had  been  di- 
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vi  (led  into  two,  the  first  with  mottled  seed,  the  second  with  uniformly  brown 
seed ;  both  these  groups  had  been  sown  separately  to  determine  whether 
any  "correlation  existed  between  the  difference  in  colour  and  the  prussic 
acid  content. 

From  this  table  it  is  seen  that,  in  spite  of  the  great  differences  in  the 
climate  and  soil  of  the  three  stations,  the  seed  with  a  low  and  that  with  a 
high  prussic  acid  content  always  produced  descendants  poor  or  rich  in 
prussic  acid  respectively. 

CoNCiyUSiONS :  —  In  spite  of  variation    caused  by  climate  and  soil  the 
prussic  acid  content  of  the  "  Pe-gya  "  bean   i<^  an  inherited  character  which  • 
remains  fairly  constant  in  the  descendants. 

There. is  no  correlation  between  the  colour  of  the  seed  audits  prussic 
acid  content. 

The  best  "  Pe-gya  "  beans  grown  in  Burma  so  far  still  contain  a  little 
prussic  acid,  but  only  half  the  amount  found  in  the  beans  imported  from 
Madagascar  to  solve  the  problem  of  decreasing  this  toxic  principle. 

1228-  Behaviour  of  the  Hybrids  of  the  Two  Varieties  of  Peas  "  Siroendo  "  and'*  Sans 
Parchemin  tres  large  Cosse";  Experiments  in  Japan.  —  Sigeroku,  N.,in  The  Bota- 
nical Mdgcizine,  Vol.  XXXII,  No.  377,  pp.  91-102  +  2  Figs.  Xokyo,  May,  1918. 

The  Japanese  pea  "  Siroendo  "  and  Vilmorin's  "  Sans  parchemin  tres 
large  cosse  "  pea  both  have  edible  pods  which  have  not  the  parchment -like 
lining  common  in  many  other  varieties  of  peas  with  unedible  pods.  By 
crossing  these  varieties  the  author  obtained  in  thei^^  hybrids  of  a  totally 
different  character  from  the  parents,  namel}'  with  hard,  parchment-like 
pods  which  did  not  wilt  when  ripe  but  kept  their  stiffness  and  opened 
when  twisted. 

This  rather  rare  phenomenon  suggests  the  presence  of  two  complemen- 
tary factors  which,  being  separated  in  the  parents,  have  no  effect,  but  when 
united  in  the  h>  brid  cause  the  parchment-like  thickening  of  the  pods. 

Should  this  be  really  so  plants  with  stiff  pods  and  others  with  soft  pods 
in  the  ratio  9  :  7  should  be  found  in  F^.  An  analysis  of  622  F^  plants  showed 
there  to  be  339  with  hard  pods  and  283  with  sof  c  pods.  The  theoretical 
figures  corresponding  to  the  ratio  9  :  7  are  349.88  and  272.12  respectively. 
The  agreement  between  the  numbers  found  and  those  calculated  is  satis- 
•  factory,  the  deviation  being  Jh  10.88  and  the  probable  error  _+  P2.37. 

An  analysis  of  several  F^  plants  shewed  : — 

I)  Fj  plants  with  soft  pods  produced  exclusively  plants  with  soft 
pods  in  the  F3. 

2)OttheF2  plants  with hardpods only  some  gave  in  Fsdescendants 
with  hard  pods  (Group  A),  whereas  the  others  gave  a  progeny  of 
mixed  plants,  some  having  hard  pods  and  some  soft  pods  amongst  which 
may  be  distinguished  group  B  (with  ratio  of  the  two  types  equal  to  9:7) 
and  Group  C  ^with  ratio  equal  to  3:1).  Numerous  analyses  showed  the 
three  groups  ^,  5  and  C  to  be  in  the  ratio  i  :  4  !  4  as  is  seeft  from  the 
following  data:  — 
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Number  of  F^  plants  with  hard  pods 


Descendants  in  F. 


68 


(Homozygous  (with  hard  pods)    .  7  of  group   A 

i                                •■  I  33  of  group  B 

{  Heterozygous 61  ]  ' 

1  f  28  of  QTOun  C 


28  of  group  C 


All  these  facts  may  be  accounted  for  if  it  be  admitted  that  the  thicken- 
«  ing  of  the  pod  is  due  to  two  factors  separated  in  each  of  the  parents,  the 
factor  L,  producing  the- parchment -like  tissue  but  unable  to  exercise  this  ac- 
tion except  in  the  presence  of  D,  which  acts  as  a  developer.     The  r^-sults 
of  the  cross  might  be  formulated  as  folk  ws  :  — 
P  (parents)  LLdd  +  DDll 

Fx  (ist    generation  of   hybrids)  \    ^^^^  ^   ^  p^j^,   ^   ^  ^^^d  +  4  DLdl  (i) 

)    DDll  +  LLdd  4  ddll  (2) 

F2  (2nd  generation  of  hybrids)  j    ^  p,,^  ^  ^  j_j^,  ^^^ 

By  a  study  of  the  gametic  formula  of  the  F^  it  is  possible  to  determine 
in  advance  the  composition  of  the  F^.  The  seven  combinations  of  (2)  and 
(3)  represent  individuals  with  a  single  factor  which,  inthe  following  genera- 
tion, will  givj  descendants  with  soft  (unthickened)  pods.  On  the  other 
hand,  of  the  nine  combinations  of  (i)  only  the  first  DDLL  will  give  homo- 
zygous descendants  composed  exclusively  of  plants  with  parchment -like- 
pods,  whereas  the  others  will  produce  mixed  descendants  in  the  ratio 
9  :  7  and  3  :  i,  as  is  seen  from  the  following  diagram  : — 
DDLL  with  homozygous  descendants 

DLLl        ) 

•      with  mixed  descendants  in  the  ratio  3  :  i 


DLLd 
DIdl 

These  formulae  and  figures  agree  perfectly  with  the  data  obtained  by 
analysing  F^  and  F3  aud  confirm  the  author's  hypothesis  of  the  existence  of] 
two  complementary  factors,  the  fusion  of  which  causes  thickening  of  thej 
pods. 

1229  -  Alternate  Wheats. —  De  Vilmorin,  J.,  in   FeuUle  d' informations  du  Ministlre-  ,dt 
AND  Pcr.sE  r Agriculture,  Year  XXIII,  No.  2,  16  pp.  Paris,  January  8, 1918. 

CROPS  "  Alternate  wheats  "  are  wheats   which  may  be   sown  alternateh.  inj 

autumn  01  spring  as  opposed  to  purely  spring  wheat, such  as  March  chiddamj 
which  cannot  be  sown  in  autumn.  Wh-ats  which  may  be  considered  alter- 
nate are  :  — 

i)  Wheats  which  b^  sown  throughout  March:— 
Ble  des  Allies.  —  Grain  sown  at  the  end  of  February  ma>  ripen  at  the 
same  time  as  winter  wheat.     Very  fine,  white  grain.  Does  well  sown  in  Marcl 
in  the  north  and  centre  ot  France. 

BIS  seigle.  —  Does  well  in  very  light  soils  which  appear  unsuitec 
to  rye. 
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Amidonnier  hlanc.  —  Suitable  to  cold,  mountainous  soils  and  does 
well  where  other  wheats  do  not  yield  at  all.  Grows  remarkably  qutbkly. 
Yield  not  large. 

Ble  de  Noe.  —  Suitable  to  any  average  good  soil  so  long  as  it  is 
healthy.     Subject  to  rust.     Does  well  in  the  south. 

Barbti  d  gros  grain.  —  Also  does  well  in  the  south. 

Saumur  de printemps.  —  Gruwn in  the  plain  oi  Caen. 

2)  Wheats  which  must  be  sown  before  March  15  at  the  i^atest:  — 
Bordeaux.  — ■  Does  well  in  clay  or  vegetable  soils  as  well  as  calcareous 

subsoils.     Is  most  common  in  the  South-West.     In  the  West  and  Centre 
it  covers  half  the  area  under  wheat. 

•  Japhet.  —  Does  very  well  in  February  and  often  in  March.  Is  suit- 
able for  sowing  in  spring  where  winter  wheat  has  failed  through  frost.  Much 
grown  in  Normandy. 

Herisson  sans  harhes.  —  Very  resistant  to  heat. 

3)  Wheats  which  may  be  sown  in  February:— 

Inversahle.  —  Very  early  ;  adapted  to  the  rich  soils  of  the  Centre  and 
North.  Is  being  grown  more  and  more  in  France.  Is  particularly  popular 
in  lyombardy. 

Dattel.  —  Is  sown  in  February  in  the  Pas-de-Calais  and  Somme  depart- 
ments.    Ears  a  little  late  but  gives  a  good  yield  regularly. 

Gros  bleu.  —  Does  well  in  all  soils  ;  one  of  the  most  widely  grown  va- 
rieties. 

Touzelle  rou^e  de  Provence.  —  Should  be  confined  to  the  South  as  i-  is 
aftected  by  cold.  In  healthy,  calcareous  soils  in  Provence  and  lyanguedoc 
it  gives  large  yields. 

Rouge  de  Saint-Laud.  —  A  little  sensitive  to  cold.  Good  varietytfor 
the  West. 

Richelle  blanche  de  Naples.  -  -  For  the  south,  and  south-west  districts 
and  the  calcareous  soils  of  Berr)  .    Slightly  sensitive  to  cold . 

Richelle  blanche  hdtive.  —  Excellent  for  the  warm  climates  of  the 
South  and  Algeria. 

BiedeGironde.—r  Beardless  wheat.  Tillers  little  but  is  very  resistant 
to  rust  and  smut.  An  excellent  wheat  for  calcareous  soils  but  very  sensitive 
to  cold. 

Of  the  bearded  wheats  may  be  mentioned :  — 

Rouge  prolifiqiie  barbu.  —  For  the  South.     Adapts  itself  to  anj''  soil. 

Rieti  —  Gives  good' results  in  good  soils  aiid  even  in  the  medium  soils 
of  the  centre. 

Petanielle  blanche  de  Nice.  —  Variety  for  the  South,  for  rich,  and 
preferably  calcareous,  soils. 

Finally ,  with  certain  reserve,  Bon  Fermier.  -  An  excellent,  very^  widely 
grown  wheat.  It  is  often  planted  in  February  and  commonly  does  well  in 
spring,  but  its  success  at  this  season  is  not  absolutely  assured. 

1230  -  Manitoba  Wheat  in  1918,  in  Algeria.  —  Trabut.I^.;  in  Le  Progris  agricoU  et  viticoU, 
Year  XXXV,  No.  28,  pp.  38-39.  Moutpellier'  July  14,  1918. 

Manitoba  wheat  has  given  good  results  this  year  in  Algeria.     Its  resist- 
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ance  to  rust  was  remarkable,  not  one  smutty  ear  was  found  in  the  ex- 
perimental crops  of  the  Botanical  Station,  the  ears  were  longer  than  in  the 
previous  year,  and  the  grain  very  fine.  The  seed  received  contained  se- 
veral varieties  which  it  was  necessary  to  separate  and  cultivate  separately. 
At  first  sight  five  different  varieties  may  be  easily  distinguished  : — 

i)  Manitoba  A.  —  White,  more  or  less  long  ears  with  only  a  few  short 
awns  at  the  tip  and  three  or  four  abortive  spikelets  at  the  base.  This  form 
is  very  similar  to  Marquis  wheat,  but  behaved  differently  in  summer  cultural 
experiments.  Marquis  wheat,  sown  on  July  15, 1917,  gave  a  crop  in  Octo- 
ber ;  it  adapts  itself  well  to  irrigation  and  might  be  cultivated  with  maize. 
Manitoba  wheat,  under  the  same  conditions,  grew,  but  only  gave  a  few  thin 
ears. 

2)  Manitoba  B.  —  Is  distinguished  by  longer  ears  free  from  abortive 
spikelets  at  the  base  of  the  ear. 

3)  Fife.  —  Similar  ear  but  red  ;  probably  one  of  the  ancestors  of  Mani- 
toba. 

4)  Huron.  —  Long  white,  bearded  ear. 

5)  Beardless  hard  wheat.  —  Short,  close  ear.  This  hard  wheat  is  of 
good  quality  but  can  onh^  be  judged  when  it  has  been  isolated  and 
grown  on  a  large  scale  under  varying  conditions  and  compared  with  the 
native  wheats.  At  first  sight  it  appears  to  be  a  hard  wheat  suitable  for 
dry  countries  and  late  sowing.  It  is  a  spring  hard  wheat.  It  is  not  ver}' 
common  in  cultivated  Manitoba  wheat  and  the  ears  should  be  sought  for 
and  cut  before  the  harvest. 

1231  -  Rhodes  Grass  (CA /or/5  Gay  ana)  atCuba.  — Goodman,  d.  s.  and  Centurion, 

M.  A. ,  ia  the  Revista  de  Agiicultiira,  Comercio  y  Trabajo,  Year  I,  ISTo.  i ,  pp.  1 7-1 8  j+  .1  Fig 
*  Havana,  January,  191 8. 

Mr.  Goodman,  of  the  Chamaguey  Agricultural  Station,  and  Mr.  Cunliffe 
of  the  Santiago  de  las  Vegas  Station,  grew  Rhodes  grass  experimentally. 
The  former  lound  it  entirely  satisfactory,  giving  a  high  yield,  being  easily 
made  into  hay  and  accepted  by  live-stock  without  difficulty.  The  lattei 
found  it  suitable  to  poor,  lightsoils.andoneof  the  most  productive  fodder 
plants  during  the  dry  season  (but  less  so  duiing  the  wet  season).  Sowing 
in  July  in  pool  soil  gives,  in  January,  about  1.2  tons  per  acre  and,  eight 
months  latei  1.6  tons  per  acre.     The  hay  is  excellent  and  keeps  well.  •  | 

1232  -  Cotton  Growing  in  Venezuela.  —  henry,   F.  a.,  in  Commerce  Reports,  No.    193, 
pp.  642-643.    Washington,  D.  C,   August  17,  1918.      ' 

It  is  stated  that  the  cultivation  of  cotton  has  been  regularly  carried 
on  in  Venezuela  since  the  American  Civil  Wai.  During  the  last  20  yeais 
the  domestic  cotton-manufacturing  industry  has  developed  considerably, 
and  in  spite  of  an  impo]t;t  duty  of  3.43  cents  per  lb.  on  raw  cotton,  the 
industries  have  frequently  been  obliged  to  import  it  from  the  United  States.   1 

The  chief  cotton -growing  regions  are  near  Valencia  and  also  farther   ' 
in  the  interior  in  the  State  of  Portuguesa.     It  is  also  being  grown  near 
Barquisimeto,  Coro,  and  in  other  localit'es.     The  high  piices  that  have 
prevailed  for  the  past  two  years  for  cotton  and  cotton  goods  have  given 
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a  great  stimulus  to  cotton  growing.'  The  Government  has  aided  in  this 
movement  by  the  distiibution  of  seeds.  The  only  figures  the  writer  has 
available  showing  the  quantity  raised  are  the  following,  which  are  stated , 
in  metric  tons  (of  2  204.6  lb.)  transported  by  the  "  Gran  Ferrocarril  de  Ve- 
nezuela ".  States  of  Aragua  and  Carabobo  :—  1906,  254  tons;  1912,  3  002 
tons;  1915,  1140  tons;  1916,  1223  tons;  and  1917,  1 931  tons;  the 
production  in  the  State  of  Poituguesa  for  1916  was  605  tons,  and  in  1917, 
I  944  tons.  These  figures  probably  represent  seed  cotton  and  do  not  by 
any  means  include  the  entire  production  of  Venezuela  or  even  of  the 
consular  district  of  Puerto  Cabello. 

Official  reports  predict  a  bright  future  for  the  industry.  The  locusts 
have  proved  very  disastrous  at  times  and  were  largely  responsible  for  the 
drop  in  production  in  the  Aragua-Carabobo  region  from  1912  to  1915.  It 
is  thought  that  the  climate  and  soil  of  Venezuela  are  better  suited  to  the 
growing  of  "Upland  "  varieties  of  cotton  than  "  Sea  Island  "or  "  Egyptian  ". 

1233  -  The  Production  of  Flax  in  It&ly.  —  Ingegneria  ItaHana,  Vol.  II,  No.  35,  p.  103. 
Rome,  August  22,  1918. 

Flax  production  in  Italy  has  been  rapidly  decreasing  during  the  last 
twenty  years  as  a  result  of  the  ever-increasing  competition  with  imported 
cotton.  Whereas  the  production  in  1895  was  392  000  cwt.  of  fibre,  in  1913 
it  was  only  39  000  cwt.  In  that  year  the  Italian  flax  industry  imported 
39  000  cwt.  of  raw  flax,  mostly  from  Russia,  3  900  cwt.  of  carded  flax  and 
78  400  cwt.  of  flax  thread,  chiefly  from  Belgium.  The  Italian  flax  industry 
consists  preeminently  of  weaving.'  More  than  three-quarters  of  the  raw 
material  used  are  imported.  The  most  important  centres  of  production 
are  Lombardy,  Campania,  Calabria,  and  the  Abruzzi,  which  together  sup- 
ply about  75  %  of  the  total  national  production.  In  the  five-year  periods. 
1870-1874,  1879-1883,  1890-1894  and  the  three  years  1911-1913,  the  aver- 
age annual  area  under  fl,ax  and  the  amount  of  fibre  were  200  445  acres, 
453  318  cwt.  ;  168  854  acres,  389  508  cwt,  ;  129  883  acres, -381  270  cwt.  ; 
and  21  698  a^res  and  51  334  cwt.  respectively. 

1234  -  Experimental  Cultivation  of  Jute  (Corchorus  olltorius), "  Malva"  {Vrena 
lobata)  (i),  and  Sunn  Hem]^{Croia/ar/ajuncea)  in  Cuba.  —  giraudier,  a., in 

the  Revista  de  AgricuUura,  Comercio  y  TrabajOfYcax  I,  No.  i,  pp.  5-7  -|-  5  Figs.  Havana, 
January,  1918. 

The  sugar  industry  of  Cuba  uses  25  million  sacks  annually.  The  au- 
thor was  entrusted  with  the  task  01  studying  the  possibility  of  making  these  , 
sticks  in  the  country.  He  brought  from  India  seed  of  jute  (Cori  horns  oli- 
iorins),  "  malva  "  (Urerta lobata)  and  Sunn  hemp  (Crotataria  pincea)  which  he 
sowed  and  cultivated  in  different  parts  of  the  island,  obtaining  perfectly 
satisfactory  results.  If ,  however,  these  plants  are  to  be  grown  on  a  large 
scale  and  compete  with  the  Hindoo  production,  it -is  essential  that  prepa- 


(i)   Urena lobata  =  "paka"  or  Madagascar  Jute  (Madagascar)  (Seei?.,Oct.,  1917,  No.  919) 
P=  "piri-piri"  (Guiana,  Haiti)  ;=  "  bun-vehra'-'  (India).  {Ed.) 
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ration  of  the  soil  and  fibre  be  done  by  machinery.  The  author  himself 
has  invented  a  machine  for  removing  the  fibre. 

1235  -  Experiments  in  the  Growing  and  Manuring  of  Coconuts  in  Ceylon.  — The  Tro- 
pical Agriculturist,  Vol.  ly,  No.  4,  pp.  209-213  +  5  Tables  -f  2  Diagrams.  Peradeniya, 
Ceylon,  April,  1918. 

The  Committee  of  Agricultural  Experiments  of  the  Ceylon  Agricultural 
Society  publish  the  results  of  experiments  in  coconut  growing  carried  out 
from  1915  to  1917  at  Chilaw  and  Pitiakande.  These  results  are  summarised 
in  the  two  appended  tables :  — 


Tabi,e  I.  —  Results  of  experiments  at  Chilaw. 


Plot 


No.  of 
palms 


Treatment 


1915 


Number 
of  coconuts 


per 
plot 


per 
palm 


igi6 


Number 
of  coconuts 


per 
plot 


per 
palm 


1917 


Number 
of  coconuts 


per 
plot 


per 
palm 


I 
2 


3 

4 

5 
6 


8 
9 

10 
II 
12 
13 
14 

.15 
16 


47 

72 


89 
81 
84 

78 
92 

68 
85 

107 
100 

lOI 

99 
46 

81 
59 


Clean  weeded 

Sulphate  of  ammonia  2  */a  lb.  ijer  palm, 
1 91 5.  Disk   harrowed   monthly,    19 16, 

1917 

Groundrjut    cake  6  lb.  per  palm,   1915. 

Crushed  fish  6  lb.  per  palm,  19 16,  1917. 
Steamed  bone  meal  8  lb.  per  palm,  1915, 

iqi6,  1917 

Sulphate  of  potash   2  3/4   lb.  per  palm, 

1915,   1916,  1917 

Ammonium    sulphate    4  lb.    per    palm. 

1915,  1916,   1917    

Mineral   mixture  6  lb.  per  palm,  1915, 

1916,  1917 

lyime  10  tons  per  acre,  1Q16  191  7  .  • 
Mixed    manure    10  lb.  per  palm,  1915, 

1916,    1917 ■••    ■    ■ 

Mulched  with  husks  ini9 1 5 ,  no  treatment 
Mulched  with  husks  in  rings  round  palm 

Ploughed    

Ploughed  and  disked,   191 7 

Dug    with  "mamaty"   (large   hoe)  and 

mulched  with  leaves jy.    .    . 

Watered 

No  treatment 


193 1 

41. 1 

2677 

57-0 

3262 

2804 

38.9 

4810 

66.8 

5267 

3581 

40.2 

5014 

56.3 

5217 

4429 

54-7 

5800 

71.6 

5648 

3542 

42.2 

5225 

62.2 

5690 

3829 

490 

4074 

52.2 

5114 

3304 
2674 

35-9 
39.3 

4714 
3306 

512 
48.6 

5585 
4057 

3383 
2933 
2861 
2936 
1859 

39.8 

27.4 
28.6 
29.1 
18.7 

4499 
4616 
4286 
4691 
3694 

52.9 
431 
42.9 

46.4 

37-3 

5464 
4576 
3713 
3772 
3384 

2338 

18.4 

2294 

3087 

50.0 
38.1 

2054 

2094 

2373 

40.2 

3222 

54-6 

3055 

69.2 

73-1 
58.6 
69.7 
67.7 
655 

60.7 
59.6 

64.2 
42.7 
371 
37-3 
34-1 

44.6 

25.  H 

51-7 


NoTKS.  —  The  soil  of  plots   Nos.  ii,  12,  13  and  14  is  sandy.     Plot 
No.  15  requires  more  than  irrigation.     Mulching  round  the  palm  is  insufii 
cient  unless  the  coil  is  tilled  yearly  and  then  mulched. 

The  results  show  improved  yields  on  half  the  experiment  plots  ;  the 
most  satisfactory  yields  were  obtained  on  plot  No,  2.     Liming  plot  No.  8 
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gave  satisfactor>  results  ;  it  was  decided  to  reduce  the  amount  of  lime  to  10 
cwt.  in  the  future.  ^ 

Table  iT.  —  Results  of  experiments  at  Pitiakande. 


o 


First  treatment 


Treatment  in  iyi7 


Number 
of  coconuts  per  tree 


1914      T915      1916      1917 


9 
10 
II 


Instate  mixture 

I/ime 

Ploughed  twice  yearly       .    . 

Soil  stitred  inonthly   .    .    .    • 

Cattle  tied. 

Control  (in  grass) 

Nitrogenous  and  potassic  ma- 
nure without  phosphoric 
acid 

Mineral  mixture 

Organic  mixture 

Control 

N'itrogenous  and  phosphatic 
manure  without  potash.   . 


No  manuring 

Lime  broad-casted 

Ploughed  with  village  plough. 
Clean  weeded  and  soil  stirred 

Cattle  tied  to  irees 

Control  (kept  in  grass)  .   .    . 


No  manure. 

No  manure 

No  manure 

Control  (no  Tepkrosi a  planit^) 


No  mamure 


I 


64 

103 

59 

96 

37 

68 

28 

54 

44 

55 

43 

48 

49 

59 

49 

55 

i  30 

37 

1  27 

34 

53 

38 

76 

76 

55 

.64 

71 
40 


53 
55 


71 

84 

7<5 
86 

77 
42 


59 
49 
56 
28 


37   !    55 


Notes.  —  Weather  conditions  have  a  great  effect. Plots  4  and  5  gave 
increasing  yields  from  the  beginning  in  spite  of  the  weather  conditions. 
The  value  of  stirring  the  soil  and  of  manure  is  clearly  shown.  Besides  these 
results  two  tables  are  given,  one  of  the  yields  obtained  in  experiments  at 
Maha  Iluppalama,  the  other  of  measurements  of  the  development  of  Uaves 
and  trees  made  ac  Negombo  from  1914  to  1917. 

1236  -  The  Properties  and  Botanical  Origin  of  "  Cu-nSu".  —  Chevalier,  a.,  in  the 

Bulletin  economique  de  rindochine,  Year  XXI,   No.  130,  pp.  325-330.    Hanoi- Haiphong, 
May-Juue,   1918. 

The  products  known  as  "  Cu-nau  "  are  of  great  commercial  and  indus- 
trial importance  in  Tonkin.  The  name  is  given  to  sub-spherical  or  oblong 
woody  tubers  varying  in  size  from  that  of  a  fist  to  that  of  a  head.  They 
are  rich  in  tannin  and  colouring  matter  somewhat  resembling  catechu  and 
gambler  or  rather  the  dye  obtained  from  mangroves  of  the  genus  Ceriops. 
These  tubers  are  found  in  the  forests  of  almost  the  whole  of  Tonkin  and 
North  Annam.  In  addition  to  those  used  for  local  consumption  5  000  to 
8ooo,metri(i  tons  are  exported  annually,  chiefly  to  China. 

ikv  the  Far  E^st  Cu-nau  is  used  exclusively  for  dyeing,  especially 
for  fishing  nets.  A  cheap  khaki  dye,  for  dyeing  coolies'  clothes  is  also 
made  from  it.  The  tuber  is  soaked  in  water,  grated,  and  left  several  days 
to  ferment.  To  obtain  a  black  colour  the  dyed  material  is  buried  in  the  bad- 
smelling  mud  at  the  bottom  of  ponds;  the  colour  turns  black  but  is  not  fast. 

An  analysis  made  by  M.  E.  Rosil  (Director  of  the  Chemical  Laboratory 
of  the  Pasteur  Institute  of  Saigon)  at  the  request  of  the  Supplies  Service, 

[1235-1236] 


1320  RUBBER  PLANTS 


gave  the  following  results  :  tannins  (Caferni  method  modified  by  Sisley) 
»  7-6  %  of  the  tubers  ;  soluble  non-tannin  5.4  %  of  the  tubers  ;  insoluble  non- 
tannin  6.8  %  ;  total  residue  taken  up  by  water  19.8  %.  The  Cu-nau  tuber, 
therefore,  contains  an  amiount  of  tannin  similar  to  that  contained  in  the 
bark  of  oak  (6.8  to  13.6  %).  ^ 

The  Cu-nau  tuber  is  collected  throughout  the  year  in  the  foiests 
of  the  middle  and  high  districts  of  Tonkin.  The  retail  price  is  about 
$0.40  per  30  kg.  and  the  wholesale  price  about  $1  per  100  kg.  In  the 
Delta  the  prices  have  already  doubled  as  a  -result  of  transport  expenses 
and  middlemen's  fees.  The  quantity  exported  represents  only  a  small  pro- 
portion of  the  production,  the  full  amount  of  which  is  unknown,  as  much  of 
it  evades  the  verifications  of  the  forestry  agents. 

There  are  several  varieties  of  Cu-nau,  some  belonging  to  the  genus 
Dioscorea,  others  to  the  genus  Smilax  (L-iliaceae).  A  description  is  given  of 
different  varieties  examined  locally  by  the  author  during  his  forestry  tours 
of  1917-1918  (made  to  draw  iip  an  inventory  of  the  forestry  resources  of 
Indo-China)  with  their  names  in  the  different  dialects  of  Indo-China,  The 
author  ^oes  not 'consider  it  advisable  to  make  Cu-nau  plantations  for  root 
production,  but  it  woidd  be  useful  to  start  small  plantations  for  producing 
seed  with  which  to  re-plant  the  Cu-n&u  forests  which  9.re  disappearing. 
The  Forestry  Service  should  make  controlled  forest  reserves  of  Cu-nau  to 
be  oiploited  rationally  in  due  course. 

M.  Ph.  EbERHARDT  (i)  has  already  pointed  out  the  use  to  which  Cu-nau 
•might  be  put  in  Europe  as  a  substitute  for  catechu.  After  showing  that 
Cu-nau  partly  loses  its  colouring  power  on  drying  he  suggests  the  local  pte- 
paration  of  a  concentrated  extract  by  infusion  followed  by  evaporation.  The 
author  agrees  that  this  would  be  the  best  method  of  utilising  this  pro- 
duct. Should  it  be  used  for  tanning,  as  advised  by  M.  E.  Ros6,  it  would 
have  to  be  exported  either  in  dried  slices  or  as  a  solid  extract  similar  to  that 
prepared  in  Borneo  fiom  mangrove  bark. 

RUBBER,  1237  -  The  Utilisation  of  Colonial  Rubber.  —  Communicatiou  from  the  Institut  colonial 

GUMAN'D  RESIN  of  Mirseillcs,  presented  by  M.  Louis-Dop,  Delegate  of  France,  Vice-President  of  the 

PLANTS.  International  Institute  of  Agriculture. 

At  the  request  of  M.  LEPLAE,  Director  Genral  of  Agriculture  of  the  Bel- 
gian Congo,  the  Belgian  Colonial  Ministry  has  commissioned  M.G.  VAN  Pelt, 
attached  to  the  Government  of  the  Belgian  Congo,  to  cooperate  with  the 
Institut  Colonial  of  Marseilles  in  a  study  of  the  preparation  and  conditioning 
of  rubber.  After  having  a-ssisted  in  the  investigations  of  the  Rubber  Labora- 
tory of  Delft,  M.  VAN  Pelt  directed  the  technical  work  of  one  of  the  lar- 
.,  gest  rubber  plantations  of  Sumatra.  The  Institut  Colonial  »f  Marseilles 
intends  to  study  first  of  all  the  measures  to  be  taken  so  that  African  rubber 
may  profit  by  the  technical  progress  which  has  been  made  in  the  prepara- 
tion of  rubber. 

The ''CahiersColoniaux"  of  October  18, 1918,  published  by  the  Institut 


(i)   Ph.   Eberhardt,  Les  matieres  premiires  vegetalcs  ei  anlmales  dc  I'Annam,  Hanoi, 
1917,  p.  66.  (Author) 
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Colonial  of  Marseilles,  contain  a  report  on  this  subject  by  M.  VAN  PELT, 
and  another  one  by  M.  E.Baii,i,aud,  Secretary-general  of  the  Institut  Colonial 
on  the  measures  now  proposed  for  supplying  France  with  rubber.  Extracts 
from  the  resolutions  of  the  Office  established  in  French  Guinea  to  prevent - 
fraud  in  exporting  rubber  from  this  country,  from  the  Syndicate  of  Plant- 
ers of  Indo-China  and  the  Professional  Rubber  Syndicate,  complete  this 
paper  on  the  attempts  made,  with  the  active  cooperation  of  the  "  Comite  • 

du  Caoutchouc  "  of  the  Production  Organisation  Service  of  the  Ministry  of 
Armaments,  to  use  colonial  rubber  to  the  best  advantage. 

1238  -  The  Effect  of  Light  in  Healing  Rubber-Tree  Wounds.  —  India  Rubber  World, 

Vol.  I, VII,  No.  5,  p.  310.  New  York,  February,  1918. 

Experiments  on  the  effect  of  light  on  the  healing  of  tapping  wounds 
were  recentlymadebj^HARMSENonfour  year  old  crees  of  equal  dimensions. 
From  each  tree  a  strip  of  bark  and  cambium  (from  i  to  5  cm.)  was  removed 
at  a  height  of  1.5  metres  and  the  wound  covered  with  blue,  green,  yellow, 
orange  and  colourless  glass.  Blue  and  colourless  glass  gave  th'^  best  re- 
sults, yellow  the  woist.  Uncovered  wounds  healed  more  slowly  than  those 
covered  with  coloured  glass,  which,  in  their  turn,  healed  more  slowly  than 
those  covered  with  colourless  glass. 

1239  -  New  Varieties  of  Sugar  Cane  Produced  at  Porto  Rico.  —  Cowgill,  h.  b.  (Experi-       sugar  crops 

ment  Station  of  Rio  Piedras),  in  the  Revista  de  Agricultura  de  Puerto  Rico,  Vol.  I,  No.  3, 
pp.  114-118.  San  Juan,  1918. 

At  Java,  in  the  British  Antilles,  Barbadoes  and  British  Guiana,  new 
varieties  of  sugar  are  produced  each  year  in  order  to  obtain  a  cheaper  pro- 
duct capable  of  competing  with  beet  sugar.-  At  Porto-Rico  it  is  also  ne- 
cessary to  eliminate  the  poor  and  degenerate  varieties.  Seed  is  selected 
throughout  the  island.  The  Experiment  vStation  of  Rfo  Piedras  collected 
as  many  local  varieties  as  possible  and  tben  crossed  them.  The  hybrids 
were  subjected  to  comparative  tests  first  at  the  Station  itself,  then  in  other 
experimental  centres  and  by  growers.  This  work,  though  still  in  pro- 
giess,  has  already  given  excellent  results. 

There  are  four  prominent  new  varieties  —  B-3412,  Sealy  Seedling, 
D-II7,*  B-376.  The  first  gives  a  large  yield,  its  juice  is  of  average  purity 
and  sugar  content,  and  it  is  specially  suited  to  the  hills  of  the  southern 
coast  of  the  island.  The  same  may  be  said  of  the  second.  The  third  i5 
better  suited  than  the  others  to  low  land,  in  which  it  produces  much 
thicker  cane.  So  far  the  fourth  has  been  tested  only  at  the  Rio  Piedras  Sta- 
tion, where  it  has  given  excellent  results.  Other  varieties  worthy^  of  men- 
tion are  B-208  for  cool,  rich  soil,  in  which  it  surpasses  the  others  in  sugar 
content,  but  is  very  subject  to  injury  from  drought,  D-109,  B-3405,  etc. 

Among  the  varieties  to  be  eh'minated  are  mentioned  : —   Otahiti5   or 
Cana  blanca  of  the  Rfo  Piedras  district,  where  it  yields  little  and  is  subject- 
to  disease  (it  grows  woll  in  the  rich  fields  of  the  south  coast),  dura  roja    " 
or  Cavengerie,  Yellow  Bamboo,  Morada,  and  Pinang. 

The  work  on  disease-resistant  sugar  cane  has  not  ^''et  given  absolutely 
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immune  varieties. .   Those  whicli  have  proved  most  promising  in  the  com- 
parative experiments  are  :  —  B-4596,  B-3412,  D-IT7,  Caledonia  Amarilla. 

1240  -The  Cultivation  of  Sugar-Gane  in  Persia.  —  Caldwell,  J.  L  ,  iu  Commerce  Reports, 
No.  129,  p.  858.    Washington,  D.  C,  June  3,  1918. 

It  is  believed  that  the  cultivation  of  sugar-cane  was  formerly  more 
important  in  the  Province  of  Mazanderan  than  at  present,  "for  it  appears 
to  have  been  abandoned  on  account  of  the  difficulty  in  extracting  the  juice. 
Cane  is  cultivated  at  present  around  the  edges  of  (?otton  fields,  but  it  could 
doubtless  be  cultivated  profitably  on  a  large  scale  01a,  suitable  soil.  The 
zone  of  cultivation  is  found  in  the  rectangle  formed  by  the  Caspian  Sea 
and  a  parallel  line  passing  Amol,  Barfaruche,  and  Sari. 

Since  the  beginning  of  Ihe  war,  the  price  of  sugar  having  greatly  ad- 
vanced, the  cultivation  has  again  been  taken  up.  It  is  estimated  that  the 
1917  harvest  totaled  about  120000  Tabrizi  batmans  (i  560000  pounds), 
of  which  Mazanderan  consumed  about  half  ;  ic  ooo  batmans  were  sent  to 
Teheran  and  50  000  batmans  were  transported  in  coasting  ships  to  Enzeli, 
Chassovar,  etc. 

Two  kinds  of  sugar-cane  are  grown,  in  the  Province  :—  a)  Tlie  "  Indi 
Lale  "  (the  seeds  of  which  are  planted),  which  produces  a  sirup  about  the 
thickness  of  molasses  of  grapes,  and  6)  "  Sheker  Lale  "  (of  which  the  shoots 
are  planted),  yields  a  moist  sugar  which  can  be  solidified. 

Sugar-cane  is  planted  in  the  spring  and  must  be  harvested  in  the  au- 
tumn before  it  is  cold  enough  for  frost.  The  fields  must  be  well  tilled,  and 
much  moisture  is  necessary  as  in,  4ry  3''ears  good  crops  are  not  obtained. 

When  the  crop  has  been  cut  it  is  stacked  on  the  ground  ;  near  by  a 
hut  is  erected  for  cooking  the -juice.  Four  oxen  are  needed  for  crushing 
the  cane.  The  juice  is  boiled  during  the  night  and  about  50  mans  (300 
pounds)  of  dry  reeds  are  used  as  fuel  in  one  night.  The  process  necessitates 
the  presence  of  at  least  four  persons.  When  done,  the  sugar  is  poured  into 
moulds  and  removed  as  soon  as  it  is  cold.  The  production  is  about  i  600 
pounds  per  ocre. 

Before  the  war  12  kharvars  (8  000  pounds)  of  moist  sugar  cost  about 
100  tomans  (at  normal  rates  of  exchange  i  toman  is  slightly  less  thm  $  i) 
to  produce  and  could  be  sold  for  about  120  tomans.  Therefore,  wit k  such 
small  profits,  peasants  could  plant  onl}^  around  the  edges  of  fields  or  iu  small 
(^lantities.  At  present  the  cane  can  be  cultivated  in  large  quantities,  for 
while  the  expenses  of  production  amount  to  about  120  tomans  for  12  khar- 
vars, that  amount  can  now  be  sold  for  240  tomans  or  even  more.  Moist 
sugar  is  worth  at  least  twice  as  much  as  the  siru]i  from  "  Indi  I/f^le  ". 

1 141  -Yellow  Sugar  Cane  j;"  Mia-vang "),  Red  Cane  ("Mia-ly")  and  Small  Cane 
("  Mia-lau"),  Varieties  Grown  in  Indo-China.  —  See  1190  of  this  Review. 

1142  -  Future  of  the  Yemetl  Coffee  Trade.  —  in  The  Board  of  Trade  Jourml,  Vol.  c, 
N0.1113,  pp.  381-382  (380-382).    London,  1918. 

Cofiee  is  the  main  product  of  Yemen  agriculture  and  in  1909  there  was 
a  substantial  increase  in  the  value  of  this  export  as  compared  with  the  pre- 
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vious  four  years  ;  but  since  the  rain  shortage  throughout  the  Yemen 
higlilands  in  the  summer  of  1910  there  has  been  a  great  falling  off  in  both 
quality  and  quantity,  for  many  growers  never  emerged  from  the  financial 
straits  in  which  tbey  were  then  involved.  The  following  figures  for  1909 
show  the  normal  movements  of  expoited  coffee  :  — 


Markets. 


Tons. 


French  (chiefly  Marseilles), 

United  States  (New  York  and  Boston) 

Egypt  .    

Aden  (for  reexport) 

I,ondon 


1849 
836 

908 

112  995 

51  000 

56225 

372 

242 

22  750 
14  800 

The  various  grades  of  Yemen  coffee  are  named  after  the  district  of 
production.  Harrazi  coffee  heac^s-  the  market  for  quantity  and  general 
average  of  quality.  The  highest  grades  are  Matari  and  Anisi,  which  are  noted 
for  i  he  hardness  and  regularity  of  the  beans  ;  if  stored  too  'ong  at  Hodeidah 
or  elsewhere  on'  the  coasi,  where  the  rir  is  invariably  damp,  the  beau  of 
both  these  grades  is  apt  to  whiten  at  the  ends,  which  infallibl>  denotes 
deterioiation  to  the  practiced  buyer  ;  the  Anisi  bean  is  pale  yellow,  and 
very  hard  ;  it  stores  better  than  the  Matari.  The  districts  of  Heimah  and 
Reimah  may  be  bracketed  for  yield  and  quality  ;  the  bean  is  somewhat 
irregular.  Coffee  from  Mount  Bura  heads  the  lower  grades,  and  is  noted 
for  the  reddish  tinge  of  the  bean,  which  it  loses  if  stoied  too  long  in  the 
damp  atmosphere  of  Hodeidah.  The  yield  from  J.  Molhan  is  considered 
generally  infeiior  to  all  other  grades.  The  vague  term  Sherqi,  or  eastern, 
covers  a  large  tract  of  country,  and  includes  various  grades  ;  an  average 
quality  ranks  in  the  market  with  the  best  from  J.  Reimah.  Most  of  the 
Taizi  coffee  (S.  Yemen)  is  imported  via  Aden.  It  should  be  noted  also  that 
the  standard  quality  in  the  various  districts  may  vary  from  year  to  year, 
owing  to  irregular  harvesting,  which  is  traceable  to  financial  pressure  on 
growers,  or  to  political  disturbances.  Large  tracts  of  coffee  have  been 
destroyed  in  disturbed  areas. 

•1243  —  Tea  in  Indo-China.  —  Eberhardt,  p.,  in  the.  Con^res  d' Agriculture  coloniale, 
Gouvernement  General  de  Indochine,  Hanoi  Series,  No.  9,  18  pp.  +  i  Plate.  Hanoi- 
Haiphong,  1918. 

The  species  cultivated  throughout  Indo-China  is  the  Then  chinensis 
Sims.  {T.  sinensis  I^inne),  but  there  are  maiiy  varieties.  This  ma\  be 
explained  by  the  variety  of  soils  in  which  the  crop  is  grown,  as  well  as  by 
differencesinlatitude  and,  consequently,  weather  conditions,  which  influence 
the  development  of  the  species  (between  8°  and  25°  northern  latitude.) 

PiERRK  describes  five  varietis  of  Thea  chinensis.  —  Bohea,  viridis,  pu- 
bescens,  cantonensis  and  assamica.  The  author  {temporary  Chief  of  the  Eco- 
nomic vService  of  the  General  Government  of  Jndo-China)  believes  there  are 
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others,  but  this  can  only  be  decided  by  a  close  botanical  study  of  cultivated 
and  wild'plants  from  the  fivs  parts  of  the  Union.  Samples  should  be  col- 
lected all  over  Indo-Chma  for  this  investigation,  the  result  of  which  the  au- 
thor hopes  to  present  to  the  Tea  Congress  to  be  held  in  Java  in  1919. 

Native  cultivation.  —  The  districts  of  Indo -China  in  which  tea  is 
most  grown  are,  in  order  of  importance.  Tonkin,  Annam  and  Cochin-Chma. 
Methods  are  very  rudimentary  everywhere.  The  greatest  mistake  the  na- 
tives make  is  to  plant  tea  in  low  land  though  the  species  prefers  mountain 
districts.  The  slopes  and  table-lands  of  the  Annam  Chain,  from  north 
to  south  of  the  peninsula  where  the  species  grows  wild,  is  admirably  suited 
to  this  crop  which  would  make  all  this  mountain  district  more  healthy. 
Thi  native's  methods  are  the  same  everywhere.  As  he  has  not  yet 
been  persuaded  to  start  nurseries  he  sows  in  the  field,  putting  two  or  three 
seeds  together  in  holes  23  tc  32  inches  apart.  When  germination  is  over 
only  the  strongest  of  the  three  plants  is  left,  the  other  two  being  uprooted. 
Practically  no  care  is  given  the  plants,  only  weeding  is  practised  and  the 
great  hardiness  of  the  plant  makes  this  sufficient.  Neither  pruning  nor 
topping  are  carried  out.  Picking  begins,  as  a  rule,  when  the  plant  is  three 
years  old,  and  is  generally  so  rough  that  the  plart  is  entirely  stripped  of 
its  leaves  ;  this  occurs  several  times  a  year. 

The  prices  of  the  dried  leaves  vary  so  considerably  that  they  cannot  be 
attributed  only  to  difierences  in  the  subsoil  and  must  be  due  to  different 
species  or  varieties. 

Europban  Cultivation.  —  Crops  are  so  far  only  grown  by  Europeans 
to  a  small  extent.  There  are  barely  500  000  to  600  000  tea  bushes  in  the 
European  plantations  of  Tonkin  and  200  000  in  those  of  Annam.  Every 
thing  remains  to  be  done  and  the  Agricultural  Services  should  appoint 
specialists  capable  of  directing  the  development  of  European  cultivation. 
The  native  has  not  attempted  to  improve  the  cultivation  of  tea  because, 
apart  fit)m  the  rich  class  who  obtain  their  tea  from  China,  the  Annamite 
wishes  to  obtain  qualities  which  to  us  are  defects  ;  he  wants  a  very  strong 
drink,  his  palate  being  burnt  by  lime  and  betel,  and  one  which  vnll  enable 
him  to  shake  off  fatigue.  Tannin,  thein,a  glucoside,  an  essential  oil,  and 
an  albuminoid  (combined  with  the  tannin),  give  the  tea  properties  which 
are  attenuated  by  industrial  pieparation  and  increase  with  the  age  of  the 
leaf.  The  native  picks  the  full-grown  leaf  and  drinks  an  extract  of  green 
or  simply  dried  tea. 

Preparation.  —  There  is  only  one  establishment  in  Tonkin  and  two  m 
Annam  for  preparing  the  leaves  for  export  to  France.  The  tea  preparation 
industry  has,  therefore,  yet  to  be  created  in  Indo-China.  This,  however,  can 
only  be  done  when  tea  growing  is  definitely  established  on  a  rational  basis 
and  it  has  been  possible  to  show  the  quality  of  Indo  Chinese  teas. 

Wild  tea.  —  Apart  from  the  formation  of  plantations  attention  should 

be  given  to  the  improvement  of  the  wild  species,  abundant  in  the  mountain 

chain  which  crosses  the  peninsula,  with  a  view  to  the  production  of  thein. 

The  author  reported  for  the  first  time  in  1907  the  existence  ot  wild  tea 

plants  in  the  Tamdav  Range,  Tonkin.     He  has  since  found  this  plant  in 
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dift'erent  parts  of  Upper  Tonkin  and  in  the  whole  Annam  Chain  (North  and 
Central  Annam).  According  to  recent  information  the  tea  drunk  b>  the 
natives  of  I^aos  is  obtained  exclusively  fiom  wild  plants,  with  the  exception 
of  the  tea  from  China  consumed  b)  the  rich  class-'s.  There  appear  to  be 
two  species  of  these  plants  : —  i)  the  "  Mieng-luang  ",  very  common  in  the 
basins  of  the  Nam-sang  and  Nam-bon  (Muong  of  Vientiane),  in  the  Tasseng 
of  Natho  (Vango-vieng),  as  well  as  in  the  Tourakhom  district  ;  it  is  a  forest 
variety  but  has  become  acclimatised  well  on  the  banks  of  tl^e  Honei,  2)  the 
"  Mieng-noi  "or"  Mieng-kay  ",  less  common,  and  found  almost  exclusively 
in  high  districts  and  forests;  it  grows  largely  in  the  Muong  of  Vang-vieng 
and  of  Borikhane,  but  little  in  the  Muong  of  Vientiane. 

Tea  trade.  — The  details  of  the  Indo-Chinese  tea  imports  and  exports 
are  given  in  table  form.  Annam  is  by  far  the  largest  exporter.  In  1916  Indo- 
China  exported  918  metric  tons  of  tea,  of  which  888  went  to  France  ;  811 
tons  of  this  quantity  were  exported  by  Annam  alone.  In  1911  the  expoits 
were  559  metric  tons  (487  tons  for  Annam),  of  which  564  tons  were  sent  to 
France.  Indo-China  imports  tea  from  China  (especially  from  Hong-Kong) 
and  India.  In  1915  the  imports  amounted  to  970  metric  tons,  in  1916  to 
903.      •  .  ' 

Analyses  of  aifferent  varieties  of  tea  prepared  by  the  native  and  by  the 
French  methods  are  given.  The  analyses  were  made  b}  M.  Aufray,  Di- 
rector of  the  Agricultural  I^aboratorj  of  the  Institute  of  Hygiene  and  Bac- 
teriology at  Tonkin.     The  teas  analysed  were  :— 

i)  Teas  prepaied  by  native  methods  : —  tea  from  Trdu-ninh,  mcc  tea 
of  i§c,2nd,  and3rd  quali.y,  Che-I^u,  Tuyet-lu,  Man-thang,  Van-tian,  Che- 
tuoi,  ChMuyet,ChMa.  ,  Ch^-bang,  Bac-quang,  Che-tu,  et  Ha-giang.Tujet- 
thai,  Che-thai. 

2)  Tea  prepared  by  French  methr>ds  :  —  Chaftanjon  tea. 

The  analyses  show  Tonkin  teas  to  be  poorer  intanmn  and  alkalo  id  than 
those  of  Annam,  which  are  the  richesc  in  the  world  in  thein.  They  could,  there- 
fore, be  grown  advantageously  (especially  the  wild  species)  for  extracting 
this  alkaloid.  The  analyses  also  show  Tonkin  teas  to  resemble  Chinese 
te'as  in  their  tannin  and  alkaloid  content.  The}',  however,  differ  j,reatly 
in  composition,  so  that  they  should  not  be  prepared  by  the  methods  adopted 
in  India  and  China.  Great  attention  should  be  given  to  the  chemical  reac- 
tions .so  as  to  find  the  critical  point  which  determines  their  quality, 
especially  with  respect  to  the  fermentation. 

It  must  not  be  forgotten  that  the  commercial  preparation  of  Indo-Chi- 
nese teas  is  closely  connected  with  the  existence  of  rationally  conducted 
plantations.  Great  progress  has  already  been  made  in  this  direction.  The 
natives  supplying  European  firms  have  been  persuaded  to  bring  young 
leaves  which  resemble  much  more  those  treated  in  Ceylon  and  China, 
instead  of  old  ones. 

The  quality  of  Indo-Chinese  teas  has  been  tested  by  experts  several 
times.  M.  C.  A.  Guignon  and  M.  Dij annex  have  shown  certain  commercial 
varieties  of  Annam  tea  to  be  excellent.  It  would  be  easy  to  aioma- 
tise  the  tea  artificially  as  is  done  by  the  Chinese  as  all  the  floral  species  they 
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use  for  this  purpose  are  found  in  the  colou}    (Jasminum  Sambac,  Olea  fra- 
grans,  Aglaia  odorata,  lotis  pollen,  etc.). 

All  efforts  should  be  directed  to  the  rational  and  commercial  produc- 
tion of  Indo-Chinese  tea.  Such  an  enterprise  should  capture  rapidly  the 
French  market,  which  hardly  exceeds  1500  metric  tons,  and  compete 
easily  with  the  Ceylon  and  China  teas  at  present  used  : — 

i)  by  supplying  a  superior  quality,  for  the  excessive  tannin  content 
of  Ceylon  tefw  absolutely  ruins  the  intestinal  mucosa  and  its  astringency 
injures  its  flavour; 

2)  by  producing  qualities  equal  to  the  best  Chinese  teas,  with  the 
advantage  of  freedom  from  duties  and  less  heavy  freightage. 

1244  -  Vanilla  as  a  New  Product  of  Porto  Rico.  —  McGlellanb,  t.  b.  (Assistant  Horti- 
culturist, Mayagiiez  Agricultural  Station),  in  the  Revista  de  Agricultura  de  Puerto  Rico, 
Vol.  I,  Nos.  1-2,  pp.  45-48.  San  Juan,  April-May,  1918. 

Although  vanilla  is  exported  in  large  quantities  from  Guadeloupe  and 
Saint  Domingo,  islands  near  Porto  Rico,  it  is  hardly  grown  at  all  at  Porto 
Rico  itself.  Nevertheless  the  existence  in  several  localicies  (Bajamon,  Do- 
rado, I^ares,  Maricao,  Mayagiiez,  San  German,  Gudnica,  and  Guayanilla) 
of  wild  vanilla  probably  belonging  to  species  of  no  economic  value,  shows 
that  vanilla  should  do  very  well  in  this  country.  The  author  made  cultural 
experiments  with  vanilla  at  the  Mayagiiez  Agricultural  Station  and  obtained 
good  results.  The  pods  were  judged  excellent  in  appearance,  scent  and 
flavour  and  sold  at  $  5  per  pound. 

1245  -  Saffron  from  Kosani,  Greece. —  Valdign^,  in  the  journal  de  Pharmade  et  de 
Chimie,  Series  7,  Vol.  XVIII,  pp.  183-184.  Paris,  September  16,  1918.  * 

Saffron  grows  wild  in  Asia  Minor,  Persia,  and  in  Greece  where  it  is 
cultivated  most  in  the  Kosani  region,  to  the  S.  S.  W.  of  Macedonia,  on  a 
vast  plain,  2330  ft.  high,  and  where  the  thermometer  does  not  go  below  5°C. 
The  species.  Crocus  sativus,  the  same  as  that  grown  in  France  and  Spain 
(i)  ,is  characterised  by  having  deeply  dentate  stigmas  ;  the  plant  barely 
reaches  8  in.  in  height  and  is  propagated  by  bulbs  ;  once  planted  it  lasts 
7  or  8  years.  .The  flower  only  lasts  one  or  two  days ;  as  soon  as  it  appears 
the  styles  and  stigmas  are  gathered  by  children  and  spread  on  carpets  with 
a  long  pile  where  they  lose  ^  of  their  weight.  The  reddish-yellow,  more  or 
less  dark  coloured  stigmas  are  separated  from  the  bright  orange  yellow 
styles  ;  100  lb.  of  crude  saffron  yields  60  lb.  of  red  saffron  and  40  lb.  of 
yellow  saffron  ;  the  latter,  of  no  commercial  value,  serves  for  domestic 
purposes. 

The  red  Kosani  saffron  is  similar  to  the  French  Gatinais  saffron  ;  it 
has  a  strong  pleasant  smell  and  gives  a  fine  dark-red  powder  ;  owing  to  its 
fineness  it  is  very  light.  The  price  varies  according  to  the  supply  and  the 
quMity  ;  before  the  war  it  cost  about  36s.  a  lb.,  the  most  esteemed  being 
that  with  a  light  red  brown  colour.  It  is  mostly  sent  to  France  where  it 
is  sold  as  Gatinais  saffron. 


(i)  In  Italy  also,  especially  in  the  province  of  Aquila,  which  gives  a  good-quality  product, 
[Ed.)  •  , 
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1246  -  Govap  Tobacco  and  Hocmon  Tobacco,  the  Two  Best  Indo-Chinese  Tobaccos 

for  Native  Consumption.  —  See  No.    noo  of  this  Review. 

1247  ~  Introduction  of  Cinchona  into  Madagascar. — i^egendre,  j.  in  the  Bulletin  du 

Museum  national  d'Histoire  naturelle^  Year  1916,  No.  7.  Paris. 

The  Colonisation  Service  planted  cinchonas  from  seed  from  the  Dutch 
Indies.  Certain  high  districts  of  Madagascar  app^ai  suitable  to  cinchona 
growing  which,  if  successful,  might  prove  a  source  of  income  for  the  colony^ 

1248  -  Some  Useful  Plants  of  Chili  (i).  —  Costes,  in  the  Bulletin  de  to  Societe  nationale      variou.s  crops 

d' Acclimation,  Year  I^XV,  No.  4,  pp.  11 2-1 15.  Paris,  April,  191 8. 

A  list  is  given  of  the  following  useful  plants  of  Chili  : — 

"  Algarrobo  "  (Prosopis  Siliquastnim  Gay  =  P.  juUflora  D.  C).  —  ' 
A  tree  about  20  to  25  ft.  high,  growing  from  Coquimbo  to  the  Cachapoal 
river.  The  pods  are  much  liked  b>  animals.  The  wood  is  a  violet -brown, 
very  hard  and  used  by  wheelwrights;  it  gives  vevy  good  charcoal.  The 
seed  is  much  appreciated  medicinally  for  cardiac  troubles  on  account  of  the 
tannin  it  contains. 

"  Molle  "  [Lithraea  molle  Ga>  =  Schinus  latifolius  Engl.).  —  A  bushy 
tree  about  10 ft.  high.  Before  the  vine  was  introduced  a  fermented  drink 
"  chicha  de  molle  ",  was  made  from  its  fruit.  Th ;  white  resin,  obtained 
by  making  incisions  in  the  trunk,  is  much  used  tor  curing  leucoma  and  foi 
making  poultices  fox  blows,  sprains,  and  musculai  rheumatism.  The  bark 
extract  is  used  for  nervous  diseases.     Wood  used  by  wheelwrights. 

"  Gua>acan  "  [Porlieria  hy.^rometricu  Pav.  =  P.  hygrometra  R.  and 
Pav)  —  A  bush  growing  in  sandy  soil  or  alluvion.  The  light  yellow, 
very  hard  wood  is  used  fcr  making  small  articles  (combs,  spoons,  knife 
handles,  bearings,  etc.).  The  wood  contains  much  resin  Avhich  is  used 
as  an  einmcnagogue,  stimulant,  diaphoretic,  and  balsaAic.  It  is  recom- 
mended for  herpetic  troubles,  chionic  rhumatism,  chest  troubles,  and  as 
a  cure  fcr  blows,  bruises,  and  syphiluic  troubles- 

"  Alcaparra  "  (Cassia  verm'cosa  Clos  =  C.  laevigata  Willd.).  —  A 
birsh  common  in  the  central  provinces.  The  wood  is  very  hard,  resistant, 
and  almost  immune  to  the  effects  of  damp  and,  therefore,  used  -as  props 
for  vines.  The  bark  and  fruit  are  used  as  astringents.  The  leaves  are 
purgative  and  the  extract  made  from  them  is  used  to  cleanse  the  head 
and  free  it  from  parasites. 

"  I/itie  ".  -  An  evergreen  bush  from  i6to*20  ft.  high.  In  the  rocky  ■ 
mountains  or  those  with  loamy  soil  it  is  stunted  and  the  stemgrc  ws  parallel 
with  the  soil.  The  wood  is  us.id  by  wheelwrights,  is  very  hard,  and  makes 
excellent  charcoal.  The"  litre  "  is  recognised  as  dangeroi.s  as  in  some 
■people  the  shade,  smoke,  wet  leaves  and  sap  cause  swellings  which  become 
pustules.  Dr.  A.  MuRii.1,0  believes  the  extract  could  be  used  like  thapsia  to 
resolve  eruptions ;  resin  and  volatile  oil. 


(i)  See  R.,  May,  1916,  No.   498.  {Ed). 
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FRTTiT GROWING      1249  -  The  PoUiiiation  of  Fruit  in  Relation  to  Commercial  Fruit  Growing  (i).  — 

Hooper,  C.  H.,  in  The  British  Bee  Journal,  Vol.  XI^VI,  No.  1463,  pp.  13-14  ;  No.  1465, 
pp.28-29  ;  No.  1467,  p.  45  ;  No.  1470,  p.  73  ;  No.  1471,  pp.  79-80  ;  No.  1473,  pp.  97-98. 
lyOndou,  1918. 

The  author  gives  the  results  of  his  investigations  and  experiments  en 
the  pollination  of  fruit  trees,  including  apples,  pears,  plums,  and  cherries. 
Ivists  of  the  fertile,  and  sell -sterile  varieties  01  each  oi  these  fruits  are  given, 
as  well  as  lists  of  the  different  varieties  which  should  be  planted  together. 
Most  of  the  cross-pollination,  specially  in  the  case  of  apples,  is  done  by  in- 
sects, particularly  hive  and  bumblebees. 

i^  Appi.es.  —  Fertile :  —  Irish  Peach,  Golden  Spi^e, Stirling  Castle,  White 
Transparent  (occasionally),  I/Crd Derby,  Tower  of  Glsmis,  Duchess  of  Olden- 
burgh,  Egremont  Russet,  Det?'onshire  Quarrendon,  Summer  Golden  Pip- 
pin, Christmas  Pearmain,  Dominc,  Washington,  Ben's  Red,  Red  Reinette, 
Ivord  Grosvenor,  Early  Viccoria,Ecklinville,Allington,  King  of  the  Pippins, 
Peasgood's  Nonsuch,  Pott's  Seedling,  Gladstone,  Newton  Wonder.   - 

Self -sterile : —  Astrachan,  Ribston  Pippin,  lyord  Nuffield,  Hoary  Morning, 
Warner's  King,  Nonpareil,  Striped  Beefing,  Sturmer  Pippin,  Fearn't,  Pippin, 
Belle  de  Pontoise,  Duchess's  Favourite,  Bismarck,  Cox's  Orange,  Beauty  of 
Bath,  Hambling's  Seealing,  King  of  Tompkin's,  Beauty  of  "Kent,  Celliri, 
Worcester  Pearmain,  Seaton  House,  The  Queen,  Rival,  Alfriston,  I^ady 
v%deley,  I^oddington,  Blenheim  Orange,  Waltham  Abbey,  Prince  Albert, 
Grenadier,  Hollandbury,  Eady  Henneker,  Cox's  Pomoja,  Golden  Noble, 
Annie  Elizabeth,  William's  Favourite,  Mere  de  Menage,  »Sandringham , 
Graham's  Royal  Jubilee. 

V<^rieties  to  plant  together  :  —  Bismark  with  Barnack's  Beauty  and 
lyord  Derby;  Warner  sKing  and  Cox's  Orange;  Cox's  Orange  Pippin  with 
Worcester  Pearmain,  Duchess's  Favour. te.  King  of  the  Pippins  and  James 
Grieve;  Beaucylf  Bath  with  Allington  Pippin,  Eane's  Prince  Albert,  and 
Gladstone  (but  Gladstone  does  not  crop  well  with  Beauty  of  Bath)  ; 
Bramley's  Seedling  with  almost  any  variety,  especially  Cox's  Orange, 
I^ane's  Prince  Albert,  Newton  Wonder,  and  Grenadier  ;  Ladj^  Sudeley 
with  Gladstone  ;  James  Grieve  with  Cox's  Orange,  Stirling  Castle,  King 
of  the  Pippins,  and  Blenheim  Orange  ;  Gladstone  with  Cox's  Orange  and 
Worcester  Pearmain  ;  Peasgood's  Nonsuch  with  Welling-ton  ;  Grenadier 
with  lyane's  Prince  Albeit  and  Early  Victoria ;  Lord  Derby,  to  some  extent 
self-fertile,  but  improved  by  cross  pollination,  crops  well  with  Graham's 
Royal  Jubilee  or  Beauty  of  Bath  ;  Lane's  Prince  Albert  with  Lord  Derby, 
Stirling  Castle,  Gienadier,  Beauty  of  Ba.h,  Ccx's  Pomona,  Bramley's 
Seedling  and  Allington  Pippin  ;  Annie  Elizabeth  with  Warner's  King  ; 
Newton  Wonder  with  Prince  Albert  and  Lord  Derby  ;  Worcester  Pear- 
main with  James  Grieve  ;  St.  Edmund's  Pippin  with  Ribston  ;  Allington 
with  Worcester  Pearmain  ;  Cox's  Orange  with  Sturmer  Pippin  and  Lord 
Grosvenor. 


(i)  See  alsoB.,  Jan.,  1912,  No.  83;  R.,  Febr.,  1914,  No.  133;  R.  Jan.,  191 6,  No.   61; 
R.,  June,  191 7,  No.  554  ;  R.,  June,  191 8,  No.  649.  (Ed.) 
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Pears.  —  Slightly  self -fertile',  —  (In  England)  Conference,  Durondeau, 
Duchesse  d'Angoulenit ,  Colniar  d'Ete,  Haron's  Incomparable,  Marguerite 
Marillat ;  (in  America)  Duchesse  d'Angouleme,  Beurre  Bosc,  Beurre  Diel, 
Doyenne  d'Alen^on,  Flemish  Beauty,  White  Doyenne. 

Self-sterile  :  —  B'^urre  d'Amanlis,  Beurre  Superfm,  Catillac,  Emile 
d'Heyst,  Jargonnelle,  Josephine  de  Malines,  L^ouise  Bomie  of  Jersey,  Betirre 
Alexandre  lyucas  ;  Clapp's  Favourite,  Williams'  Bon  Chretien,  Olivier  de 
Serres,  Bellissime  d'Hiver,  Pitmaston  Duchess,  General  Todleben,  Winter 
Crisanne,  Marie  Louise,  Dr.  Jules  Guyot,  Beune  Diel,  Citron  des  Carmes, 
Uvedale's  St.  Germain,  St.  I^uke,  Souvenir  du  Congres. 

Varieties  to  plant  together :  —  Dr.  Jules  Guyot  with  Doyenne  du  Cornice 
and  Williams'  Bon  Chretien ;  Williams'  Ben  Chretien  with  I^e  Lectier,  Winter 
Crisanne  and  FertilityinEnglana,  with  Beurre  d'Anjou  and  White  D05  enne 
in  U.  S.  A. ,  with  Bailey 's  Bergamot  in  Victoria,  Australia;  Pitmaston  Duchess 
with  Catillac,  William's  Bon  Chretien,  and  Louise  Bonne  of  Jersey;  Doyenne 
du  Comice  crops  fairly  well  with  Pitmaston  Duchess,  Conference  and  Fer- 
tility and  well  with  Emile  d'Heyst,  Souvenir  du  Congres  andGlou  Merceau ; 
Clapp's  Favourite  with  Josephine  de  Malines ;  it  also  fruits  well  among  a 
mixture  of  pears. 

Plums.  —  Self-fertile: —  Victoria  and  Czar  fruit  nearly  as  well  self- 
pollinated  as  cross-pollinated  ;  Denniston's  Superb,  Monarch  (but  should 
not  be  planted  alone),  Early  Favourite,  Reine  Claude  Violette,  Myrobella, 
Giant  Prune,  Early  Transparent,  Reine  Claude  de  Bavay,  Prince  Engle- 
bert.  Early  Favourite,  Gisborne,  OuUin's  Golden  Gage,  Golden  Transparent, 
Pershore,  Magnum  Bonum  (red  and  white),  Kentish  Bush,  Warwickshire 
Droopers,  Damsons. 

Nearly  self-sterile.  —  Rivers'  Early  Prolific,  Mallard,  Stint. 

Self-sterile: — Histon  Gage, Early  Orleans,  Sultan,  Klirke's  Blue,  Coe's 
Golden  Drop,  Coe's  Violet,  Washington,  Late  Transparent,  Ickwrrth  Im- 
peratrice.  Early  Greengage,  Old  Greengage,  Reine  Claude  d'Altham,Wyedale, 
Grand  Duke,  JeiTerson,  Pond's  Seedling,  Curlew,  Prune  d'Agen,  Brynnstone. 

Varieties  to  plant  together :  —  Coe's  Golden  Drop  with  Pond's  Seedling, 
Early  Rivers,  Reine  Claude  Violette,  Rivers'  Early  Prolific,  Prune  d'Agen, 
Monarch,  Wyedale,  Denniston's  Superb,  Early  Mirabella  and  Reine  Claude 
d'Altan,  does  best  near  several  varieties  of  plums  ;  Early  Greengage  and 
Old  Gieengage  do  not  inter -pollinate  but  set  well  wath  pollen  of  Victoria  and 
Pond's  Seedling  ;  Wyedale  with  Rivers'  Early  Greengage  and  Coe's  Golden 
Drop;  July  Greengage  with  Old  Greengage  and  Rivers'  Early  Prolific;  Green- 
gage with  Egg  plums.  Early  Orleans,  Monarch,  Pond's  Seedling,  Kentish 
Bush,  Victcria,  Czar,  Rivers'  Early  ProHfic  ;  Rivers'  Early  Prolific  with 
Egg  plums.  Early  Orleans,  Czar,  Monarch,  Prince  of  Wales,  Pond's  Seedling; 
Belle  de  Louvain  with  Prince  of  Wales,  Duke,  Victoria,  Czar,  Egg  and  Early 
Rivers;  Pond's  Seedling  with  PershoxpHims  and  damsons;^Vashington  with 
Pond's  Seedling, Early  Transparent  with  Late  Transparent  and  vice  versa; 
Reine  Claude  d'Altan  with  Coe's  Violet,  Coe's  Golden  Drop  and  Jefferson  ; 
Monarch  with  Rivers'  Eaily  Prolific. 
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Cherries.  —  Self-Jertile:  —  Morello,  Kentish  Wye  Morello  and  lyate 
Duke. 

Self-sterile: — Black  Heart,  Elton,  White  Heart,  Kentish  Early  Rivers, 
Burg  d'Aunay,  Black  Tartarian,  Bigarreau  Napoleon,  Bigarr-^au  Frogmore, 
Early  Giugne  d'Annonay,  May  Duke. 

Varieties  to  plant  together :  — ■  Elton  with  Earlj^  Erogmore ;  Black  Heart 
with  Morello  ;  Early  Rivers  Black  with  Baumann's  May  ,Goo  dens  ton  Black, 
Turk,  Elton,  Knight's  Black,  Governor  Wood,  Coronne,  Florence,  Black 
Heart,  Waterloo,  Black  Eagle,  Amber  Bigarreau,  Old  Kentish  Black  and 
Circassian  ;  Elton  Heart  with  Early  Rivers,  Montreuse  de  Mezel  and  Frog- 
more  ;  Black  Tartarian  or  Turk  with  Black  Eagle,  Napoleon,  Elton,  Amber 
Bigarreau,  Knight's  Early  Black  andEaily  Rivers;  Kentish  or  Amber 
Bigarreau  with  Black  Eagle,  Turk,  Elton,  Frogmore,  Waterloo,  and 
Governor  Wood  ;  Waterloo  Black  with  Circassian  and  Amber  Bigarreau ; 
Napoleon  with  May  Duke,  Webb's  Black,  Governor  Wood,  Waterloo, 
Amber  Bigarreau,  MoreUo  and  Frogmore,  in  California  it  does  well  with 
Black  Tartarian,  Black  Bigarreau  and  Bing,  and  in  Oregon  with  Deacon 
and  Lambert ;  Governor  Wood  with  Elton  and  Napoleon  ;  Old  Kentish 
Black  may  be  self-fertile  but  fruits  well  with  Elton,  Early  Riveis,  and 
Turk ;  Black  Eagle  with  Turk ;  Knight's  Early  Black  with  Black  Eagle ; 
Circassian  with  Old  Kentish  Black  and  Early  Rivers  ;  Florence  with 
Napoleon  and  Early  Rivers  ;  Roundel  with  Amber  Bigarreau. 

GOOSBEREIES,  CURRANTS,  RASPBERRIES,  I^OGANBERRIES,  AND  STRAW- 
BERRIES. —  In  England  all  these  set  and  mature  fruit  perfectly  with  pollen 
of  the  same  plant  or  variety,  though  some  of  the  strawberries  grown  in 
Canada  and  che  United  States  need  to  be  interplanted  with  another  variety 
for  cross  pollination.  Insects  are  absolutely  necessary  to  pollinate  goose- 
berries and  white,  red,  and  black  currants.  Raspberries  and  loganberries 
give  only  imperfect  fruit  if  not  pollinatedby  insects,  andstrawberries,  though 
chiefly  pollinated  by  the  movement  of  the  air,  doubtless  benefit  by  insect 
pollination. 

1250-  Direct  Bearers  at  the  National  School  of  Agriculture  of  Montpellier  (Herault* 

France).  —  Ravaz,  I,.,  iu  Le  Progres  agricole  et  viticole,  Year,XXXV,  No.  12,  pp.  265- 
272.    Montpellier,  March  24,  1918. 

In  the  School  experiment  field,  in  order  to  estimate  with  exactitude  the 
value  of  each  direct  bearer,  side  by  side  with  the  new  ones  were  placed  old 
ones,  such  as  Delaware,  Othello,  Autrichon,  Canada,  Secretary,  Jacquez, 
Noah,  Elvira.  York-Madeira,  Clin-^on,  Herbemont,  Telegraph. 

Oed  hVbrids.  —  Delaware.  —  This  plant  showed  little  resistance  to 
mildew.  Its  foliage  is  very  similar  to  that  of  V.  aestivalis,  from  which  it 
descends.  The  fruit  is  very  ripe  with  a  very  pleasant  flavour  and  would 
make  excellent  liquor.  Unfortunately  the  smallness  of  the  bunches  ex- 
cludes a  high  yield,  nevertheless  its  cultivation  might  be  attemj)ted  in 
districts  where  liqueurs  are  produced.  It  mus  tbe  grafted  as  it  is  almost 
completely  unresistant  to  phylloxera. 

Othello.  —  Does  less  well  than  in  the  centre  of  France.    Its  resistance 
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to  mildew  is  unsatisfactory  but  sufficient  for  the  usual  trcatiiu?ntR  to  pro- 
tect it. 

Secretary.  —  No  resistance  to  mildew. 

Jacquez.  —  This  was,  as  usual,  much  affected  by  mildew.  Grafted 
on  Rupestrio  it  is  exceedingly  weak,  but  stronger  ungrafted.  It  does  not 
combine  well  with  other  stock,  especially  V.  rupestris  (suffers  from  tliyll- 
osis).  As  it  is  fairly  resistant  to  phylloxera  it  must  be  planted  ungrafted 
if  the  soil  is  of  sufficiently  good  quality.  Some  of  its  varieties  are  better 
grafted  : —  Jacquez-Marignan  (always  very  fine  on  Rupestris)  and  Jacquez- 
Dauty. 

Noah.  —  Not  immune  to  mildew,  but  sufficiently  so  and,  in  practice, 
may  be  grown  without  treatment ;  only  in  wet  springs  is  it  advisable  to 
spray  the  bunches.  Ungrafted  it  is  rather  weak  at  the  School"  as  it  is 
subject  to  chlorosis  and  the  soil  is  very  calcareous. 

Clinton  (Plant  Pouzain  or  Plant  des  Carmes).  —  Resistance  to  mildew 
equal  to  that  of  Noah  and  may  also  do  without  treatment.  It  is  less  fine 
ungrafted  than  grafted  and  suffers  especially  from  phylloxera . 

Elvira.  —  Same  remarks. 

Herhemont.  —  More  resistant  to  mildew  than  Jacquez  and  is  easily 
protected  by  a  few  sprayings.  Grafted  on  Rupestris  it  dies  (effect  of  thyl- 
losis).  Ungrafted  it  suffers  much  from  chlorosis.  Is  particularly  affected  by 
lime,  but  in  clays  or  sandy  loams  containing  little  or  no  lime  it  grows  won- 
derfully and  resists  phylloxera  for  a  fairly  long  time.    Wine  excellent. 

Ne*W  hybrids.  —  71-61 C.  —  Brother  of  71-10  and  fairly  resistant  to 
mildew  and,  to  a  certain  extent,  to  phylloxera  ;  it  might  be  grown  in  soils 
little  subject  to  phylloxera,  or  cool  and  deep.  It  is  less  fine  grafted  on  Ru- 
pestris than  ungrafted  (thyllosis). 

71-06  C.  —  Very  high  resistance  to  mildew,  superior  even  to  that  of 
Noah. 

71-20  — .  One  of  the  best  of  the  Bayard  direct  bearers.  Its  foliage  is 
very  healthy,  so  ■  is  its  fruit  except  in  cases  of  very  violent  and  ver}''  earl}"" 
attacks  of  mildew.  It  gives  a  large  yield,  ripening  at  the  same  time  as  Ca- 
rignan  and  Mourvedre  and  is,  therefore,  suited  to  the  western  districts  of 
France  in  the  soils  previously  occupied  by  Mourvedre.  Wine  without  any 
special  taste  or  smell,  very  good  to  drink  alone  and  for  making  good  brandy. 
For  this  purpose  it  could  be  of  value  in  Armagnac  and  Charentes.  It  can 
be  grown  ungrafted  in  soils  little  subject  to  phylloxera  and  containing 
little  lime,  or  cool  and  deep.     Does  well  on  Rupestris. 

1  Seihel.  —  High  resistance  to  mildew.  Very  fertile  though  not  very 
regular.  Is  not  resistant  to  phylloxera  but  does  well  on  Rupestris.  It  needs 
at  least  one  early  treatment  and  one  at  flowering  time.  The  wine  has  a 
slight  flavour  of  lyincecumii, 

29  S,  —  Has  too  strong  a  musty  taste ;  bears  very  well, 

1020  S,  —  Does  not  appear  to  deserve  all  the  good  said  of  it ;  suffers 
from  mildew,  phylloxera  and  grafting. 

128  S.  —  Early;  does  very  well  when  grafted,  but  insufficiently 
resistant  to  phylloxera   and  must  be  treated  several  times   with  sulphate. 
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142  E.  M.  —  A  hybrid,  ^  Vinifera  and  Riparia,  obtained  at  the 
School.     Its  jdeld  is  small,  but  it  is  remarkably  resistant  to  mildew, 

4401.  Cotiderc.  —  Always  proves  resistant  to  disease  but  its  yield  is 
irregular.  It  may  be  grown  ungrafted  in  cool  or  deep  soils  little  subject  to 
phylloxera.  Grafted  on  Rupestris  it  is  very  vigorous,  even  too  much  so,  and 
would  probably  be  better  grafted  on  Riparia.    . 

Jouffreau.  —  Is  only  an  Auxerrois-Rupestris  =  Pardes. 

28-112  Couderc.  —  Produces  little  and  is  affected  by  sulphur  or  scorch- 
ing ;  does  not  do  well  grafted  ;  very  resistant  to  mildew. 

580  June.  —  Very  resistant  to  mildew  and  almost  sufficiently  so  to 
phylloxera  in  soils  little  subject  to  the  disease.  Bears  well  in  favourable 
weather,  sometimes  non-sets.     Does  not  require  treatment. 

132-11  Couderc.  —  Always  fairly  immune  to  mildew.  This  is  one  of 
the  few  hybrids  which  do  not  require  sulphate  spraying  except  under  ex- 
tremely unfavourable  conditions.   Does  well  ungrafted. 

60  S.  —  Fine  bunches  ;  sufficiently  resistant  to  mildew  and  phyl- 
loxera. 

138  S.  —  Always  covered  with  grapes  which  often  weaken  it  consider- 
ably and  ripen  irregularly, 

1025  S,  —  Valuable  ;  fairly  resistant  to  mildew  and  phylloxera.  Bears 
well.    Wine  of  good  quality. 

2007  S.  —  Appearance  and  almost  the  yield  of  Aramon.  A  fine  neu- 
tral wine ;  no  special  flavour  or  smell.  Hardly  resists  anjiihing  and  does 
not  ripen  its  wood  in  France. 

9  S,  —  Very  resistant  to  mildew  but  not  very  vigorous, 

36S,  —  Very  resistant  to  mildew  and  perhaps  to  phylloxera  as  well 
with  an  almost  satisfactory  yield.  The  wine  is  strongly  coloured  and,  un- 
fortunately, has  a  Rupestris  flavour. 

880  5.  —  A  white  hybrid  very  valuable  on  account  of  its  high  resistance 
to  mildew  but  which  does  not  appear  to  resist  phylloxera.  The  clusters 
strongly  resemble  those  of  the  French  vine.  Fruit  of  no  special  flavour  or 
smell  and  even  pleasant,  subject  to  grey  rot  as  so.on  as  ripe,  which  is  both 
a  defect  and  an  advantage,  A  plant  which  should  be  kept  in  sight.  Does 
very  well  grafted. 

1000  Seihel.  —  Very  resistant  to  mildew  aud  perhaps  sufficiently  so  to 
ph5'lloxera  in  soils  which  are  little  subject  'to  phylloxera  or  in  vegetable 
mould.  Ripens  early  with  a  production  satisfactory  for  central  France. 
Wine  of  a  good  colour,  not  too  thick  and  may  be  drunk  unadulterated. 
Would  probably  prove  of  value  in  the  Rhone  and  Saone-et-I/oire.  It  is 
subject  to  anthracnosis,  bul  may  be  protected  by  washing  with  iron  sul- 
phate. 

6239  Castel  and  129-4  MaUgue.  —  Their  merits  have  yet  to  be  con- 
firmed. 

^  157  Gaillard.  —  A  heavy  bearer.  It  is  little  subject  to  mildew  though 
it  is  well  to  spray  it  once  or  twice  with  sulphate.  Does  not  resist  phyl- 
loxera. It  is  rather  weak  and  should  be  grafted  on  strong  stock,  well  culti- 
vated and  manured  as  its  fertility  has  a  tendency  to  decrease.    There  are 
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sometimes  spots  of  scorching  on  the  leaves,  especially  when  grafted,  but 
they  are  of  no  importance,  Large  fruit  with  rather  a  marked  but  agree- 
able flavour  which  reccurs  in  the  wine. 

22  Baco.  =  Maurice  Baco.  —  A  heavy  bearer,  3  or  4  clusters  per  branch. 
Foliage  similar  to  that  of  V.  Ivabruna,not  immune  to  mildew  though  resist- 
ant to  a  certam  extent.  Grapes  resembling  those  of  Folic,  a  little  acid', 
but  neutral.  Wine  neutral,  quite  like  that  of  Vinifera.  Should  make  good 
brandy.     Does  very  well  on  a  vigorous  stock. 

OUeau-Bleu  ^^  503  Cottderc.  —  Very  resistant  to  mildew  and  even  to 
phylloxera  in  certain  soils.  Yield  rather  small  but  satisfactory  where  the 
vine  is  grown  as  an  accessory.  It  is  spreading  largely  on  the  slopes  of  the 
Ardeche  because  of  its  erect  bearing  and  other  characters.  It  is  a  vine  for 
the  farmer  or  metayer. 

24-23  Baco.  —  Very  resistant  to  mildew  but  yields  very  little. 

The  substitution  of  direct  bearers  for  French  vines  is  justified  neither 
by  the  abundance  nor  the  quality  of  the  produce  as  the  ordinary  varieties 
can  give  more  abundant  and  better  produce  than  the  hybrids.  Nor  is 
it  always  justified  by  a  satisfactory  resistance  to  phylloxera  to  assure  suf- 
ficiently long  duration .  Only  a  few  of  the  hybrids  can  be  grown  ungraft- 
ed  in  all  soils  if  there  is  not  too  much  lime. 

In  a  rainy  climate  or  cool  soil,  little  subject  to  phylloxera,  and  in 
sandy  and  sandy-loam  soils,  in  deep  and  rich  land  which  allows  tB.e  plant 
to  heal  rapidly  wounds  caused  by  insects,  many  of  these  new  vines  can  be 
grown  ungrafted.  The  lands  of  the  South  West,  where  the  French  vine 
held  for  a  long  tiine,  or  is  still  holding,  without  treatment,  are  the  most  fa- 
vourable for  direct  bearers  with  good,  or  even  medium,  resistance  to  phyl- 
loxera. In  a  warm  and  dry  climate  direct  bearers,  barring  the  exceptions 
already  mentioned,  should  be  grafted  on  strong,  vigorous  stock,  Rupestris, 
1202,  93-5,  3300,  3306,  etc.  Only  hybrids  with  exuberant  vegetation  or 
a  tendency  to  non-set  should  be  placed  on  Riparia  or  similar  plants. 

The  use  of  tliese  vines  is  justified  by  their  resistance  to  disease,  espe- 
cially mildew.  The  characters  of  each  of  them  from  this  point  of  view  is 
now  known.    They  should,  therefore,  be  grown  :— 

1)  in  rainy  districts,  where  diseases  are  severe  :  east,  centre,  north, 
west,  south-west,  and  mountainous  districts  ; 

2)  ever5^where  where  the  vine  is  cultivated  as  an  accessory  and  can 
not  be  given  the  requisite  care  ; 

3)  not  even  the  best  of  them  are  suited  to  the  production  of  the  best 
wines,  but  in  large  vineyards  a  small  place  might  be  set  apart  for  them  for 
the  production  of  wine  for  the  workers. 

In  less  hot  and  dry  climates  their  use,  for  the  moment  at  least,  is  very 
restricted,  but  they  might  be  used  either  grafted  or  ungrafted,  according 
to  the  soil,  wherever  mildew  is  particularly  difficult  to  control  — land  fre- 
quently flooded  or  holding  rain  for  a  long  time  in  hollows  round  the  roots 
of  plants,  spongy  lands  impracticable  for  alongtime  after  rain,  where  treat- 
ment is  nearly  always  badly  carried  out  and  where  mildew  usually  occurs 
every  year. 
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4)  all  vines  might  be  re-grafted  using  direct  bearers  as  scions,  not  to 
avoid  subsequent  treatments,  which  would  be  useless,  but  to  assure  the  tak- 
ing of  the  stock  in  ^he  ground.     These,  like  French  vines,  are  frequently 
,  destroyed  by  mildew  in  unfavourable  years  ;  it  is  clear  that  hybrid  grafts 
would  resist  much  better. 

There  are  other,  more  recent,  hybrids,  of  greater  promise  than  those 
studied.  M.  CoudERC  especially  has  some  of  which  of  which  great  hopes 
are  entertained.  The  same  may  be  said  of  some  of  those  of  M.  Bertii,i,e- 
SeyVE,  etc. 

1251  -  The  E^ect  of  Pruning  on  Grafted  Vines  (i).  — IvEbrun,  1,.,  iu  u  Progris  agncoU 

etviticole,YearXXXV,  No.  29,  pp.  61-65.  Montpellier,  July  21, 1918. 
The  author  (Director  of  the  Agricultural  Service  of  the  Marne  Depart- 
ment) gives  the  results  and  conclusions  he  obtained  from  a  series  of  investi- 
gations in  the  experimental  vineyard  of  the  departmental  laboratory  of 
Chalons-sur-Marne,  France,  where  care  of  the  vines  has  been  irregular  since 
the  beginning  of  the  war. 

The  experimental  plot,  along  a  wall  on  a  hillside,  is  exposed  to  the  south 
and  contains  38  to  45  %  of  lime  very  apt  to  cause  chlorosis.  The  vines  are 
Vert  dore  and  Chardonnay  grafted  on  1202  and  41  B  (Vert  dore  on  1202  is 
distinctly  inad\nsable).  The  method  of  pruning  has  a  marked  influence  on 
the  longevity  of  the  vine  and  preference  should  be  given  to  that  in  which 
th2  stock  deV'Jops  most.  This  effect  is  clear  if  it  be  admitted  that  the 
reserves  accumulate  in  the  old  wood  in  larger  quantities  when  it  is  of 
greater  volume.  Uniavourable  years  distinguished  by  serious  attacks  of 
mildew,  lack  of  fertiliser  and  attention  may  follow  each  other  with  no 
result  other  than  a  more  or  less  marked  decrease  in  vegetation,  This, 
however,  is  not  th;  case  when  the  stock  is  reduced,  as  in  the  Gu^ot  pruning 
method,  as  it  is  much  more  sensitive  and  may  disappear  if  neglected  tor 
one  or  two  years.  The  question  arises  whether  large  trellis-work  does  not 
contribute  efficiently  to  the  resistance  of  the  plants  to  phylloxera  and  does 
not  suffice  to  explain  theii  relative  immunity. 

FORESTRY        1 252  -The  Bafk  of  Scotch  Pine  and  Spruce.  — wretlind,  j.  e.,  in  Skogsvardsforeningen 

Tidskgift,  Year  XV,  No.  i,  pp.  22-60  4-  14  Figs.    Stockholm,  1917. 

This  paper  gives  the  results  of  a  thorough  study  of  the  thfckness  of  the 
bark  of  Scotch  pine  and  of  spruce  made  in  forests  in  central  Sweden. 

The  following  conclusions  were  drawn  from  the  many  numerical 
data  collected :  —  i)  the  thickness  of  the  bark  of  Scotch  pine  at 
breast  height  is  in  constant  ratio  with  the  diameter  of  the  trunk, 
whatever  the  age  of  the  plant ;  in  the  spruce,  on  the  other  hand,  the  ratio 
of  the  bark  to  the  diameter  decreases  when  the  diameter  is  larger  ;  2)  the 
bark  of  the  spruce  decreases  appreciably  in  thickness  during  drying  ; 
thus,  for  example,  the  bark  of  a  forty  year  old  spruce  with  a  diameter  of 
22.7  cm.  at  breast  height,  dried  at  the  temperature  of  an  enclosed  space. 


(i)  See  R.  May,  1917,  No.  452.  {Ed.) 
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decreased  in  fhickness  in  48  "hours,  passing  from  4.4  mm.  to  2.7  mm.  ;  the 
decrease  in  the  whole  diameter,  including  the  bark,  was,  in  the  same  length 
of  time,  from  22.70  cm.  to  22.55  cm. ;  apart  from  its  commercial  importance 
this  fact  calls  for  further  investigation  ;  3)  in  the  spruce,  the  bark  is  usually 
thicker  at  the  base  than  at  breast  height ;  it  decreases  in  thickness  up  to 
20  or  30  %  of  the  height  of  the  tree,  and  again  thickens  towards  the  top. 
None  of  these  differences  are  very  marked,  and  are  such  that,  in  practice, 
the  percentage  of  bark  at  breast  height  may  be  applied  to  the  whole  trunk. 
The  author  recommends  that,  when  standing  wood  is  sold,  the  measure- 
ment be  taken  under  rather  than  outside  the  bark,  and  that  the  thickness 
of  the  bark  should  be  determined  for  each  station.  He  also  proposes  a 
formula  to  calculate  its  percentage  of  the  cubic  mass. 

IvIVE   STOCK   AND    BREEDING. 
1253 -Stock-poisoning  Plants  of  the  Range,  in  the  U.S.  A.— marsh,  c.  D.,in  the  u.  s.         hygiene 

Department  of  Agriculture,  Bulletin  No.  575,  pp.  1-24  +  30  Plates.    Washington,  July 
23,  1918.  . 

Very  heavy  losses  in  live  stock  are  caused  by  poisonous  plants.  The 
exact  extent  of  these  losses  is  not  known,  but,  in  some  States,  it  is  estimated 
to  be  as  much  as  3  to  5  %,  and  in  others  is  still  higher.  In  Colorado  such 
losses  amount  to  a  million  dollars  annually,  while  the  annual  loss  of  sheep 
in  Wyoming  is  placed  at  14.6  %.  As  the  animals  which  die  are  mostly 
adult  ones,  ready  or  nearly  ready  for  market,  the  loss  is  all  the  more  severe. 
For  some  years  past  the  U.  S.  Depaitment  of  Agriculture  has  been  makmg 
experiments  with  poisonous  plants.  Such  expeiiments  are  especially  dif- 
ficult because  many  of  the  plants  toxic  lo  animals  only  cause  illness  when 
eaten  in  considerable  quantities.  The  aim  of  the^bulletin  under  review 
is  to  give  a  short  description  of  the  more  important  plants  poisonous  to  stock, 
so  that  they  may  be  easily  recognised  by  non-terhnical  people.  The  effects 
produced  by  the  plant  are  also  described  as  well  as  the  time  when  losses 
usually  occur  together  with  the  means  of  avoiding  them.  Special  atten- 
tion is  drawn  to  the  fact  that  most  poisonous  plants,  with  the  ex- 
ception of  the  loco  (i)  group,  are  distasteful  to  stock,  who  only  eat  tbem 
when  there  is  a  lack  of  other  food.  Poisoning  frequently  occurs  when 
sheep  are  kept  too  long  on  the  same  bedding  ground  ;  daiing  the  first  few 
days  they  eat  all  the  available  plants  along  the  road  they  pass  going  back- 
wards and  forwards  on  each  day,  with  the  result  that  they  are  almost  sure 
to  consume  poisonous  plants  later  on.  As  far  as  possible  sheep  should  be 
left  to  graze  under  natural  conditions,  that  is  to  say,  they  should  be  able 
to  go  freely  and  slowly,  separated  from  each  other,  and  not  allowed  to  graze 
over  and  over  upon  the  same  ground. 

The  plants  discussed  in  the  bulletin  include  :  — 


(i)  The  word  "  loco  "  is  from  the  Spanish  and  means  mad. 

[1I853-1S5S] 
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■^ThE  loco  pIvANTS  (i),  the  most  destructive  of  all  poisonous  plants. 
The  group  includes  white  loco,  or  rattle  weed  {Oxytropis  Lamhortii)  ;  pur- 
ple loco,  woolly  loco,  or  Texas  loco  {Astragalus  mollissimus)  ;  Astragalus 
diphy^us.  Larkspurs  (2):  —  Delphinium  cuculktum,  D.  Barheyi,  D.  Men- 
ziesii,  D.  bicolor,  D.  virescens  {=azureuni).  Water  HemIvOCK  {Cicula)  (3). 
Death  Camas  (3),  Zygadenus  venenosus,  Z.  elegans,  Z.  paniculotus.  lyU- 
PINE,  also  known  as  blue  pea  and  wild  bean.  LaurEI.,  Menziesia  glabella, 
black  laurel  (Leucothoe  Davisiae),  Ledum  glandulosum,  white  laurel  {Azalea 
occidentalis),  Rhododendron  albiflortmi.  Common  'bracken  fern  {Pteris 
aquilina).  W11.D  Cherry.  ^u.-kwe^t>  {Asclepias).  WoodY  Aster  (Zy- 
lorhiza  Parryi).  Colorado  RtjbbER  Plant,  or  pingue  {Hymenoxys  flo- 
ribunda).  Western  SneEzeweEd,  or  yellow  weed  {Dugaldia  Hoopesii), 
Psoralea  tenuifoUa. 

1254 -The  "Enfermedad  de  losRastrojos"or  "Locura  de  losCaballos"  in  the  Maize 
Growing  Regions  of  the  Argentine;  Means  oj  Control.—  Ei  Campo,  Year  11,  No.  n, 

p.  350.  Bueuos  Aires,  1918. 

In  the  maize-growing  regions  of  the  Argentine  and  particularly  in  the 
province  of  Santa-Fe,  a  non-contagious  disease  of  the  horse  appears  from 
time  to  time,  as  in  1911  and  1918.  The  disease  affects  farm  horses  fed  on 
more  or  less  mouldy  maize  (whole  plant  or  grain) ,  or  put  to  pasture  on  maize 
stubble.  The  disease  is  called  "  enfermedad  de  los  rastrojos  "  (stubble 
disease)  or  "  locura  de  los  caballos  "  (horse  madness).  The  mortality 
may  attain  50  %  of  the  farmer's  stock,  but  decreases  when  the  soil  is 
begun  be  cultivated  for  the  new  crop. 

In  some  cases  the  disease- has  a  very  rapid  course.  Generally,  however,  ^ 
it  shows  the  following  symptoms  :— blindness  or  squinting,  trembling,  con- 
stipation, great  excitiment.  In  other  cases  it  is  shown  by  great  depression 
and  by  paralysis  of  various  parts  of  the  body.  At  the  post  mortem  examin- 
ation the  brain  is  fotnd  to  be  extremely  softened  in  one  or  both  hemi- 
spheres (usually  the  left). 

The  experts  of  the  Veterinary  Department  ("  Direccion  general  de 
Ganaderia  ")  of  the  Argentine  Ministry  of  Agriculture,  who  have  studied 
the  disease  very  thoroughly,  recommend  the  following  treatment  :— 

i)  If  the  horses  are  at  pasture  in  maize  fields  where  only  the  stubble 
remains,  they  must  be  removed  at  once  and  kept  in  enclosures  where  maize 
is  not  grown. 

2)  As  soon  as  the  first  symptoms  of  the  disease  are  seen,  a  hypoder- 
mic injection  of  pilocarpine  hydrochlorate  (0.2  gm.)  -f  eserine  sulphate 
(0.05  gm)  +  distilled  water  (10  gm.)  should  be  given  in  the  neck. 

3)  Sometimes  horses  thus  injected  are  very  depressed  ;  to  stimu- 
late them  an  injection  must  be  given  (and  repeated  2  or  3  times  a  day,  if 
necessary)  composed  of  caffein  (i  gm.)  -f  sodium  benzoate  (2  gm.)  -f 
distilled  water  (5  gm.). 


(i)  SeealsoiJ.  Dec,  i9i5,No.  1309. —  {2)  See  also  i?.  Dec  ,  1915,  No.  1309  and  R.  Jan., 
1918,  No.  55—  (3)  See  also  R.  Oct.,  i9i4,No.  916,  and  R.  Dec,  19T5,  No.  1309.     (Ed.) 
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4)  During  the  2  or  3  days  after  treatment  each  animal  must   be 
given  2  tablespoonfulls  of  creoline  mixed  with  a  litre  of  water. 

1255  _  On  the  Isoanaphylatic  Poisoning  Due  to  Certain  Immunising  Serums,  — 

Carpano,  M.,  in  La  Clinica  velerinaria.  Year  X1,I,  No.  Vo,  pp.  261-274.  Milan,  May,  191 8. 

* 

The  author  describes  the  observations  he  has  made  at  the  "  Istitute 
Siero  -  Vaccinogeno  Eritreo  "  and  at  the  Bacteriological  I^aboratory  of  the 
Army  Veterinary  Service  at  Rome,  on  the  special  hypersensibility  shown  by 
certain  sick  animals  as  regards  respective  and  homologous  immunising 
serums.  These  observations  are  not  only  of  interest  for  the  scientific  study  of 
the  phenomena  of  immunity  but  also  for  the  practical  application  of  ordin- 
ary ser other apic  treatment.  They  deal  directly  with  streptococcal  in- 
fections, cattle  plague  and  horse  sickness.  ^ 

'^ht  toxic  property  oi  certain  serums,  even  when  normal,  injected  into 
animal  species  other  than  those  from  which  they  haVe  beenobtained,  has  long 
been  known.  It  was  thought  that  the  toxic  phenomena  should  be  exclu- 
sively attributed  to  the  different  origin  of  the  albumins,  but  it  has  lately 
been  found  that  the  phenomena  may  also  occur,  but  less'frequently,  when 
albumins  coming  from  the  same  species  and  even  the  animal  treated  are 
used,  i.  e.,  using  isoalbumins  and  auto-albumins  respectively  (PiCH  and  Ya- 
MONOUCHi,  1908  ;  ACHARD  and  Touraine  ;  1912  ;  WroAi,,  Abrami  and 
Brissaud,  1912  ;  Petri,  1913;  Miricapii,i.o,  1913 ;  MeivI.0,  1913 ;  Netter, 
1915  ;  Netter,  KoEhi^in  and  Saiamier,  1916  ;  Marie,  1916  ;  Finzi,  1916). 
The  author  has  observed  similar  phenomena  in  the  following  cases  :  — 

i)  A  horse  that  had  been  inoculated  with  a  culture  of  streptococci  and, 
5  da3^s  later,  wi1±.  polyvalent  antistreptococcal  serum,  showed  phenomena 
similar  to  those  usually  occurring  with  anaphylactic  disturbances.  But  in 
this  case  there  was  no  true  anaphylaxia,  on  account  of  the  absence  of  the 
chief  factors  on  which  the  classic  form  of  the  phenomenon  is  based,  i.  e.i  — 
a)  heterogeneous  serum  ;  b)  the  ex^tence  of  a  preceding  action  leading  to 
the  phenomenon.  In  addition,  the  phenomenon  of  anti anaphylaxia  or 
de-anaphylaxia,  which  renders  the  organism  insensitive  after  a  first  ana- 
phylactic crisis,  did  not  show  itself. 

2)  In  cattle  injected  in  the  jugular  with  80-100  cc.  of  homologous  anti- 
plague  serum,  the  author  has  frequently  found  that  the  grave  poisonings 
often  followed  by  sudden  death  were  not  due  to  the  phenol  contained  in  the 
serum  (cattle  tolerate  up  to  2  gni.  injectedintravenously  with  impunity),  nor 
to  the  traumatic  action  of  the  albumin  flakes  suspended  in  the  serum,  nor 
to  air  bubbles  introduced  into  the  veins.  As  a  result  of  this  the  author 
abolished  the  intravenous  method  and  has  limited  the  treatment  of  cattle 
plague  solely  to  subcutaneous  serotherapy  which,  when  given  when  the 
disease  first  shows  itself,  gives  a  high  percentage  of  recoveries. 

3)  In  horses  suffering  from  horse-sickness  and  treated  with  a  honiologous 
serum,  particularly  when  injected  directly  into  the  jugular.  ThiP  serum 
has  a  powerful  haemolytic  action.  Theii^ER  made  similar  observations  in 
1904,  during  his  researches  on  immunisation  against  horse-sickness  in 
South  Africa. 

[1354-1253] 
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Given  that,  in  all  the  previous  cases,  a  homologous  serum  {i.  e. ,  obtained 
from  the  same  species  of  animal)  was  used,  it  must  be  admitted,  contrary 
to  the  still  current  opinion,  that  the  serum  of  certain  organisms,  whether 
specially  treated  or  not,'  can  possess  the  properties  of  antigens  towards 
organisms  belonging  to  the  same  species  ;  in  other  words  an  individual  spe- 
cificity, whether  acquired  or  natural,  must  be  admitted.  Those  cases  of 
hypersensibility  observed  in  some  of  the  animals  treated  are  much  more 
pronounced  and  frequent  when  the  serums"  used  are  obtained  from  mate- 
rial hyperimmunised  with  animal  products  (virulent  blood),  as  is  the  case 
with  cattle  plague  and  horse-sickness,  than  when  they  are^abtained,  on  the 
contrary,  from  animals  hyperimmunised  with  bacterial  material,  as  is  the 
case  in  streptococcal  infection.  The  author  gives  this  hypersensibility  the 
name  o|  "  tossicose  anafilattoide  "  (anaphylactoid  poisoning),  thus  indicating 
those  reactions,  that  are  special  to  the  organism,  similar  to  the  anaphylactic 
manifestations  that  occur  m  the  organism  itself  as  the  result  of  the  introduction  of 
normal  or  immunised  homologous  serums,  without  there  being  a  previous  sensi- 
bilisation  (i). 

The  author  discusses  some  of  the  hypotheses  put  forward  to  explain 
the  origin  of  the  phenomena  in  question  :  —  above  all,  individual  predispo- 
sition; presence  of  incompletely  neutralised  antigens  in  the  serums;  eventual 
reaction  between  the  antigens  contained  in  the  sick  organism  and  the  anti- 
bodies introduced  with  the  immuniser  ;  presence  of  isoagglutinins,  isopre- 
cipitins  and  isolysins  in  the  immuniser  ;  complex  modifications  of  a  bio- 
physical-chemical nature  undergone  by  the  serums  during  their  prepara- 
tion, and  which  would  give  them  antigenic  or  completely  toxic  properties. 

Practicai,  C0NCI.US10NS.  —  In  some  infections,  a  c^tain  number  of 
sick  individuals  (consisting  of  predisposed  subjects)  can  show  a  particular 
hypersensibility  as  regards  homologous  preventive  immunisers,  especially 
when  they  are  introduced  directly  and  in  considerable  quantities  into  the 
circulation  ;  this  is  why  intravenous  se||)therapy  when  it  is  the  case  of  cer- 
tain serums  and  in  spite  of  their  efficacit}'',  is  not  free  from  disadvantages 
which,  from  simple,  passing  disturbances,  may  develop  to  the  most  alarm- 
ing morbid  symptoms  and  even  cause  the  death  of  the  subject. 

1256  -  The  Anaphylactic  Nature  of  Parasitic  Poisoning.  —  van  Es,  i,.  and  schalck, 

A.  P.  (Veteriuary  Department  of  the  North  Dakota  Agricultural  Station),  in  the  Annales 
de  rinstitut  Pasteur,  Year  XXXII,  No.  7,  pp.  310-362  +  5  Tables  -{-  5  Figs,  -f-  Biblio- 
graphy of  20  Publications.  Paris,  1918. 

The  part  played  by  the  filtrabla,  ultra-microscopic  virus  of  Vali^^E  and 
Carr^  in  infectiotis  anaemia  of  the  horse  has  been  confirmed  by  many  re- 
searches. Again,  the  lecent  explanations  of -the  etiology  of  the  disease 
proposed  by  MM.  vSeydERHEHN  (Strasburg)  during  their  researches  on  the 
pathological  nature  and  treatment  of  infectious  anaemia  ot  the  horse  have 


(i)  Behring  calls  anaphylactoid  substances  those  that  -eproduce  the  syndrome  of  anaphy- 
laxia  without  there  being  a  previous  preparatory  action.  See  PESCi,  Forme  anafilattiche ,  Turin, 
191 6.  {Author) 
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greatly  interested  other  workers.     The  results  ariived  at  by  the  authors 
are  given  below. 

Anaemia  of  the  horse  can  beprodu-  ed  artificially,  down  to  every  de- 
tail, by  injecting  aqueous  extracts  of  Gastrophilus  equi  and  G.  haemorrhoids 
(tits    {Oestrus). 

Judging  from  its  attion  and  its  behaviour  as  regards  physical  and  che- 
mical influences,  the  active  constituent  is  an  animal  poison,  callca  oestrine 
by  the  authors. 

The  toxic  actjon  of  oestrine,  exclusively  specific  for  the  horse  (and  ass), 
is  reabsorbed  by  the  gastro -intestinal  tanal ;  it  occurs  in  the  excreta  of  the 
larvae  of  Gastrophilus  and  that  of  the  species  haemorrhoidalis  is  much  more 
toxic  than  that  of  the  species  equi. 

Pernicious  anaemia  produced  artificial!}'-  in  this  way  can  be  trans- 
mitted to  health}''  horses  by  means  of  the  blood,  and  by  the  blood  of  the 
latter  to  other  horses  ;  in  nature  pernicious  anaemia  is  not  produced  by  an 
ultra-visible  virus,  but  by  oestrine  alone. 

The  authors  have  checked  their  theory  by  a  number  of  experiments  : — • 
1)  Study  of  the  results  produced  b>^ije'ting  the  horse  with  extracts  of 
the  larvae  of  Gastropkilus  (intravenous  and  subcutaneous  injections; 
action  of  dialysis,  alcoholic  and'acetone  extracts  andheat  onthepoison  of 
Oestrus)  ;  2)  study  of  oestrine  as  regards  its  importance  in  the  pathogenesis 
of  the  disease  and  on  the  eventually  anaphylactic  character  of  the  reaction 
produced  by  the  injections.  In  this  wa>  the  authors  have  been  able  to  for- 
mulate the  following  theory  :  — 

There  is  no  reason  to  believe  that  the  species  of  Gastrophilus  play  a 
specific  part  in  the  etiology  of  pernicious  anaemia  of  the  horse  ;  the  severe 
poisoning  following  che  injection  of  gastrophilic  matter  observed  by  MM. 
SeydkrhEiin  and  also  by  the  authors,  is  not  caused  by  a  specific  substance 
such  as  oestrine  ;  it  is  simply  the  manifestcdion  oj  anaphylaxia  and  is  cjuite 
analogous  to  that  pioduf^ed  by  proteins.  Many  parasites  sensitise  their 
hosts  which,  after  injecticTn  or  instillation,  give  aift-phylactic  or  allergic 
reactions.  Tl^e  more  or  less  constant  presence  of  the  parasites  in  certain 
parts  of  the  host's  body  makes  the  idea  very  plausible  that  the  host  is  coi;- 
stantly  charged  with  anaphylatoxins  and  it  is  quite  possible  that  such  a 
poisoning  might  lead  to  morbid  conditions. 

This  hypothesis  of  a  parasitic  anaphylaxia  raises  many  questions  and 
opens  a  wide  field  to  the  investigator,  such  as: —  the  study  of  the  con- 
sequences of  anaphylactic  poisoning  and  its  relations  with  certain  chronic 
diseases ;  practical  application  to- the  diagnosis  of  certain  diseases;  the 
study  in  vitro  of  anaphylactic  sensitisation  of  parasitic  origin,  etc. 

1257 -Some  Biological  and  Control  Studies  of  Gastrophilus  haemorrhoidalis 
and  Other  Bots  of  Horses,  in  the  Dakotasand  Montana,  U.S. (i)  — dove, w.e., 

in  U.  S.  Department  of  AgricuUure,  Bulletin  No.  597,  51  PP-  -h  4  Fig-  +  5  Plates  -f-  Bi- 
bliography of  38  publications.    Washington,  April  9,  1918. 

Three  species  of  horse  bots  —  th*  common  bot-fly   {Gastrofhilus  in- 


(i)  Qee  also  R.  May,  191 7,  No.  458.     (Ed.) 
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testinalis),  the  throat  bot-fly  {G.nasaUs),s.nd  the  nose  fly  {G.  haemorrhoid- 
alis)  —  occur  in  the  United  States,  and  each  is  a  source  of  considerable 
injury  to  horses.  This  injury  is  produced  through  irritation  caused  by 
the  flies  at  the  time  the  eggs  are  laid  and  by  the  attachment  of  the  larvae, 
or  bots,  in  the  alimentary  tract. 

Gastrophilus  intestinalis  and  G.  nasalis  are  widely  distributed  in  the 
United  States,  but  G.  haemorrhoidalis  is  confined  to  the  North-Central 
and  northern  Rocky  Mountain  States. 

The  nose  fly  [G.  haemorrhoidalis)  is  by  far  the  most* annoying  to  horses 
at  the  times  its  eggs  are  laid.  The  adults  appear  early  in  June  and  reach 
the  maximum  of  abundance  during  the  first  half  of  the  season,  disappearing 
with  killing  frosts.  The  eggs  are  deposited  on  the  minute  hairs  on  the 
lips,  and  those  near  the  edges  which  are  kept  moist  and  receive  friction 
hatch  in" from  5  to  10  days.  The  larvae  are  taken  in  with  food  or  water 
and  attach  themselves  to  the  walls  of  the  stomach.  Here  they  remain 
until  the  following  winter  or  spring  and  then  migrate  to  the  rectum,  where 
they  reattach.  Before  leaving  the  host  they  usually  attach  close  to  the 
anus  and  protrude  from  it.  They^main  in  this  position  from  40  to  70 
hours.  After  dropping  to  the  ground  the  bots  seek  protection  and  pupate 
in  from  18  to  170  hours  later.  The  pupal  stage  lasts  from  21  to  68  days. 
The  adults  are  very  active  and  as  they  deposit  only  one  egg  at  a  time  they 
are  not  so  frequently  seen  about  horses  as  are  the  adults  of  the  common 
bot-fly.  They  take  no  food  in  the  adult  stage.  Their  length  of  life  is 
from  I  to  7  days. 

The  throat  bot-fly  {G.  nasalis)  deposits  its  eggs  on  the  hairs  under 
the  jaws  and  to  some  extent  on  the  shoulders  and  other  parts  of  the  host. 
The  larvae  of  this  species  attach  themselves  to  the  walls  of  the  pharynx 
and  also  to  those  of  the  stomach  and  duodenum.  They  do  not  reattach 
in  the  rectum  or  at  the  anus  as  do  the  bots  of  the  nose  fly.  Pupation 
occurs  in^from  i  14  to  2  days  after  the  larvae  have  passed  from  the  host, 
and  adults  emerge  in%om  20  to  56  days  later.  *  The  adults  are  somewhat 
longer  lived  than  those  of  the  nose  fly.  The  flies  cause  considerable  an- 
noyance to  horses  during  oviposition  but  not  as  serious  as  in  the  case  of 
the  nose  Qy. 

The  common  bot-fly  {G.  intestinalis)  usually  appears  later  in  the  season 
than'^the  nose  fly  and  becomes  most  abundant  just  before  killing  frosts. 
The  eggs  are  deposited  on  all  parts  of  the  body  but  preferably  on  the  fore 
legs.  They  hatch  upon  the  application  of  moisture  and  friction.  From 
9  to  II  days  after  oviposition  appears  to  be  the  most  favourable  period  for 
hatching,  although  some  may  hatch  as  early  as  7  days  and  others  as  late 
as  96  days  after  oviposition.  The  larvae  attach  in  any  part  of  the  stomach 
but  the  last-stage  bots  are  found  mostly  in  the  left  sac.  '  They  continue 
tp  drop  from  the  host  for  a  long  period  of  time.  Pupation  takes  place 
in  protected  places  on  the  surface  of  the  soil  and  the  pupal  stage  lasts 
from  40  to'  60  days.  t 

All  Gastrophilus  larvae  are  surprisingly  resistant  to  chemicals.  The 
treatment  of  horses  with  carbon  bisulphide  in  three  doses  followed  by  a 
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physic  is  satisfactory  if  administered  in  late  autumn.  Spring  treatment 
is  less  effective,  as  the  full-grown  larvae  are  more  resistant,  and  many  of 
the  nose-fly  bots  have  left  the  stomach  and  passed  back  to  the  itctum 
at  that  time. 

Larvae  of  G.  haemonJioidalis  may  be  removed  from  the  rectum  me- 
chanically, but  this  is  laborious.  The  use  of  enemas  containing  insecticides 
is  \   effective. 

^  As  a  repellent,  pine  tar  mixed  with  other  material  gave  good  results 
against  the  common  bot-fly  and  the  throat  bot-fly.  Such  mixtures  may 
be  utilised  to  cause  the  flies  to  lay  eggs  on  parts  of  the  body  less  accessible 
to  the  horse's  mouth. 

Various  nose  protectors  are  in  use  against  G.  haemorrhoidalis,  but 
there  are  objections  to  many  of  them.  A  piece  of  leather  suspended  below 
the  lips  from  the  bit  rings  is  simplest  and  best.  For  animals  on  pasture 
a  halter  with  a  box-like  arrangement  and  throat  cover  has  been  devised 
to  protect  horses  against  infectation  by  all  three  species. 

Kerosene  oil  used  as  a  wash  is  ineffective  in  destroying  the  eggs  of 
Gasirophilus.  A  2  per  cent  nicotine-sulphate  solution  was  only  partially 
effective.  Nitrobenzine  gas  yields  gocd  results  at  25,  24  and  10  hours' 
exposure,  but  only  a  small  percentage  was  killed  at  4  hours.  The  phenol 
compounds,  by  a  contact  application,  seem  to  be  the  most  effective  in  de- 
stroying young  larvae  and  preventing  the  further  development  of  embryos. 
Carbolic  acid  containing  2  per  cent  phenols  is  satisfactory  for  de- 
stroying eggs  when  applied  to  the  infested  parts  of  the  host. 

1258  -  Experiments  in  the  Transmission  of  Trichinae  in  the  U.  S.  A.—  raffensperger,  h  . 

B.  (U.  3.  Bureau  of  Animal  Industry,  Chicago,  111.),  in  the  Journal  of  the  American  Veter- 
inary Association,  Vol.  I<III,  New  Series,  Vol.  6,  No.  3,  pp.  363-367  -\-  Bibliography  of 
7  Publications.  Ithaca,  N.  Y.,  1918. 

Certain  workers  (Hoyberg,  Sai^zer)  have  concluded  that  trichinosis 
may  result  from  the  swallowingof  faeces  or  intestinal  contents  of  animals 
harbouring  the  intestinal  stage  of  the  parasite.  Other  workers  (lyEUCKART, 
Pagenstecher,  Staxjbli)  have  concluded,  however,  that  infection  cannot 
be  brought  about  through  swallowing  intestinal  trichinae  or  the  newly  born 
larvae  which  may  be  found  in  the  faeces  of  animals  harbouring  trichinae 
in  the  intestine.  In  the  course  of  the  author's  in\5e;stigations  on  trichinosis, 
he  carried  out  some  experiments  similar  to  those  of  Staubi,i.  Rats  and  mice 
were  fedontrichinous  pork,  and  after  their  death,  which  occurred  2, 3, 4,  5, 7 
and  10  days  after  the  artificial  infection,  numerous  live  trichinae  were  found 
in  the  intestines.  The  contents  of  the  duodenum  and  jejunum  were  fed 
to  guinea-pigs ;  these  were  killed  40  to  50  days  later,  when  their  diaphragms 
were  carefully  examined  under  the  microscope.  The  examination  always 
gave  negative  results. 

Concerning  the  stage  at  which  trichinae  in  the  muscles  become  infec- 
tious it  is  usually  stated  in  the  literature  that  non-encysted  trichinae  are 
not  infectious.  The  author's  results  confirm  this  opinion  : —  rabbits,  fed 
on  trichinous  meat,  were  killed  15  or  18  days  later,  when  examination  of 
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the  diaphragm  revealed  the  presence  of  many  tmeitcysted  larvae.  The  frag- 
ments of  the  diaphragm  were  fed  to  other  rabbits,  which  were  killed  after 
about  30  days  ;  examination  of  the  diaphragm,  in  this  case,  always  gave 
negative  results.  But  when  the  former  rabbit  had  encysted  larvae  pre- 
sent in  its  diaphragm,  that  of  the  latter  animal  was  also  infected. 

CoNCiyUSiONS :  —  The  evidence  obtained  from  the  experiments  supjx)rts 
the  generally  accepted  opinions  that  trichinae  are  not  transmissible  through 
the  faeces,  that  unencysted  trichinae  are  not  capable  of  developing  when 
meat  containing  them  is  ingested,  and  finally  that  trichinae  are  spf  CT.d 
from  one  host  to  another  only  as  a  result  of  swallowing  meat  containing  thet 
encysted  larvae  of  the  parasites. 

1259  -  Cattle  Lice  and  How  to  Eradicate  Them. — imes,  Marion,  in  U.S.  Departmen 
of  Agriculture,  Farmers'  Bulletin  gog,  27  pp.  +  14  Figs.  Washington,  Febnaaiy,  19 18. 

The  bulletin  under  consideration  treats  of  the  following  lice  :  —  the 
short-nosed  cattle  louse  {Haematopinuseurysternus),  the  long-ncsed  cattle 
louse  {Linognathus  vituli)  and  the  common  biting  louse  [Trichodectes  scala- 
ris).  The  life  history  and  habits  of  each  are  described.  When  separated 
from  tbeir  host  the  first  two  species  live  about  7  days,  the  third  one  only 
about  4  days.  Newly  hatched  lice  only  live  2  or  3  days  if  they  find  no 
host.  The  longevityof  the  lice  and  the  viabilityof  their  eggs  when  separated 
from  their  host  are  of  great  practical  importance  in  their  eradication. 

The  parasites  detached  from  the  animals  drop  in  the  corrals,  stables 
and  pastures,  and  through  the  adults  die  in  about  a  week,  the  eggs  may  hatch 
if  the  weather  is  mild  and  continue  to  infect  the  herds.  Infected  stables 
should  be  cleaned  and  disinfected  with  ccal-tar  creosote  .suitably  diluted. 
Animals  which  have  been  dipped  or  otherwise  treated  to  free  them  from  lice 
should  not  be  taken  to  contaminated  quarters  or  those  they  occupied  pre- 
viously unless  the}^  have  first  been  cleaned  and  disinfected  or  left  vacant 
for  about  20  days. 

Methods  of  controlling  cattle-lice  are  :  • —  ^ 

i)  Hand  applications :  —  a)  du.5ting  powders  (naphthalene  and pyretl'- 
rum),  which  are  useful  in  holding  the  parasites  in  check  when  the  weather 
is  too  cold  for  dipping  or  spraying ;  b)  greases :  —  cottonseed  oil  and  kerosene 
in  equal  parts  ;  V2  V^^^  of  kerosene  and  i  lb,  of  lard  ;  crude  petroleum  ; 
c)  liquids.     • 

2)  sptay'mg  with  a  hand  pump  (or  an  orchard  spray)  with  the  liquids 
recommended  for  dips  ;  two  treatments  should  be  given,  15  or  16  days  apart. 

3)  Dipping  in  arsenical  solution,  coal  tar  creosote  or  nicotine. 
T.he  first  two  methods  are  suitable  for  small  herds,  the  third  (the  mo.st 

efficacious)  is  suitable  for  large  herds.  One  arsenical  or  coal  tar  dip  is 
usually  sufficient'to  destroy  the  long-nosed,  louse  and  the  common  biting 
louse,  bat  for  the  short-nosed  louse  two  treatments  at  intervals  of  15  or 
16  days  are  necessary.  The  cattle  should  be  well  examined  after  the  second 
dip  as  live  lice  sometimes  remain  and  a  third  dip  may  be  necessary 
about  16  days  after  the  second.  9 

The  arsenical  dip  is  made  up  of  4  lb.  85  %  pure  caustic  soda  +  8  Ib.i 
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99  %  P^^^^  white  arsenic  in  fine  powder  +  8  lb.  sal  soda  crystals  + 1  gallon 
pine  tar  +  sufficient  water  to  make  500  gallons.     This  dip  is  usually  used 
cold,  but,  so  as  to  avoid  chills  its  temperature  should  be  from  650  to  goo  F. 

Nicotme  dips  are  very  efficacious  if  they  contain  not  less  tban  ^/^qq  of 
I  %  nicotine  ;  if  dips  more  concentrated  than  0.05  are  used  they  are  dan- 
gerous to  the  cattle  especially  if  used  hot.  They  are  usually  given  warm, 
but  their  temperature  should  not  exceed  no®  F.  Flowers  of  sulphur  is 
sometimes  added  to  nicotine  dips ;  it  dissolves  very  slightly  and  clings  to 
the  animal's  skin  for  a  loi^time,  thus  helping  to  prevent  re-infection. 

Two  dipping  plants  Se  described,  one  in  wood,  the  other  in  concrete; 
both  are  similar  in  their  general  design  to  that  described  by  the  author  for 
sheep  (i).  The  length  of  the  vat  varies  from  24  to  100  ft.  according  to  the 
number  of  animals  to  be  dipped,  the  width  is  about  3  ft.  and  the  depth  8  ft. 
A  plant  should  include  pens  for  keeping  the  cattle  in  before  and  after  dip- 
ping. The  passage  ending  in  a  chute  which  leads  to  the  dip  must  be  well 
designed.  The  two  plans  given  show  the  measurements  and  detailed  con- 
struction of  the  vat,  and  running  and  crowding  chutes.  The  plant  is  com- 
pleted by  a  heating  system.     Attention  should  also  be  given  to  the  easy 

draining  of  the  water. 

• 

1260  -  Avian   Malaria  Caused   by   Plasmodium  relictum  (Proteosoma) ; 

Experiments  in  Algeria.  —  Sergent,  E.  ami  E.  (Pasteur  institute  o*  Algiers),  in  the 
Annates  de  Vlnstitut  Pastettr,  Vol.  XXXII,  No.  8,  pp.  382-388  4-  2  Figs.  Paris,  August, 
1918. 

For  twelve  years  the  authors  have  studied  at  the  Pasteur  Institute  of 
Algiers  avian  malaria  caused  by  Plasmodium  relictum,  which  in  many  ways 
resemblis  hitman  malaria.  They  new  publish  the  still  incomplete  results 
of  the  560  experimental  cases  observed. 

Infection  and  IMMlJ^;ITY.  —  All  the  canaries  (560)  contracted  the  di- 
sease as  a  result  of  bites  from  infected  Culex  or  by  intraperitoneal  inocu- 
lalion  of  blcod  of  an  infected  bird.  The  course  cf  ths  disease  is  similar 
with  both  methods  of  infectioii: —  period  of  incubation,  3  to  10  days  ; 
periodof  acute  infection,  9  da3's,  with  61.3  %  mortality.  Relati-ve  immunity. 

Methods  of  infecting  the  birds.  —  i)  Intraperitoneal  inoculation  ; 
2)  rubbing  Culex  on  to  ihe  skin  of  the  canary  (in  the  proportion  of  4  cases 
out  of  10)  ;  intrarectal  injection  (i  case  out  of  6). 

MoSQUiTOS  SUBJECT  TO  ESi FECTio>. .  —  The  complete  sexual  evolution 
of  Plasmodium  may  take  place  in  Stegomyia  jasciata,  Culex  sergenti  Theo- 
bald, TAeo&«/fl!i^sj!)«^//i^fl/^zs  Rcndani,  Acartomyia  maMae  Serg.  and  Theob. 
'  (the  larvae  of  which  only  live  in  the  salt  water  of  hoi  lows  in  the  rocks  along 
the  coast  of  the  Mediterranean).  The  passage  oi  Plasmodium  to  the  eggs 
has  not  been  observed  and  there  is  no  acquired  immunity  amongst  mosqui- 
tos. 

A  description  is  giverkof  the  trypanosome  in  the  blood  of  the  canary 


(i)  See  R.    1917,   No.  925.  '  [Ed.) 
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[Serinus  canarius  Koch),  and  of  acother  trypanosome  observed  in  the  blood 
of  the  Algerian  sparrow  (Passer  domestictts  ly.). 

ANATOMY  1261  -  Complementary  Studies  on  the  Modification  of  the  Germ  Cells  of  Mammals; 

AND  Effectsof  Inhalation  of  Alcohol  Vapouron  Guinea-pigs  and  their  Progeny.—  Stock- 

physiology  HARD,  C.  R.  and  Papanicolaow,  N.  (Department  oj  Anatomy,  Cornell  Medical  School, 

%  N.  Y.),  in  The  Journal  of  Experimental  Zoology,  Vol.  XXVI,  No.  1,  pp.  119-226  -\-  10  Ta- 

bles-!- 9  Figs,  -f-  Bibliography  of  18  Publications.  Philadelphia,  1918. 

The  results  of  researches  carried  out  for  over  6  or  7  years  with  the  aim 
of  observing  the  modifications  produced  in  the  aarm  cells  of  mammals  by 
the  constant  inhalation  of  alcohol  vapourt  Other  experiraentors,  especi* 
ally  Peari,  (i).  using  a  similar  method  and  technique  to  that  of  the 
author,  have  recently  published  the  results  of  similar  researches  on  other 
mammals  or  on  birds.  Although  Pe.vri.  found  the  guinea-pig  to  be  more 
sensitive  to  poisoning  than  fowls,  the  author  is  in  agreement,  speaking 
broadly,  with  that  experimenter  whose  results  he  discusses  at  length. 

POULTRY  1262  -  Acorns  as  Food  for  Poultry. —  Cranfieed,  H.  T.,  in  The  journal  0/  the  Board  of 

Agriculture,  Vol.  XXV,  No.  5,  pp.  573-576.  I^ondon,  August,  1918. 

The  use  of  acorns  as  a  substitute  for  maize  in  poultry  feeding  is  recom- 
mended. Acorns  have  recently  been  recommended* as  a  cattle  food  and 
PETERMANN  [Die  landwirtschaj'tlichpn  Versuchstationen,  Vol.  LXXXII, 
•  Pt.  1-2,  p.  93)  considered  them  a  suitable  poultry  food  after  having  been 
dried  and  ground.  In  the  autumn  of  1917  acorns  of  different  varieties 
were  collected,  dried  over  a  hot -water  tank  for  several  weeks,  ground  and 
sifted  (the  husks  being  thus  completel}  separated  from  the  kernel).  The 
kernel  (80  %  of  the  acorn)  showed  the  following  percentage  composition 
on  analysis  : —  moisture,  13.86;  oil,  4.57;  albuminoids,  7.88;  soluble  carbo- 
hydrates, 67.82;  hbre,  3.63;  ash,  2.24.  The  meal  thus  obtained  was  fed  to 
twelve  pullets  and  five  two-year-old  birds,  all  in  full  laj; .  Before  the  experi- 
ment they  were  receiving  fish  meal,  sharps,  cooked  vegetables,  wheat  screen- 
ings, oats  and  maize.  The  grain  and  sharps  were  gradually  replaced  by 
crushed  acorns  and  acorn  meal.     The  experimental  ration  was  continued 

lirds 
the 
no  great  difference  in  laying. 

It  has  been  stated  {Fuhlings  landwirtschafUiche  ZeiUiUL,,  1904,  p.  808) 
that  if  acorns  are  fed  to  hens  in  too  large  quantities  they  cause  Vack  dis- 
colouration of  the  egg  yolk  '2).  This  defect  was  not  observed  during  the 
author's  experimentjjn  which  each  hen  received  dai^y  2  oz.  of  acorn k^nel. 

Conclusions.  —  Acorns  contain  no  substance  injurious  to  poultry. 
Their  food  value  is  equivalent  to  a  mixture  of  oats  and  maize.  They  may 
completely  replace  grain  in  poultry  feed  if  their  slight  deficiency  in  protein 
is  made  up. 


for  four  weeks.     The  birds  suffered  no  ill  effects. "  The  acorns  are  slightly 
binding  but  counteract  tne  rather  laxative  action  of  fish  meal.     There  was 


(i)  For  the  technique  of  this  kindof  research  and  the  results  so  far  obtained,  see  the  abs- 
tract of  Pearl's  three  reports,  in  R.,  September,  1918,  No.  1018.  (Ea.) 
(2)  See  i?.,  1915.N0.  1067.  (Ed,). 

[1260-1S6S] 


SERICUI^TURE  1345 


1263 -The  Tatu  {Tatusia  novemcincta)   as  a  Pest  of  Farm-yards  in  Brasil.— 

See  No.  1193  of  His  Rcvnw. 

1264  -  Silkworm  Rearing  in  Indo-China.  —  Gachon,  a.,  in  the  Congrh  d' Agriculture      SERICULTURE 
coloniale,  Gouvernenwnt  General  deVIndochine,  Hanoi  Series,  No,  7,  8  pp.  Hanoi- Haiphong, 
1918. 

The  cultivation  of  mulberry  and  silkworm  rearing  has  been  practised  in 
Indo-China  since  remore  times  and,  in  nearly  all  the  countries  ot  the  Urion, 
silkworm  rearing  might  be  gready  and  rapidly  developed.  Many  circum- 
stances havf  contributed  to  making  prosperous  this  essentially  agricultural 
and  home  irdustry.  The  mulberry  grows  easily  and  develops  welL  The 
worms  may  be  r.  ared  throughout  the  jear  in  some  districts  and  during  at 
least  eight  months  in  the  least  favourable  ones.  Abundant,  cheap  labour 
and  the  free  time  left  by  the  small  variety  of  crops  giown  are  very 
important  factors  in  the  possible  development  of  silkworm  rearing. 

France  buys  annually  in  the  Far  "East  raw  silk  to  the  value  of  nearlj  ' 
£8  000  000,  manufactures  ic  and  exports  most  of  it  as  silk  materials  through- 
cut  the  world.  Indo-China.might  supply  France  very  largely,  as  is  shown 
by  the  quotations,  with  material  equal  to  the  best  products  of  Canton,  of 
raw  silk  and  waste  prepared  by  European  methods  chiefly  in  Tonkin  and  in 
Annam.  These  goods  are  already  appearing  on  the  French  market.  These 
considerations  led  the  Government  of  Indo-Chma  to  encourage  the  improve- 
ment and  development  of  the  silkworm  industry  by  all  the  means  in  its 
power,  in  order  to  export  the  produce  to  France. 

The  author  (Inspector  of  the  Agricultural  and  Commercial  Services), 
after  describing  the  cultivation  of- the  mulberry  and  silkworm  rearing  in 
Indo-China  (i),  gives  an  account  of  the  work  done  m  the  colony,  especially 
by  the  Administration,  to  develop  silkworm  rearing.  In  1905  the  Adminis- 
tration appointed  a  silkworm  egg  specialist  and  founded  an  establishment 
at  Phulang-Thuong  for  the  production  of  eggs  selected  by  the  Pasteur  me- 
thod. At  the  same  time  pamphlets  of  a  kind  to  be  understood  by  the  natives 
were  drawn  up  in  French,  Qu6c-ngu,  and  Chinese.  They  gave  simple,  ra- 
tional and  practical  methods  for  improving  silkworm  rearing,  spinninp  and 
the  preparation  of  waste,  and  w^re  widely  distributed  in  the  silk  certres  * 
and  in  all  the  provinces  where  th^y  might  have  a  useful  effect. 

Model  and  experimental  silkworm  nurseries  and  two  egg-production 
establishments,  one  at  Bach-hat  (near  Vietn)  and  one  at  Kien-an  (near 
Haiphong),  were  opmed.  The  working  of  the  egg-production  centre  of 
Phulang-Thuong,  the  oldest,  bes^  equipped  and  largest  of  the  colony,  was 
assured  from  1907  to  the  end  of  1916  b>  a  commercial  company  controlled 
by  the  Administration  and  prepared  to  supply  3  000  000  layings.  The 
establishment  was  taken  under  direct  control  on  January  i,  1917,  and  its 
production  exceeded  3  500  000  layings  in  1917.  The  Bach~hat  egg-produc- 
tion establishment,  the  second  in  importance,  has  been  managed  by  the 
Administration  since  its  foundation  in  1914.     It  distributed  free  of  charge 


(i)  This  subject  was  studied  by  M.  I,emari6  in  the  Bulletin  del'Office  colonialand  reviewed 
in  R.,  Sept.,  1912,  No.  1330.  (Ed). 
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600  000  layings  in  1914,  i  000  000  in  1915,  i  650  000  in  1916,  and  about  the 
same  number  in  1917.  The  Kien-an  egg-production  centre  was  only  esta- 
blished in  1916  and  its  production  has  reached  no  000  layings,  in  1917  it 
exceeded  250  000.  When  the  Phulang-Thuong  establishment  was  opened 
a  silkworm  breedmg  research  station  was  attached  to  it  to  study  the  in- 
troduction of  foreign  species,  crossings,  etc. 

Of  recent  years  Cochin-China,  Annam,  and  Cambodia,  following  the 
methods  useclin  Tonkin,  hav^e  opened  establishments  for  egg  selection  b>  the 
Pasteur  method,  model  and  experimental  silkworm  nurserif;s  and  planta- 
tions, as  well  OS  workshops  for  studying  improved  methods  of  silk  spinning, 
the  preparation  of  waste,  and  weavii  g  for  the  European  market.  Since 
about  ten  years  the  Administration,  especially  in  Tonkin,  has  made  great 
sacrifices  in  order  to  develop  the  silkworm  industrj  . 

The  silk-spinning  basins  has  been  altered  and  perfected  giving  as  much 
consideration  as  possible  to  the  native  methods  and  customs.  Many  basins 
have  b  ?en  supplied  free  of  cost  to  spinners  who  have  thus  been  enabled  to 
produce  raw  silk  saleable  in  France  either  as  they  arrive  or  after  a  very 
simple  system  of  re-reeling  and  re-boiling.  The  waste 'and  by-products  of 
the  spinning  industry,  prepared  by  a  rational,  more  profitable  method  than 
formerly,  may  now  easily  be  expoited  to  France.  A  premium  of  $  0.80 
per  kg.  (about  gd.  per  lb.)  was  instituted  in  1907  and  continued  till  the  end 
of  1915  in  favour  of  steam  spun  or  reeled  raw  silk  exported  to  France,  in 
order  to  help  and  encourage  those  engaged  in  the  ^rade.  There  are  three 
steam  spinning  mills  in  Tonkin  :  —  i)  that  opened  in  1906  at  Nam-dinh, 
the  most  important,  with  100  basins  ;  2)  that  of  Thai-bin,h,  opened  in  1909, 
with  40  basins  ;  3)  thai  of  Kien-an,  opened  in  1915,  with  60  basins.  A  fourth 
is  to  be  built  during  1918  at  Vietri.  Large  numbers  of  improved  direct 
basins  spinning  for  export,  have  been  set  up  in  the  provinces  of  Nam-dinh, 
Thaininh,  Ninh-binh,  Hadong,  and  at  Bach-hat.  Certain  mills,  better 
equipped  than  others,* have  boilers  for  heating  the  water  of  the  basins  by 
steam,  a  more  regular  method  than  by  wood,  but  the  reeling  apparatus 
is  always  on  the  model  of  that  recommended  by  the  Administration. 

The  European  silk  industry  has  been  centred  in  Annam  in  the  Binhdinh, 
at  Phuphong,  near  Quinhcne,  since  1903.  A  Fiench  company  owns  there  a 
spinning  mill  with  100  spinning  basins,  a  silk-twisting  machine  and  a  large 
weaving  machine.  All  the  products,  raw  silk,  waste,  and  materials  (crepe, 
crepon,  pongee,  etc.)  are  exported  and  sold  in  Fiance. 

The  Annam  Protectorate  has  installed  in  various  silkworm  rearing 
centres,  small  egg -producing  establishments  managed  bj  native  agents  of 
the  local  Agricultural  and  Cbmrnercial  Services  under  the  direction  and 
supervision  )i  French  ofi&cials  of  ihe  Service.  As  in  Tonkin  these  small  esta- 
blishments work  in  cooperation  wi  Ji  the  model  bilkworm  nurseiies,  or  ob- 
tain their  supplies  from  rearers  who  have  specialised  in  egg  production. 

In  Cochin-China  an  Annamite  company  for  spinning  and  weaving  silk 
by  European  methods  was  founded  at  the  beginning  of  1914.  A  factory 
was  built  for  receiving  the  mat-^rial  v/bich  has  not  yet  been  delivered,  owing 
to  present  conditions.     The  Orphanage  of  the  Sisters  of  Culffb-Gieng  has  a 
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hand-weaving  factory  and  a  factory  for  crepons,  pongees,  figured  silk  and 
silk  embroideries  for  the  European  markets.  In  spite  of  somewhat  pd- 
mitive  equipment  the  products  of  this  industry  are  very  safcisfactorj  and 
find  a  ready  .sale.  The  local  body  of  the  Agiicultural  and  Commercial 
Services  has  two  egg -production  centre?,  one  at  »Saigon  and  one  at  Tan-Chau, 
supplied  by  model  silkv/orm  nurseries  belonging  to  the  Administration 
ajd  expert  rearers.  Many  model  nurseries  and  mulberry  plantations,  each 
having  a  small  factory  for  silk  spinning  and  weaving  by  improved  native 
methods,  have  been  established  in  silkworm  rearing  centres.  Each  year 
the  Agricultural  and  Commercial  Services  of  Cochin-China  distribute  gra- 
tis an  average  of  i  million  selected  layings.  Cambodia  has  an  egg-produc- 
tion establishment  supplied  with  cocoons  from  model  nurseries  or  produced 
in  chosen  centres  by  ctireful  breeders.  The  selected  eggs  are  distributed 
free  oi  charge  to  all  breeders  who  apply  for  them,  an  annual  average  of 
I  million  layings  being  distribiited  among  the  silkworm  districts  of 
Cambodia. 

A  silkworm -rearing  research  station  has  been  opened  at  Pnompenh  and 
has  already  given  interesting  results.  Varieties  of  native- worms  have  been 
most  carefull}  selected  and  have  given  ver>  strong  white  and  yellow  types 
of  very  pure  colour.  The  experimental  spinning  and  weaving  factory  has 
attracted  the  attention  of  the  French  and  Cambodian  populations  and 
a  company  was  recently  formed  to  start  a  steam  silk  spinning  factory  with 
100  basins  and,  later,  a  factory  for  machine  weaving. 

The  reduction  of  the  taxes  on  mulberry  plantations  made  in  T005  by 
Governor  General  Beau  has  given  good  results  but  less  far-reaching  than 
was  expected,  by  reason  of  the  native  communal  organisation  and  the  pay- 
ment of  taxes  by  villages.  The  conferment  of  honorary  rewards,  of 
small  grants  and  prizes  given  in  competition  would  appear  to  have  more 
opportunity  of  starting  a  movement  for  the  extension  of  mulberry  p.lanta- 
tions  and  the  improvement  of  silkworm  rearing  methods  and  the  silk  ex- 
port industry. 

For  several  years  ihe  "  Musee  agricole  et  commerciale  "  of  Hanoi, 
belonging  to  the  Agricultural  and  Commercial  Services  of  Tonkin,  has  given 
professional  instruction  to  numerous  Annamites.  A  model  silkworm  nursery 
and  mulberry  plantation,  a  set  of  direct  basins  and  several  impr  ">ved  weav- 
ing looms,  make  it  possible  to  follow  the  full  cycle  of  the  silk  industry. 
This  instruction  has  proved  most  useful  and  many  Annamites  owe  new 
means  of  earning  to  it.  It  has  made  possible  small  home  industries 
which  need  no  help  from  the  Administration.  Although  the  silk  industry 
workrooms  of  the  Hanoi  Museum  have  had  to  make  room  for  other  trades, 
equally  interesting  as  home  industries,  the  instructors  continue  their  work 
in  the  province  and  also  in  other  countries  of  the  Indo-Chinese  Union 
^Cambodia,  Cochin-China,  Annam). 

All  Indo-China  is  wonderfully^  well  suited  to  the  development  of  the 
silk  industry.  A  large  market  for  the  products  is  assured  as  raw  silk  ma- 
terials have  taken  first  place  among  the  exports  of  the  Far-Ease  to  France 
and  woven  silk  materials  are  the  most  important  exports  of  France.     The 
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export  of  raw  and  woven  silk  to  France  did  not  exist  about  ten  years  ago; 
now  its  value  exceeds  i  million  francs  (£39  649)  for  Tonkin  and  Y^  million 
for  Annam.  Some  Chinese  merchants  export  native  silks  and  silk  waste 
to  Hong-Kong,  Malaya  and  Siam.  This  trade  has  decreased  greatly  in 
Tonkin  and  Annam,  but  is  still  flourishing  in  Cambodia  and  Cochin-China. 
It  is  to  be  hoped  that  it  may  be  completely  replaced  by  an  industry  ex- 
porting all  its  products  to  France. 

pisii  CULTURE     1265  -  Complementary  Notes  on  Fish  Breeding  in  Rice  Fields,  in  Madagascar.  — 

I/EGENDRE,  J.,  iu  the  Revue  Agricole  et  VSlirinaire  de  Madagascar  et  DependanceSjYcav 
III,  No.  19,  pp.  227-228.  Tananarive,  1918. 

Further  advice  is  given  (i)  on  the  breeding  of  carp  in  rice  fields,  recom- 
mended both  as  a  source  of  extra  food  for  the  natives  and  as  a  means  of 
destroying  mosquito  larvae  which  live  in  the  irrigated  crop  and  transmit 
malaria  (2).  The  carp  are  put  in  the  rice  fields  eight  days  after  transplanting 
if  possible,  and,  at  any  rate,as  soon  as  the  water  is  there  permanently. 
The  depth  of  water  most  favourable  to  the  growth  both  of  the  rice  and 
the  carp  is  from  3  to  6  inches.  If  the  fish  are  about  3  inches  long,  two 
should  be  placed  per  square  metre  (1.19  sq.  yards),  if  they  are  smaller, 
four  or  six  per  square  metre.  It  is  wise  to  put  in  some  2-inch  long  fish 
as  these  have  reached  the  age  for  reproduction  and  may  spawn  in  the 
rice  fields  (spawiiing  in  September,  October  and  November). 

To  keep  the  fishin  the  field  the  holes  by  whichthe  water  enters'andleaves 
it  must  be  covered  with  wicker-work  made  with  branches  0.04  to  0.08 
inches  apart,  either  crossed,  or  arranged  parallelly  and  vertically  and  joined 
transversally.  After  the  harvest  the  fish  are  collected,  the  largest  (at  least . 
3  inches  mthout  the  tail)  eaten  and  the  rest  placed  in  a  reservoir  till  the  next 
rice  season.  This  reservoir  may  be  a  hole  dug  in  the  soil  capable  of  holding 
at  least  iilb.  of  carp  per  cubic  metre  (1.30  cubic  yards)  of  water,  but  a  small 
pond  is  preferable.  The  fry  feed  on  the  aquatic  animalctdes,  which  the 
larger  fish  of  the  rice  fields  refuse,  so  that  the  fish  production  of  the  field 
is  increased. 
,  The  author  estimates  that  a  well-stocked  rice  field  should  yield  in  four 

or  five  months  ten-times  the  weight  of  fish  it  received. 

1266  -  The  FennecFox  in  Captivity  to  Replace  the  Domestic  Cat.  —  CiufepiN,  p., 

in  the  Bulletin  de  la  S»ciete  Nationale  d' Acclimatation  de  France,  Year  I,XV,  No.  8, 
pp.  225-228.  Paris,  August  18,  1918. 

The  fennec  fox  [Canis  zerda),  so  little  known  at  present,  is  of  a  certain 

interest.  This  pretty  little  North-African  fox  is  easily  tamed  and, though 

it  is  not  common,  would  be  of  great  service"  to  agriculture  could  it  be  reared. 

It  destroys  cockchafers,-  locusts  and  crickets,  all  kinds  of  injurious 

insects,  rats,  it  is  as  clean  as  the  cat,  requiring  no  previous  training  ; 


(i)  See  R.  May,  1917,  N".  472.  {Ed.). 

(2)  To  control  malaria  the  breeding  of  other  species  has  also  been  recommended,  amongst 
them  Gambusia  affinis,  a  hardy,  tiny  fish,  doing  well  in  shallow  water  and  in  ponds  containing 
less  than  1.14  inches  of  water.    See  R.  March,  1918,  No.  251.  (Ed.) 
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it  takes  up  little  space,  does  not  smell,  eats  almost  any  thing,  destroys 
less  small  birds  than  the  cat,  for  it  cannot  climb  trees,  and  is  a  pleasant 
companion,  with  a  fine  coat.=^  It  might  well  replace  the  cat  as  it  has  more 
advantages,  without  the  serious  defects  of  the  latter. 

FARM  ENGINEERING. 
1267 -Trials  of  Machines  for  Cultivating  Vineyards  Organised  at  Montpellier  and 

Roehe-de-Brun,  France,  in  1918.  —  I.  Ferrouillat  (Director  of  the  National  School 
of  Agriculture  at  Montpellier),  in  Feuille  d' Informations  du  Ministire  de  r Agriculture, 
Year  XXIII,  No.  25,  pp..  6-7.  Paris,  June  18,  1918.  —  II.  Gastex  (Director  of  the 
Vienne  Agricultural  Department),  Ibid., Yeai  XXIII,  No.  30,  pp.  3-4.  Paris,  July  23, 
1 01 8. 

I.  —  The  trials  took  place  in  May  in  a  vineyard  on  the  Rochet  estate, 
near  Montpellier,  in  an  easy,  sandy  soil  in  perfect  condition.  Part  of 
the  vines  are  planted  about  50  in.  apart  in  the  lines,  which  are  6  ft.  6  in. 
apart ;  there  are  headlands  from  13  to  16  ft.  wide  at  each  end  and  the  rows 
are  from  812  to  i  000  ft  long,  thus  providing  favourable  working  conditions 
for   tractors. 

The  Chapron  tractor  (i),  which  took  part,  was  tried  with  a  small 
3-furrow  Oliver  plough  working  a  width  of  28  in.  and  a  spring  tine  Cana- 
dian harrow  covering  %  width  of  59  in.  While  there  M.  Chapron  designed 
a  machine  capable  of  cultivating  the  whole  space  between  the  lines 
(69  in.),  which  consisted  of  a  triangular  frame,  in  the  centre  of  which  in 
front  was  fixed  a  drill  plough,  while  3  small  AuBERT  ploughs  (Montpellier) 
were  fixed  on  each  side  like  stubble  ploughs,  thus  making  7  working 
parts  in  all.  Although  not  quite  successful,  after  a  slight  modification  the 
machine  improvised  in  this  way  did  not  work  badly. 

The  tractor,  tried  with  the  3  machines  mentioned,  worked  perfectly 

and  did  no  damage  whatever  to  the  vines.     The  last  day  was  employed  in 

dynamometric  and  fuel-consumption  tests.     The  results,  given  in  a  table, 

I  show  that  the  tractive  effort  per  sq.  decimetre  (  =  1.55  sq.  in.)  of  section  of 

the  strip  of  earth  worked  is  very  low  (60.7  lb.  with  the  Oliver  3-furrow 

plough  working  6  in.  deep,  and  57.8  lb.  with  the  same  ploughing  at  a  depth 

|of  5  in.  ;  32.8  lb.   with  the  Chapron.  gang-plough  working   at  2  to  3  in. 

jdeep,  and  46  lb.  with  the  same  plough  loaded  with  297  lb.  and  ploughing 

5  in.  deep  ;  45.3  lb.  with  the  Canadian  harrow  working  at  4  in.  deep.     As 

I  the  soil  was  sandy,  the  surface  layer  was  perfectly  broken  down.  Occasion- 

jally  the  tractive  effort  attained  high  figures,  but  without  decreasing  the 

jspeedof  the  machine,  thus  showing  that  its  limit  of  traction  was  much 

I  higher. 

As  regards  fuel  consumption,  in  a  first  trial,  an  engine  standing  still 
[while  running  at  1400  revolutions  per  minute  consumed  0.44  galls,  of  pe- 
jtrol  (density  :  0.730)  per  hour  ;  in  2  other  trials  the  tractor,  towing  the  3- 
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(2)  See  R.,  October,  1918,  No  1145.  (Ed.) 
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furrow  Oliver  plough  and  ploughing  5  in.  deep  in  the  one  and  7  in.  in  the 
other  (in  relation  to  28  and  32  in.  of  width  and  furrow  lengths  of  934.3  and 
959  ft.)  consumed  4.18  galls,  in  the  first  trial  and  4.65  galls,  in  the  second, 
which  corresponds  to  1.18  and  1.50  galls  per  acre  of  vineyard. 

In  the  first  trial  the  speed  was  1.86  miles  and  in  the  second  2.37  mi- 
les. The  time  theoretically  required  to  plough  i  acre  of  vineyard  was  94  mi- 
nutes in  the  first  case  and  70  minutes  in  the  second  ;  in  practice  Vs  more  is 
needed,  giving  125  and  93  minutes  respecticely. 

The  author  observes  that  the  fuel  consumption  of  the  engine  is  nei- 
ther the  only  nor  most  important  factor  in  judging  the  value  of  a  tractor. 
The  essential  is  to  have  a  well-built  strong  machine  with  parts  of  easy  ac- 
cess and  maintenance,  even  if  it  does  consume  more  petrol  than  another 
machine.  Moreover,  the  fuel  consumption  varies  from  o'ne  machine  to 
another  and  depends,  in  a  certain  degree,  on  the  skill  of  the  driver. 

The  Chapron  tractor  has  a  low  fuel  consumption  and  has  some  good 
points  in  its  construction.  The  author  thinks,  without  giving  a  final  opinion, 
that  the  tractor  seems  suitable  for  viticultural  work  and  is  well  worth  note. 

II.  —  Eleven  makers  had  entered  in  June  for  the  tests  at  La  Roche - 
De-Bran  (Vienne),  but,  owing  to  transport  difficulties  onl}^  7  machines  ac- 
tually took  part. 

The  Roche-de-Bran  estate  vineyard  has  a  marly,  slightly  stony  soil 
which  is  in  very  good  condition.  The  vines  are  planted  in  rows  6  ft.  6  in. 
apart.  Part  of  the  vines  are  trained  on  iron  wire.«  The  branches  are  at- 
tached to  the  pole  that  supports  each  plant  ;  the  long  branches  are  propped 
between  the  plants  in  the  direction  of  the  lines,  which  increases  the  difficulty 
.of  mechanical  cultivation.  The  lines  are  600  ft.  long  and  the  hcadlandb 
are  13  ft.  wide.  Plots  of  about  5  acres  each  were  numbered  and  allotted, 
by  drawing  lots,  to  each  the  makers  taking  part  in  the  trials. 

In  1917,  only  two  foreign-made  machines  for  the  mechanical  culture  of 
vineyards  took  part  in  the  Mettray  (i)  trials  ;  at  La  Roche-de-Bran  4  French 
makers  showed  quite  new  types  of  machines,  which  show  certain  pro- 
gress in  adapting  the  tractor  to  vineyard  cultivation.  The  author  recalls 
that  in  order  to  plough  4  to  6  in.  deep  and  scarify  2  in.  deep  in  hill  or  plain 
vineyards,  M.  Ringelmann,  in  his  report  on  the  mechanical  cultivation  of 
vineyards  (2),  estimates  that  the  machine  should  have  a  maximum  width 
of  3  ft.  3  in.,  while  the  tractor  and  the  machine  it  hauls  (plough  or  cultiva- 
tor) should  be  able  to  turn  on  a  headland  no  wider  than  10  ft,,  the  total 
weight  of  the  machines  not  being  greater  than  2420  lb.  These  tractors  shoul  d 
also  be  utilisable  for  sulphating,  sulphuring  and  road  transport.  In  addi- 
tion when  hoeing  and  weeding  drilled  crops  it  is  necessary  that  the  distance 
between  the  front  wheels  and  the  back  wheels  can  be  modified  so  as  suit 
the  width  of  the  drills.  The  outer  edges  of  the  tyres  should  be  about  8  in. 
from  the  axis  of  the  seed-bed  or  of  the  plantation  to  be  hoed  or  weeded. 

Amongst  the  machines  tested  the  author  describes :  — 


(i)  See  R.,  1917,  No.  940.  (Ed.).  —  (2)  See  R.,  igi/',  No.  841.  (Ed.) 
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i)  the  12-20  H.P.  Cleveland  (i),  chain-track  tractor,  presented  by 
the  Allied  Machinery  Co.  of  France,  19,  rue  de  Rocroj'-,  Paris. 

2)  The  tractor  entered  by  the  American  Tractor" Co.,  ii  and  13, 
avenue  du  Bel  Air,  Paris. 

3)  the  Chapron  tractor  (2)  which  ploughed  and  scarified  the  vineyard 
as  well  as  ploughing  8  in.  deep  with  a  2-furrow  plough  in  ordinary  soil  and 
hauled  with  ease  a  mower  for  cutting  hay  in  a  meadow. 

4)  the  vineyard  tractor  of  the  Comptoir  Anglo-Franco-Russe, 
19,  Avenue  de  I'Opera,  Paris  ;  4  HP.  at  the  pulley  and  1.25  HP.  at  the 
draw-bar  ;  runs  at  230  to  2000  revolutions  per  niimite,  0.93  and  3.1  miles 

•per  hour  on  the  roa'd,'  0.6  to  1.8  miles  on  ploughed  land  ;  weight  451  lb.  ; 
height  3  ft.  3  in.  This  machine  hauled  a  machine-hoe  that  hoed  and 
weeded  in  two  successive  turns  on  the  same  strip. 

5)  the  tractor  entered  by  MM.  F.  Gros&BouCHARDy  fitted  with  a 
10  HP.  DessaulES  engine,  running  on  paraffin  or  petrol. 

6)  the  Pax  motorplough  of  MM.  FranCFORT  &  Seguin,  144,  Rue  de 
Charonne,  Paris.  The  2 -cylinder  vertical  6-8  HP.  engine  of  this  tractor 
runs  at  800  revolutions  and  is  placed  in  front  of  the  axle  ;  the  makers  state 
that  it  requires  3.3  galls,  of  petrol  and  4.4  lb.  of  oil  per  day.  The  tractor 
is  guided  by  means  of  2  stilts  placed  behind  the  frame.  Its  total  width  is 
3  ft.  3  in.,  its  length  is  10  ft.  6  in.  audits  height  3  ft.  3  in. ;  it  weighs  1650  lb. 

7)  the  No.  I  "  Simplex  Viticultural  "  tractor  of  Schweitzer  &  Co., 
86,  rue  de  Flandre,  Paris,  is  built  especially  for  cultivating  vineyards ; 
it  is  only  2  ft.  9 in.  broad,  as  that  it  can  easily  pass  amongst  the  rows  of 
vines.  The  machine  hauled  a  Canadian  harrow  and  a  vineyard  plough. 
The  implements  hauled  can  be  controlled  directly  by  the  driver  without 
him  having  to  leave  his  seat.  The  4-cylinder,  10  HP.  engine  has  2  speeds 
and  its  single  reverse  runs  at  2.5  to  3.1  miles  per  hour  ;  the  two  driving 
wheels  are  braked  separately.  The  tractor  weighs  1540  lb.  and  it  is  8  ft. 
3  in.  long ;  its  declared  fuel  consumption  is  0.88  ifo  i.i  galls,  of  petrol  per 
hour. 

All  these  machines  worked  well  during  the  test  period,  without  damaging 
the  vines  in  spite  of  the  difficulty  resulting  from  the  fact  the  long  bran- 
ches were  supported  over  the  soil  and  might  have  been  caught  by  the 
working  parts  in  passing. 

* 

1268  -  Tractor  Operating  Data  in  the  U.  S.  A.  —  Official  Report  of  the  University  of  Illinois, 
Division  of  Farm  Mechanics,  iu  The  Implement  and  Machinery  Reaiew,  Vol.  XLIV,  No.  520, 
p.  412.  London,  August  i,  1918. 

Early  in  1917  the  Division  of  Farm  Mechanics,  the  University  of  Illi- 
nois, U.  S.  A.,  sent  to  60  tractor  operators  in  the  State  of  Illinois  record 
sheets,  arranged  for  the  purpose  of  enabling  the  'farmer  to  keep  a  yearly 
record  of  his  tractor  operations.  When  returned,  22  reports  were  found  to 
have  been  carefully  kept.  A  summary  of  the  data  obtained  is  given  in  the 
appended  table.     It  should  be  remembered  that  these  data  have  been  ob- 


(i)  See  R.,  October,  1918,  No.  1145.  (Ed.)  —  (2)  See  R.,  October,  igi8,No.  1145.  (^'^■) 
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tained  from  a  limited  number  of  successful  operat9rs.  In  only  one  case 
(tractors  with  kerosene-burning  motors  pulling  3  ploughs)  is  the  number  of 
operators  large  enough  to  warrant  the  drawing  of  general  conclusions. 

Summary  of  tractor-operating    data,  Illinois,   1917. 


Fuel  used 


Gas 


Gas 


Kerosene 


Gas 


Gas 


Operators  reporting 

No.  bottoms  on  plough  used    ..... 

Original  cost  of  tractor $ 

Years  since  purchase 

Different  days  xxsed 

Hours  used 

Hours  trouble 

Percent  time-trouble 

Fuel  cost $ 

I/ubricants  cost .  » 

Repair  cost » 

Miscellaneous  cost « 

Operating  cost  per  season » 

Depreciation,   20  % » 

Interest » 

Total  cost  per  year » 

Percent  repair  cost  of  original  cost  .   .  >> 

Acres  in  farm 

Acres  cropped 

Acres  maize .    •    . 

Acres  oats  

Acres  wheat 

Acres  hay 

Acres  miscellaneous 

Horses  used  before  tractor  was  purchased 
Horses  used  after  tractor  was  purchased. 

Horses  displaced 

Gallons  gasoline 

Gallons  kerosine 

Gallons  fuel  per  hour: 

Cost  gasoline  per  gallons,  cents  .... 


2 

4 

14 

I 

2 

3 

3 

5 

827.50 

1041 

797-57 

20.20 

15 

2.51 

1.96 

4-5 

32.5 

37.25 

42.41 

58 

219 

264.25 

293.14 

363-5 

6 

17 

16.29 

6.25 

2.74 

6-43 

5-55 

1.72 

80.50 

109.54 

60.28 

260.30 

20.45 

18.08 

19-45 

35.53 

4-55 

4315 

38.16 

36.33 

4.85 

4-57 

7-54 

20.44 

110.35 

175-34 

125.43 

352.60 

165-50 

208.25 

159.51 

404.00 

29.79 

37.  8 

28.71 

72.72 

3  05  .■64 

421.07 

313.65 

S29.32 

0.55 

4.14 

4.78 

1.80 

238      . 

240 

258-57 

271 

202 

199-75 

213.63 

200 

131.5 

84-5 

89.13 

60 

70.5 

52.5 

66.25 

no 

lO.O 

17.30 

42.75 

35.93 

10.00 

5.28 

11.5 

7.0 

9.5 

18 

8 

5-0 

7.35 

18 

3  5 

2.0 

2.15 

407 

527.25 

43.8 

I  265.5 

— 

548.5 

1.86 

1-995 

2.02 

3.48 

19.7 

20.77 

20.44 
9.34. 

20.56 

6 

610 

2 

33 

302.5 

4-75 

1-57 

360.55 

15.51 

2.50 

6.95 
385.51 
522.00 

93.96 
oor.47 

0.096 
675 
675 
297 
120 


—  258 


24 

12 

12 

1765 


5.83 
20.42 


Size  OP  TRACTORS. —  One  tractor  was  of  6-12  H. P.,  4  were  of  8-16  H. P., 
9  of  10-20  H.P.,  6  of  12-25  H.P.,  I  of  20-40  H.P.,  and  i  was  of  25-40  H.P. 
Three  of  the  users  of  8^16  H.P.  machines  desired  a  larger  tractor  ;  3  users 
of  the  10-20  tractors  believed  that  a  larger  machine  would  be  better  adapted 
to  their  conditions  ;  only  2  men,  one  using  a  10-20  and  the  other  a  20-40 
desired  a  smaller  machine. 

Types  of  Drive.  —  21  machines  had  wheel  drives  and  i  had  a  cater- 
pillar type  of  drive.  Sixteen  of  the  21  wheel  machines  had  2  drive  wheels. 
Of  the  5  operators  whose  machines  had  other  than  the  2-wheel  drive,  3 
expressed  preference  for  a  4-wheeled  machine  with  2  drivers. 
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Hired  Help.  —  The  hired  help  bill  was  reduced  by  10  farmers.  The 
amount  of  reduction  reported  varied  from  %  to  ^/g  of  the  previous  help 
bill.  One  farmer  operating  320  acres  reported  that  he  had  been  able  to 
dispense  entirely  with  the  services  of  one  man. 

Soil  Packing.  —  lo  operators  reported  no  soil  packing  ;  6  reported 
packing  when  the  soil  was  wet ;  2  reported  packing  of  maize  ground ;  3 
reported  beneficial  effects  from  packing,  and  one  made  no  report  on  this 
question. 

Price  of  tractors.  —  Practically -all  the  machines  were  purchased 
at  pre-war  pnrices.  To-day  the  same  machines  would  cost  from  60  %  to 
100  %  more,  which  would   materially  increase  the  depreciation  charge. 

Trouble.  —  The  %  time-trouble  is  obtained  by  dividing  the  hours 
trouble  by  the  hours  used  and  nuiltiplying  by  100.  The  relatively  large  % 
time-trouble  reported  for  gasolene  tractors  pulling  3  ploughs  is  due  almost 
entirely  to  one  operator  who  used  a  tractor  having  a  2-stroke  cycle  motor. 
Omitting  the  report  of  this  man  the  %  time-trouble  for  this  class  of  machine 

is  4.15. 

Depreciation.  —  The  annual  depreciation  is  estimated  at  20  %  of 
the  original  cost  of  the  tractor. 

Interest.  —  The  interest  (6  %  per  annum)  is  thus  estimated :  —  Add 
the  original  cost  and  the  annual  depreciation  ;  divide  this  sum  by  2  ;  and 
multiply  the  quotient  by  0.06. 

Horses.  —  Fifteen  of  the  22  operators  replaced  one  horse  or  more  by 
the  use  of  the  tractor.  These  data  indicate  that  on  the  average  a  man  farms 
22  crop  acres  per  horse  without  the  use  of  a  tractor  and  29.7  crop  acres  per 
horse  when  the  tractor  is  used.  Nine  operators  stated  that  the  tractor 
enabled  them  to  use  either  lighter  horses,  more  brood  marcs  or  young  horses. 

1269  -  The  **Fiat*'  Tractor.  —  Signorini,  M.,   in  11  ColUvatore,  Year  LXIV,  No.  24, 

pp.  503-504  -|-  I  Fig.  Casale  Monferrato,  August  30,  191^. 

The  Italian-made  "  Fiat  "  tractor  was  tested  successfully  on  August 
21,  1918  at  the  Marchesa  farm  near  Turin. 

This  tractor, shownintheappendedfigure,isof  18-20  H.P. ;  the  engine 
has  4  cylinders  (100  X  180)  and  it  has  3  speeds  —  1.4,  3.1  and  3.7  miles  per 
hour ;  it  weighs  5280  lb.  and  has  a  draw  bar  pull  of  3960  lb.  in  the  first  speed 
and  2200  lb  in  the  second  ;  it  is  53  in.  wide.  Towing  a  3-furrow  plough 
at  8  in.  deep  it  can  plough  64  584  sq.  ft.  per  hour,  consuming  19.8  lb.  of 
paraffin.  This  tractor  can  be  used  for  towing  vehicles  on  the  road  as  well  as 
for  haulmg  machines  for  cultivation  and  for  gathering  crops.  In  addition, 
by  means  of  a  pulley,  the  "  Fiat  "  tractoi  can  be  used  to  drive  threshers  and 
fixed  farm  machinery. 

According  to  the  author,  the  "  Fiat  "  tractor  has  been  built  to  meet 
the  needs  of  Italian  agriculture  ;  it  is  strongly  made,  easily  handled  and 
smooth  running  ;  it  suits  large  and  medium  sized  farms. 
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Thepriceof  the  tractor  is  not  yet  fixed,  but  it  will  not  cost  more  than 
the  foreign  cractors  impcrfed  into  Italy.  , 


"Fiat"  tractor  at  work. 


1270   -    The    Haulage    Cf   Ploughs.   —    Ringelmann,   M.,    in  the    Comptcs    Reudus    lie 
I'Acadimie  d^ Agriculture  de  France,  Vol.  IV,  No.    27,  pp.  746-748.  Paris,  July  24,1918. 

The  author  has  previously  shown  that  ploughing  reqiiires  80  %  of 
the  total  energy  necessary  for  cultivation. 

Suitable  weather  for  ploughing  is  generally  limited  in  extent.  Plough- 
ing is  not  done  under  good  conditions  unless  the  soil  contains  from  9  to 
10  %  of  water,  ii  to  17  %  being  considered  the  optimum  ;  at  more  than 
21  or  22  %  of  water,  the  ploughing  becomes  bad.  The  water  content  of 
the  soil,  apart  from  the  purely  cultural  point  of  view,  has  an  influence 
on  the  wear  of  the  parts,  on  the  stability  of  the  machine  and,  above 
all,  on  the  tractive  effort  required  b}'  the  plough. 

As  regards  wear,  in  a  good  light  potato  soil  (tertiary  soil  of  the  Grigny 
Plateau,  Seine-et-Oise,  France),  the  ploughshare  has  to  be  set  6  or  7  times 
per  acre  in  dry  summer  weather.  Each  setting  cost  about  yd.,  working 
out  at  35.6^.  to  4s.i(f.  per  acre.  In  September,  when  the  soil  is  wet  by  the 
rains,  one  setting  suffices  for  about  3  ^/^  acres.  Under  the  conditions 
of 'the  present  case  one  share  is  completely  worn  out  after  ploughing  44.5 
acres  and  to  replace  it  costs  6s.  3^.  for  ordinary  steel  and  los.  5^.  for 
hardened  steel. 

The  tractive  effort  per  sq.  decimetre  of  section  ploughed  increases 
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for  the  same  plough  in  the  same  soil  in  measure  as  the  soil  dries  (the  ave- 
rage density  is  2  304  in  tertiary  soil). 

The  tractive  effort  for  the  plough  at  different  dates  and  for  plough- 
ings  comparable  one  with  the  other  as  regards  dimensions  was  47  kg.  per 
sq.  decimetre  for  a  soil  water-content  of  15.4  %  ;  46.1  kg.  for  11. i  %  of 
water ;  70.7  kg.  for  5.1  %  of  water ;  and  78.2  kg.  for  3.8  %  of  water. 

The  shape  of  the  working  parts  also  influences  considerably  on  the 
traction.  Thus,  on  the  same  length,  at  an  interval  of  half  an  hour,  a 
plough  requires,,  for  the  same  ploughing,  from  1.40  to  1.42  times  the  pull 
required  by  a  model  of  better  design  or  more  suited  to  that  particular  soil. 

As  the  periods  during  which  the  soil  are  in  such  a  state  of  humidity 
as  to  work  well  are  generally  limited,  power  farming  has  the  advantage 
that,  with  it,  the  farmer  can  work  his  land  in  the  dc  sired  time. 

IZ71  -  A  Tractor  Plough.  —  Dessaisaix,  R.,  in  the  journal  d' Agriculture  Pratique,  Year 
LXXXII,  Vol.  XXXI,  No.  17,  pp.  329-330  +  I  Fig.  Paris,  August  22,  1918. 

When  a  vehicle  moves  up  a  slope  its  resistance  increases  with  the  steep- 
ness of  the  slope.  ■  The  motor  drawing  the  vehicle  up  the  slope  uses  a  certain 
amount  of  energy  to  move  itself,  so  that  there  is  a  reduction  of  the  amount 
of  tractive  energy  available  for  the  vehicle  or  machine  to  be  towed.  This 
loss  is  due  to  the  elevation  of  the  motor  on  the  inclined  plane  and  is  inde- 
pendent of  the  nature  of  the  motor.  For  example,  a  tractor  weighing 
6160  lb.  which  gives  an  actual  pull  of  1672  lb.  on  level  ground,  and  hauling 
a  plough  requiring  an  average  tractive  effort  of  440  lb.  per  furrow,  will 
give  a  pull  of  13201b.  for  3  furrows  and  880  lb.  for  2  furrows  on  level  ground. 

If  this  tractor  mounts  a  10  %  slope,  its  possible  tractive  effort  drops  to 
1661  lb.  owing  to  the  decreased  pressure  of  the  driving  wheels  on  the  soil, 
and  the  tractor  itself  requires  616  lb.,  so  that  if  it  gives  a  pull  of  1672  lb. 
on  level  ground,  it  can  only.give  a  pull  of  1045  lb.  when  mounting,  which 
is  insufficient  for  opening  3  furrows,  but  more  than  sufficient  for  opening 
2  furrows.  The  tractor  nmst,  therefore,  be  handled  in  such  a  wa}^  that,  in 
ascending,  only  2  furrows  are  opened,  while,  in  descending,  3  furrows  are 
opened  at  the  same  time. 

Therefore  tractor  ploughs  destined  for  use  in  steeply  sloping  land  should 
be  arranged  in  such  a  way  that,  hj  moving  a  simple  lever,  the  number  of 
plough  bottoms  working  could  be  rapidly  changed. 

MM.  DE  Lacour  and  Fabre,  4,  Avenue  deVilliers,  Paris,  have  exhibit- 
ed at  the  Noisy-le-Grand  (France)  official  trials  a  Galloway  plough  (i) 
built  according  to  the  principle  described  abc*ve.»  It  is  a  3-  furrow  plough, 
and,  for  slopes,  the  third  plough  can  be  raised  by  moving  a  lever,  when  only 
2  furrows  are  ploughed. 

In  considering  the  application  of  mechanical  cultivation  to  the  uneven 
ground  in  Scotland,  the  Highland  and  Agricultural  Society  of  Scotland  had 
laid  down  the  condition  {2)  that  ploughs  intended  to  work  on  hilly  ground 
should  be  made  in  such  a  way  that  they  could  be  quickly  changed  at  the 


(i)  See  R.,  Oct.  1918,  No.  1145.  (£4)  —  (2)  See  R.,  Feb.  1918,  No.  199.  (Ed.) 
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end  of  the  furrow  so  as  to  plough  2  or  3  furrows  according  to  whether  the 
tractor  ascended  or  descendes  the  sloping  field. 

The  GAiyLQWAY  plough  fulfills  the  condition,  which  is  applicable  to 
so  much  cultivated  ground. 

1272  -  The  Befort  and  Gaillard  Electric  Ploughing  Set.  —  Le  Genie  Rural,  Year  x,  No. 

83,  p'.  14  +  2  Figs.  Paris,  1918. 

In  this  system  —  now  on  trial  near  Paris  —  the  electric  current  does  not 
come  from  a  section  but  from  a  generator  forming  part  of  the  set.  The 
makers  thus  use  electricity  as  a  mechanical  organ  acting  at  the  point  where 


Generator. 


Front  view  of  windlass. 


it  is  required,  and  give  that  organ  all  the  independence  of  the  other  organs 
forming  the  set.  They  are  thus  able,  just  as  with  a  petrol  engine  and  with 
just  as  much  freedom,  to  generate  the  power  at  the  required  ploce  and  when 
required . 

By  transforming  the  initial  power  into  auxiliaiy  current,  the  makers 
claim  that  the  power  actually  available  is  much  greater  than  the  same  power 
used  as  a  tractor  in  direct  traction. 

The  B]&fort-Gaii,i:,ard  system,  using  a  single  generator  with  a  mini- 
mum cost,  has  the  advantage  of  always  giving  direct  traction,  the  genera- 
tor serving  equally  as  tractor  for  the  set,  a«id  all  the  ploiighs  of  the  farm. 
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l^he  set  ofiered  tc  the  French  Ministry  of  Agriculture  consists  of  a  steam- 
generator,  working  very  smoothly  and  easily  controlled.  The  generator  is 
always  supplied  with  water  and  coal  for  a  10  hour's  run,  i.  e.  for  i  day's 
work  without  further  supplies.  It  thus  forms  a  mobile  station  going  where 
wanted,  when  it  has  to  supply  its  2  sub-stations. 

Cable-ploughing  sets  with  a  single  generator  all  require  a  return  cable 


Rear  view  of  windlass. 


Generator. 


or  a  return  pulley.  By  doing  away  with  the  return  pulley  MM. Effort  and 
Gaillard  obtain  a  yield  of  86  %  of  energy  available  at  the  draw  bar. 

To  provide  for  unforeseen  resistances  and  all  the  strains  of  traction,  a 
good  amount  of  reserve  power  must  be  available.  At  a  speed  of  85  cm.  per 
second  —  a  good  practical  speed  for  all  hard  work  —  the  tractive  effort  is 
1800  kg.  Taking  as  basis  a  5-furrow  balance  plough  working  at  a  depth  of 
20  cm.  and  meeting  a  resistance  of  55  kg.  per  sq.  decimetre,  the  tractive 
effort  is  not  over  900  kg. ;  the  reserve  power  is  thus  amply  sufficient 
meet  all  possible  needs. 

The  EFFORT  and  Gau^IvARD  set  have  the  following  interesting  charac- 
teristics :  —  front  swingle-trees  with  automatic  decentering,  so  that  cable 
traction  can  be  used  (without  an  auxiliary  return  of  the  cable)  for  drilled 
crops  ;  a  draw-bar  hook  buffering  and  controlling  the  traction. 
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J273  -  The  "Once-Over"  Quack  Grass  Killer.—  The  implement  and  Machinery  Review, 
Vol.  XI,IV,,No.  520,  pp.  415-416  +  I  Fig.  lyondou,  Atigust  i,  1918. 

The  Quack  Grass  Exterminator  Co.,  912,  Andrus  Building,  Minnea- 
polis, Minn.,  U.  S.  A.,  makes  a  new  machine  for  exterminating  weeds,  par- 
ticularly couch  grass.  By  running  this  machine  once  over  a  field  (whence- 
its  name),  practically  every  vestige  of  crop-killing  weed  is  said  to  be 
exterminated.' 

This  new  device,  shown  in  the  appended  figure,  resembles  a  tractor, 
but  does  not  propel  itself.  Its  petrol  motor  serves  to  operate  the  mechan- 
ism while  the  machine  itself  is  hitched  to  a  tractor  or  drawn  by  horses. 

The  machine  consists  of  a  framework  mouiited  on  wheels,  carrying  at 
its  forward  end  an  ordinary  plough,  minus  the  mould  board,  behind  which 


i-.» 


"  Once-Over"  quack  grass  killer. 


is  a  toothed  cylinder,  followed  in  the  rear  by  an  elevator  running  backward 
and  upward  at  an  angle  of  about  40° into  separating  mechanism,  which,  in 
turn,  is  followed  by  a  large  circular  sieve  moving  in  an  anti-clock  direction 
as  the  machine  travels  forward.  Inside  the  reel  or  sieve  is  a  horizontal  con- 
veyor running  to  a  perpendicular  elevator  swing  in  the  rear  of  the  machine 
for  conveying  the  weed  refuse  into  a  wagon  driven  alongside. 

Theoperationofthemachin&canbedescribedasfollows  : —  The  plough 
share  located  at  the  forward  end  is  16  in.  wide  and  set  to  run  at  a  depth  of 
4  to  6  in.  ;  the  ribbon  of  soil  cut  is  passed  back,  there  being  no  mould  board, 
and  brought  into  contact  with  the  teeth  of  the  forward  cylinder  which  cuts 
and  shreds  up  the  weeds  and  soil.  At  this  point  about  60  %  of  the  soil 
is  returned  to  the  earth  and  the  "weeds,  stalks,  etc.,  are  elevated  into  the 
separating  machinery,  where  a  system  of  separation,  not  unlike  that  of  a 
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wheat  or  small  grain  threshing  outfit,  separates  the  weeds  and  20  %  of 
the  soil,  the  latter  being  returned  to  the  ground.  All  the  weeds  and  roots 
and  the  remaining  20  %  of  the  soil  pass  into  the  revolving  sieve  in  the  rear. 
The  soil  is  completely  lost  through  the  meshes  of  this  sieve,  and  the  weeds 
are  carried  upward  by  the  revolving  screen  and  dumped  into  the  horizon- 
tal conveyor,  in  which  they  are  carried  to  the  perpendicular  elevator  in  the 
rear,  where  they  are  elevated  into  a  vehicle  to  be  carted  away  and  burned, 
or  otherwise  destroyed. 

Afieldisthusleftin  a  condition  free  from  all  weeds,  roots  and  other 
noxious  growths  and  in  a  thoroughly  tilled  condition,  ready  to  be  sown  at 
once  if  "desired.  The  machine  has  a  capacity  of  3  to  5  acres  per  day,  ac- 
cording to  the  nature  of  the  soil,  the  thickness  of  the  ground  and  the  speed 
at  which  the  machine  is  towed. 

This  new  tool  is  said  It)  be  strongly  made  and  should  last  from  5  to  8 
years  ;  its  estimated  cost  is  £  200. 

1274  -  Motor-saw   Mounted  on  a  Hand-cart.  —  La  Terre  Vaudoise,  Year  X,  No.  27,  p.  249 
-\-  I  Fig.  I^ausannc,  July!6,  1918. 

Messrs  MsiGEVETof  Geneva  make  a  circular  "motor-saw  for  cutting  fire 
wood  ;  the  saw  is  driven  by^a  petrol  motor,  the  whole  being  mounted  on  a 
small  hand-cart. 


Megevet  motor-saw  mounted  on  a  hand- cart. 


The  motor  is  of  the  FiiLix-M^GEVET'type  ;  it  is  simple,  light  and  rims 
well.   By  adding  another  cylinder,  the  maker  has  improved  on  the  old,  one- 
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cylinder  type.  As  is  shown  in  the  figure  theM^GEVET  woodsawing  plant  is 
completely  independent  and  can  be  moved  and  set  up  anywhere  in  the 
forest  or  at  the  farm.  Its  small  size  enables  it  to  pass  easily  into  restricted, 
spaces.     Its  easy  transport  and  use  gives  it  a  claim  for  superiority  over 
other  systems. 

The  circular  saw,  with  its  roller-table  and  well  protected  blade,  is  very 
safe  and  easy  to  work.  The  engine  drives  directly  on  the  shaft  of  the  cir- 
cular saw  by  means  of  a  horizontal  belt.  The  whole  plant  is  strongly 
built  and  all  the  parts  are  easily  accessible. 

The  engine  consumes  little  petrol.  By  using  this  motor  saw  fi), 
great  economy  in  labour  can  be  made  while  the  work  is  done  more 'quickly. 

1275  -The  Marmier  and  Canonne  Apparatus  for  Drying  and  Concentrating  Liquids  at 

Low  Temperatures.  —  M.\rmier,  Z,.  (Assistant  Director  of  the  Pasteur  Institvte  at  UHc), 
in  the  Annates  de  I'Insfitut  Pasteur,  Year  XXXII,  No.  4,  pp.  145-149  -f  2  Figs.  Paris, 
April,  1 91 8. 

'Many  liquids  of  organic  origin,  such  as  albumin,  fresh  grape  must, 
milk,  etc.,  can  be  kept  a  long  time  without  any  fermentation  taking  place  if 
they  are  dried  or  even  when  sufficiently  concentrated.  To  do  this,  they 
cannot  be  boiled  at  atmospheric  pressure  and  often  they  cannot  be  heated 
to  about  6o°C  without  running  the  risk  of  changes  taking  place  in  their 
composition.  To  enable  such  liquids  to  be  dried  or  concentrated  at  low 
temperatures  while  retaining  all  their  properties  MIVI.  MarmiER  and  Ca- 
nonne have  designed  an  apparatus  (see  Fig.)  which  is  constructed  as 
follows  :  — 

The  desiccator  consists  of  a  closed  cylindrical  boiler  A  with  double 
walls  a  and  b  between  which  circulates  hot  water  maintained  at  the  re- 
quired temperature.  The  upper  wall  c  has  an  outlet  tube  d  commuif.cating 
by  a  pipe  e  with  a  condenser  p  ;  this  would  be,  for  example,  a  tuburar  con- 
denser whose  tubes  are  water-cooled  internally.  The  steam  given  off  in 
A  condenses  on  the  outside  of  the  tubes  and  the  liquid  thus  obtained  is  col- 
lected in  a  tank  q.  A  vacuum  pump  maintains  a  suitable  vacuum  through- 
out the  apparatus.  The  liquid  to  be  treated,  coming  from  a  recipient  i, 
having  the  tap  j,  is  distributed  through  the  boiler  by  means  of  a  hollow 
shaft /traversing  the  gland ^  and  rotated  by  the  pulley  A  or  a  cog-wheel. 

Several  radial  tubes  /,  fixed  on  the  shaft  and  communicating  with  the 
hollow  interior,  end  in.  a  nozzle  m  spraying  the  liquid  in  a  fine  spray  on  the 
chamber  walls  a.  A  scraper  st,  carried  by  the  arms  n,  is  mounted  on  the 
shaft  which  carries  it  round  when  rotating.  It  touches  the  cylinder  walls, 
removing  the  concentrated  or  dried  liquid  deposited  on  the  walls  by  the 
spray.  A  second  scraper  0  is  placed  at  the  lower  part  of  the  shaft,  and 
is  so  placed  as  to  bring  the  dried  product  into  a  recipient  w,  from  which  it 
is  removed  at  the  end  of  the  operation  by  the  pliig  x.  The  apparatus 
works  in  the  following  manner  :  — 


(i)   The  motor-saw  with  i-cylinder,'3-H. P.  F6lix  engine  costs  2900  Swiss  francs  ;  that 
with  a2-cylinder6-H.P.  F6lix  engine  costs  3500  Swiss  francs.    (Ed.) 

i;i3»4-1275] 


AGRICUI.TURAL  MACHINERY  AND  IMPI^EMENTS 


is6i 


When  the  water-bath  is  at  a  suitable  temperature,  the  tap  j  is  closed, 
and  a  vacuum  produced.  The  reservoir  i  is  fulled  with  the  product  to  be 
dried  or  concentrated;  the  shaft  is  set  turning, yis  opened ;  the  atmospheric 


Marmier  &  Canonne  apparatus  for  drying  liquids  at  low  temperatures.  Section. 


pressure  forces  the  liquic^,  into  the  hollow  shaft  and  into  the  jets.  The 
liquid  is  spread  in  a  thin  layer  on  the  heated  "wall  and  quickly  evaporates. 
The  rate  "of  spraying  and  the  speed  of  rotation  are  regulated  in  such  a  way 
that  the  product  deposited  on  the  wall  is  dried  or  concentrated  to  the 
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required  degree  before  the  spray  passes  again.  The  scraper  st  removes  the 
product,  which  falls  to  the  bottom  and  is  scraped  into  the  recipient  w  by  the 
scraper  0. 

For  small  flows,  jets  with  very  fine  holes  are  used.  As  there  is  a  cer- 
tain minimum  size,  especially  for  viscous  liquids  or  those  containing 
solids  in  suspension,  beyond  which  the  jets  become  stopped  up,  a  sufficiently 
large  opening  is  used  and,  by  means  of  a  very  simple  mechanism  fixed  to  the 
apparatus,  the  movement  of  the  shaft  and  the  arrival  of  the  liquid  are  stop- 
ped once  every  revolution,  the  liquid  being  stopped  just  a  little  before  the 
shaft.  After  a  time  sufiicient  for  the  product  to  evaporate,  the  mechanism 
sets  the  shaft  in  motion  for  a  second  revolution  and  allows  the  liquid  to  pass 
once  more.  Whether  the  apparatus  works  continuously  or  discontinuously, 
the  final  product  is  always  exactly  the  same  for  the  same  temperature  and 
degree  of  vacuum  in  the  desiccator. 

With  this  machine  the  author  was  able  to  concentrate  large  quantities 
of  fresh  grape  must  which  have  kept  perfectly,  without  any  previous  steri- 
lisation, for  several  years.  It  should  be  noted  that  owing  to  the  intense 
evaporation  of  the  liquid,  the  product  treated  is  at  a  much  lower  tempera- 
ture — about  2ooto  260C  —  while  on  the  wall  than  the  wall  itself  —  36°  to  45°C. 

1276  -  The  Eichenberger  Electric  Evaporator.  —  Amsteest,  j.,  in  the  Schweizerische  Obst 
und  Gartenbau ,Zeitung,  Year  XXXI,  No.  18,  pp.  221-222  +  2  Figs.  Miinsingen,  August  i, 
1918. 

Since  1917,  M.  E.  EischEnbERGER,  of  Neukirch-Egnach,  canton  of 
Thurgovie,  Switzerland,  has  made  an  electric  evaporator  for  drying  fruit, 
vegetables  and  other  agricultural  products,  which  has  worked  successfully 
for  a  year. 

As  is  shown  in  the  figure  the  EiChenberger  electric  evaporator  is 
shaped  lik'^  a  wooden  cupboard  insulated  with  eternit  and  fitted  with  a 
ventilating  fan  driven  by  a  weak  electric  ciurrent  ;  the  bottom  and  walls 
are  provided  with  heating  elements  and  a  heat  repulator. 

This  evaporator  is  made  in  different  sizes  ;  the  small  models  are  in  3 
sizes  from  32  to  59  in.  high  ;  the  model  a,  of  200  to  300  watts,  can  take 
from  6.6to  14.2  lb.  of  material  to  be  dried ;  model  b,  of  300  to  400  watts,  can 
takfe  from  14.2  to  22  lb.  ;  model  c,  of  400  to  700  watts,  from  22  to  401b. 
Their  prices  are  90  fr.,  100  fr.,  and  150  fr.  respectively.  According  to 
the  size  th^y  take  up  to  16  trays. 

The  evaporator  used  by  the  authoristhe  largest  model,  costing  1500  fr.; 
as  shown  in  the  figure,  it  contains .  32  tra3s  holding  264  lb.  of  apples 
or  154  to  22olb.  of  vegetables.  According  to  the  pro  duct,  from  7  to  24  hours 
are  required  to  obtain  the  desired  degree  of  dryness. 

The  author  used  the  apparatus  continuously  day  and  night  from  Sep- 
t^^mber,  1917,  to  Febrnaiy,  1918  and  later  on  for  another  3  weeks.  Dur- 
ing all  this  time  he  dried  6600  lb.  of  apples,  660  lb.  of  prunes  and  from 
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15  200  to  17  600  lb.  of  various  products.  —  french  beans,  celery,  turnips, 
parsley,  etc. 


EiCHENBERGER  clectric  evaporator. 


1277  -  Review  of  Patents. 

Tillage  Machines  and  Implements.  —Brasil:  10217  Three  furrow 
'plough;  10218  Ridge  plough  for  cereal  cultivation. 

Canada:  183565  Disc  harrow;  183670  Harrow  lifter. 

France  :  487948  Combined  cultivator  and  hoe  replacing  the  plough  and 
other  implements  ;  488287  Device  for  utilising  Brabant  and  balance  ploughs 
for  motor  culture  by  combining  them  with  light  engines  ;  488309  Improve- 
ments to  gang  ploughs  towed  by  cable. 

New  Zealand :  39192  Harrow  ;  39561  Subsoil-draining  attachment  for 
agricultural  implement,  . 
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Sweden  :  43134  Agricultural  implement. 

United  Kingdom :  117140  Soil  pulverising  machine  ;  117150  Coupling 
for  motor-plougli  ;  117169  Balance  plough  ;  117660-117661  Ploughs  and 
cultivators  for  attachment  to  2-wheeled  motor-tractors  ;  117766  lyifting 
device  for  ploughs  or  cultivators  drawn  by  motor  tractors  ;  117771  Wheeled 
carriage  for  receiving  beams  of  plough  shares  or  cultivator  lines  and  for 
attachment  to  a  motor-tractor  ;  117856  Power  cultivation  of  land  by  cables. 

United  States :  1271031  leister  plough  ;  1271373  Plough  ;  1271485 
Dumping  scraper ;  1271818-1272231  Rotary  spaders  ;  1272260-1272294 
Harrows  ;  1272905  Tractor  plough  ;  1273069  Spring  governor  hitch  for 
plough. 

Drainage  and  Irrigation.    —   Sweden :  43242  Ditching  machine. 

United  States  :  1273206  Ditching  machine. 

Manures  and  Manure  Distributors.  —  Denmark  :  23289  Fertiliser 
distributor. 

United  States  :  1270849-1271007  Fertiliser  dropping  device. 

Drills  and  Seeding  Machines.  —  Canada :  183902  Potato  planter. 

United  .States :  1272550-1273251  Planters  ;  1273039  Potato  cutting 
machine. 

Various  Cultural  Operations.  —  Canada  :  183993  Plant  protector. 

Denmark :  23310  Movable  spring-tines  for  cultivator,  horse-hoe,  etc. 

France  :  488320  Orchard  plough. 

United  Kingdom :  117548  Stake  for  supporting  plants. 

'United  States  :  1270787-1273496  Wheel  weeder  hoes  ;  1270802  Riding 
cultivator  ;  1271292  lyister  cultivatoi  ;  1271882  Attachment  for  maize 
cultivator  ;  1272567  Hand  cultivator. 

Control  of  Diseases  and  Pests  of  Plants.  —  New-Zealand  :  40019 
Garden  spraying  apparatus. 

Switzerland  :  79035  Cockchafet  trap. 

United  States :  1270847  Boll  weevil  catcher ;  1271355  Insect  trap  ; 
1271504  Palmetto-root  and  weed  plough. 

Reapers,  Mowers  and  Ot^er  Harvesting  •  Machines.  —  Canada : 
183747  Basket  for  lawn  mowers. 

Denmark:  23159  Platform  for  binders. 

France  :  488234  Motor  lawn  mower. 

Switzerland  :  78915  Mower  knife  control  mechanism;  79032  Sheaf  packer 
and  binder. 

United  Kingdom :  11 7137  Fm'it  gathering  device  ;  117496  Improvement 
to  side-delivery  hay-raking  and  swath-turning  machines. 

■  United  States  :  1271705  Bean  harvester  ;  1271803-127867  Harvesters  ; 
1271845  Header  attachment  for  tractor  ;  1272007  Bundle-carrier  for  gram 
binders  ;  1272095  Sickle  attachment  ;  1272140  Grain  saving  attachment 
for  binder  ;  1272360  Automatic  trip  for  shocking  machine  ;  1272371  Kaffir- 
corn  header  ;  1272426  Shocker  attachment  for  binders  ;  1272617  Hay- 
rake  for  mechanical  traction  ;  1272628  Mower  and  harvester  attachment ; 
1272665  Grain-reclaimer  ;  1272666  Mechanical  huy  shocker  ;  1272711  Cord 
holder  for  grain  binder  ;  i2727i7,Seed  harvesting  machine  ;  1272733-1273350 
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Maize  picking  and  husking  machines  ;  1272875  Flax  pulling  attachment 
for  harvesters  ;  1272885  Attachment  for  hay  rake  ;  1273240  Maize  stalk 
cutter  and  loader. 

Machines  for  IvIETinG  Root  Crops.  —  Denmark :  23223-23307-23325- 
23326  Potato  diggers  ;  23250  Root  digging  and  topping  machine  ;  23211 
Turnip  digger  with  elevator  ;  23327  Topping  device  for  sugar  beet  diggers. 

Sweden :  39655  Potato  digger  ;  43016  Hand   root-digger  and  topper. 

United  Kingdom  :  117126  Potato  digger  and  harvester. 

United  States  :  1271076-1272604-1272986  Beet  harvesters. 

Threshing  and  WinIstoVing  Machines.  —  Denmark :  23234  Attach- 
ment for  threshing  machine. 

United  States  :  1271545  Grain  cleaner  for  threshing  machine  ;  1272790 
Grain  separator  for  threshing  machine  ;  1273462   Grain  separator. 

Machines  and  Implements  for  the  Preparation  and  Storage 
OP  Grain,  FoIdder,  etc.  —  Canada:  183548  Grain  loader. 
.    Denmark  :  23243  Straw-cutter. 

Switzerland :  78916. 

United  States  :  1272419  Hay  and  sheaf  loader  ;  1273040  Potato  loader  ; 
1273065  Sheaf  loader  ;   1273312  Portable   loader  and  elevator. 

FoRESTR^Y.  —  Canada:  183296  Brush  cutter;  183464  Brush  cutter  and 
stump  remover.  ^ 

Sweden  :  43135  Stabilising  device  for  hand. saw  while  sawing  ;  43217 
Hand  saw  spring  device  for  felling  trees. 

Steetiing  and  TRACTioisr  OF  AGRteuLTXTRAL  MAcki^^ERY.  —  Canada  : 
183518  Wind  mill  ;  1 83831  Tractor. 

Denmark :  23171 -23179-23283  Wind  mills. 

France  :  488228  Windlass  for  mechanical  ploughing. 

United  Kingdom  :  116855  Steam  tractor  ;  I17114  Endless  belt  traction 
engine  ;  117125-117699  Tractors  ;  117662  Means  for  attaching  a  motor 
tractor  to  a  binder. 

United  States  :  1270826  Motor  driven  vehicle  ;  1270991  Traction  wheels ; 
1271239  Traction  belt-chain  ;  1271546  One-side  '  endless-belt  tractor  ; 
1271661  Tractor  attachment  for  farm  implements;  1272287-1272475-127249T  - 
1273631-1273652  Tractors  ;  1272592  Tractor  attachment  ;  1273035  Trac- 
tion and  power  attachment  for  motor-car  ;  1273350  Tractor  attachment 
for  automobile  ;  1273470-1273519  Power  transmission  attachments  for  auto- 
mobiles ;  1273582  Wind  mill. 

Feeding  and  Housing  IvIvestock..  —  Denmark:  23153  Hog 'self- 
feeder. 

Sweden :  43261  Calf  feeder. 

United  States  :  1272591-1273294  Horse  shoes  ;  1273305  Branding  and 
dehorning  squeezers  for  cattle. 

Poultry  Farming.  —  United  Kingdom  :  117329  Food  for  poultry,  etc. 

United  States  :  1271666  Incubator. 

APictiLTURE.  —  "United  States  :  1273286  Horizontal  honey  extractor. 

iNDUfeTRiES  DEPENDING  ON  PLANT  PRODUCTS.  —  Brazil:  IO186 
New  process  and  device  for  preparing  Madeira  wine. 
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United  Kingdom  :  116994  Machine  for  stoning  fruit  ;  1 17479  Vegetable 
cutting  and  slicing  machine  ;  117557  Machine  for  filling  bottles,  cans,  etc.  ; 
II 7582  Machine  for  capsuling  bottles  ;  11 7749  Machine  for  cutting  and  slic- 
ing lemons. 

United  States  :  1271065  Baker's  furnace  ;  1271269  Manufacture  of  non- 
alcoholic malt  beer  ;  1271371  Preparation  of  yeast  ;  1271868  Pine  apple 
fleshing  machine  ;  1271914  Method  of  treating  raw  sugar  juices  ;  1272750 
'Process  for  preserving  fruits  and  vegetables  ;  1273120  Hemp  drying  rack  ; 
1273293  Vegetable  dye  and  process  of  making  same  ;  1273395  Tobacco 
dr3dng  system  and  apparatus  ;  1273396  Heating  and  drying  apparatus. 

Industries  depending  on  animal  Products.  —  Canada :  183568 
Fish  drier. 

United  States  :  1271060  Process  and  formula  for  tanning  hides  ;  1273662 
Process  of  tanning. 

Dairying.  —  New-Zealand :  33925  Milk  ejector  ;  39983  Skim  milk 
tank  delivery  apparatus. 

Sweden :  43037  Device  for  separator  deliver}'  tank  ;  43068  Cream 
delivery  control  for  centrifugal  separator  bowl ;  43190  Churn  and  centri- 
fugal separator  combined  ;  43259  Improvement  to  a  milking  machine  ; 
43262    Churn  ;  43277   Device   for  suction  milking  machine. 

Unit^  Kingdom :  117307  Milking  machine  ;  117355  Churn  ;  117557 
Machine  for  filling  bottles,  cans,  etc.  ;  I17713  Apparatus  for  drying  milk. 

United  States  :  1271153  Milk  pasteurizer  ;  1271367  Centrifugal  separa- 
tor ;  1271544  Vacuum  milking  machine  ;  1273375  Method  of  testing  milk: 

Farm  Buildings  and  Equipment.  —  Canada  :  183329  Portable  sheep 
fold  and  shelter.  • 

United  States  :  1270879  Barn  ventilator ;  1273456-1273673  Wire 
stretcher. 
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127S  -  Analysis  of  Portuguese  Colares  Wines.  —  gonial ves  de  Sousa,  j.  v.,  in  the  Re- 
vista  Agronomica,  Year  XIII,  Series  2,  Nos.  1-4,  pp.  90-93  -\- 2  Tables.  Lisbon,  1908, 

To  distinguish  the  Colares  type  of  wine  (i)  the  author  analysed  127 
samples  of  red  wine  and  23  samples  of  white  wine  from  these  vineyards. 
Belofv  are  give  the  averages  of  several  determinations., The  first  figure  for 
each  value  is  for  red  wines,  the  second  for  white  wines: — 


(i)  Colares  (or  CoUares)  wines  are  fine  table  wines  from  the  vine-growing  district  of 
the  basin  and  banks  of  the  Tago.  These  remarkable  wines  are  made  almost  exclusively  with 
"Rauflsco"  grapes,  considered  the  finest  of  Portugal.  They  form  the  basis  of  the  Colares 
vineyards,  20  miles  from  Lisbon,  on  the  sandy  shore  near  Cintra.  —  B.  C.  Cincinnato  da 
Costa  and  D.  Luiz  de  Castro,  "  Le  Portugal  an  point  de  viie  agricole  ",  pp.  389-394. 
Lisbon,  1900.  {Ed.) 
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• 

Alcohol.  —  by  volunn^,  11.14%,    11.99%;  by  weight,  8.84%,  9.49  %. 

Total  dry  extract :  —  23.41  gm.,  18.61  gm.  per  litre. 

Total  acidity  (expressed  in  sulphuric  acid  per  litre)  : — 4.65  gm.,  4.37  gm. 

Fixed  acidity  (expressed  in  tartaric  acid  per  litre)  :  5.96  gm.,  5.78  gm. 

Volatile  aartI/^3' (expressed  in  ac;etic  acid  per  litre)  : —  0.95  gm.,  0.93  gm. 

Ash :  — About  lo  %  of  the  reduced  dry  extract :—  Red  wine,  2.42  gm., 
white  wine  1.88  gm.  per  litre. 

Phosphoric  acid  :  —  In  the  ash  of  red  wine,  0.20  gm.,  in  that  of  white 
wine,  0.175  gm. 

Reditcing  sugar  :  —  1.54  gm,  0.99  gm.  per  litre. 

Glycerine  :  —  6.20  gm,    6.59  gm.  per  litre. 

Tannin  :  —  Red  wine,  0.81  gm.  per  litre  ;  white  wine,  0.002  gm.  (it  could 
be  estimated  in  three  samples  only) . 

Bitartr  ate  oj  potash  (by  Berthei^ot  and  Fi^EURiEu'S  method):—  1.93 
gm.   0.75  gm.  per  litre.      .  ^ 

Two  tables. show  the  results  obtained  for  each  of  the  150  samples  of 
wine  analysed,  and  give  the  localities  from  which  they  came. 

1279  -  A  Study  of  the  Viscosity  of  Various  Colonial  Oils.  —  heim,  f,  iu  the  Bulletin  de 

VOffice  Colonial,  Year  XI,  No.  125,  pp.  251-264.  Melun,  1918. 

The  author.  Director  of  the  Colonial  Production  Investigation  Service, 
reports^ork  done  by  this  Service.  Certain  colonial  oils,  such  as  castor 
oil,  are  of  great  value  for  lubricating  purposes.  As  a  rule,  however,  in  the 
case  of  all  fats,  even  those  which  are  solid  at  normal  temperature,  it  is  ne- 
cessary to  ascertain  whether  the  viscosity  constants  may  be  used  to  charac- 
terise and  differentiate  the  fatty  bodies.  On  the  other  hand  the  relation 
between  the  chemical  properties  of  fats,  their  viscosity  constants  and  other 
physical  constants  require  to  be  defined.  The  stud}'  of  the  viscosity  of 
,latex,  rubber  solutions,  etc.  as  well  as  of  oils  and  fats,  is  of  equal  interest. 
Viscosity  tests  Were  made  with  a  viscometer  made  on  the  same  principles 
as  that  used  for  the  st§dy  of  the  viscosity  of  solutions  (i). 

Conclusions.  — ■  Viscosity  varies  greatly  with  the  temperature  so 
that  when  viscosity  determinations  are  being  made  variations  in  tempera- 
ture should  be  guarded  against.  Comparativ.e  tests  must  be  made  at  the 
same  temperature.  The  viscosity  of  oils  and  fats  varies  wdth  different  phy- 
sical properties.  If  oils  are  divided  into  three  groups,  drying,  semi-drying 
and  non-drying,  the  viscosity  increases  considerably  with  the  density  in 
each  group.     This  also  applies  to  fats. 

The  viscosity  of  an  oil  does  not  appear  to  depend  onthe  solidifying  point 
and,  except  in  the  case  of  very  viscous  oils,  it  increases  with  the  point  of 
melting  or  solidification  of  the  fatty  acids.  In  the  case  of  fats  it  increases 
with  the  melting  point  of  the  fat  or  fatty  acids. 

The  viscosity  also  varies  with  the  chemical  composition  of  the  oil 
or  fat  and  decreases  as  the  oleic  acid,  i.  e., liquid,  content  increases.  It 
would  be  very  interesting  to  mix  acids  or  pure  fatty  glycerides  and  deter- 


(i)  See  Comptes  rendus  de  V Academie  des  Sciences,  July  8,  1912.  {Ed.) 
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mine  all  their  physical  properties.  The  results  would  certainly  throw 
much  light  on  the  complex  question  of  the  composition  of  oils  and  fats. 
Finally,  the  viscosity  varies  with  the  commercial  constant  known  as  the 
iodine  value  and,  for  liquid  oils,  is  higher  in  proportion  as  this  value  is 
lower,  i.  e.,  a§  there  are  fewer  liquid  adds. 

It  should  be  noted  that  if  liquid  oils  or  fats  obey  fairly  definite  laws, 
this  is  not  true  of  very  viscous  oils  which  sometimes  behave  as  an  oil, 
sometimes  as  a  fat.  More  numerous  experiments  will  make  it  possible  to 
clear  up  this  point  and  to  confirm  what  is  already  known.  In  practice  vis- 
cosity is  not  only  a  quality  of  a  lubricating  oil,  but  is  also  an  important  • 
physical  property  for  the  industrial  characterisation  of  colonial  oils  and  fats. 

1280  -  Oil   of  Jessenfa  polycarpa  Nuts  and  Caryodendron  orinocense 

Seeds,  in  Colombia.  —  Bacharach,  a.  1,.  (Wellcome  chemical  I^aboratories),  in  The 
AnalystyVol.  XI^III,  No.  509,  pp.  289-291  +2  Tables.  lyOudou,  August,  1918. 
In  Colombia  oil  is  extracted  from  the  nuts  of  "  sejen  "  {Jessenia  poly- 
carpa Karst).  This  oil  is  known  locally  as  "  aceite  de  sejen  "  (literally  "  oil 
of  palm  ")  and  is  said  to  be  efficacious  in  chest  and  lung  complaints.  It  is 
also  used  for  cooking  purposes.  It  is  a  pale  yellow  oil,  with  a  slight  fluores- 
cence and  not  unpleasant  smell.  Analyses  gave  the  following  values  :  — 
Saponification  value,  188.5  '>  iodine  value,  74.1  ;  Hehner  value,  93.8.  It 
is  seen  that  this  oil  is  very  similar  to  olive  oil.  • 

The  seed  of  the  Euphorbiaceae  Caryodendron  orinocense  Karst,  known  in 
Colombia  as  "  tacay  "  are  eaten  roasted.  A  chemical  analysis  gave  the 
following  results  :  —  Water,  4.43  %  ;  ash,  2.95  %  ;  crude  fibre  ;  2.40  %  ; 
oil  (ether  soluble),  53.20  %  ;  proteins,  12.90  %.  The  flavour  of  the  roasted 
seed  is  somewhat  similar  to  that  of  burnt  almonds,  but  rather  more  bitter. 

1281  -  Note  on  Orange-Pip  Oil.  —  He\ver,  D.  G. ,  in  The  Analyst,  Vol.  XI,II,  No.  497, 
pp.  271-273-  I<ondon,  August,   1917. 

In  marmalade  factories  the  pips  are  separated  by  centrifugalisation. 
Very  few  attempts  have  been  made  to  use  them  commercially  though  it 
would  be  easy,  after  drying,  to  extract  the  oil  from  them  either  by  pressure 
or  the  use  of  solvents.  By  the  iTse  of  petroleum  ether  the  author  extract- 
ed from  the  pips  37.5  %  of'a  golden-yellow,  almost  odoui;less  oil,  at  first 
only  slightly  bitter,  but  becoming  more  so  on  keeping.  The  oil  saponifies 
easily  and  should  be  suitable  for  the  manufacture  of  soap. 

An  analysis  of  the  oil  gave  the  following  values  : —  Saponification 
value,  193.7  ;  iodine  value,  100.3  ',  specific  gravity  at  I5'^C.,  0.9208. 

1282  -  On  the  Composition  of  Fruit  Juices.— Thompson,  p.,  in  the  Delaware  Agricultural 
Experiment  Station,  '^Bulletin  No.  119  (Annual  Report,  1917),  pp.  18-19.  Newark, 
Februarj'^  i,  1918. 

The  author  has  attempted  to  estimate  the  citric,  malic  and  tartaric 
acids  in  various  fruit  juices  by  means  of  the  rotatory  power  p  reduced 
with  ammonium  acetate  or  molybdic  acid.  Good  results  were  obtained 
with  pure  sohitions  of  the  above-mentioned  acids,  but  they  did  not 
agree  with  those  obtained  with  natural  fruit  juices,  probably  because  of 

[1ST9-I»8ll 


VARIOUS  INDUSTRIES  DEPENDING  ON  PLANT  PRODUCTS  1369 

the  rotatory  influence  of  other  constituents  of  the  sugars  themselves  and 
because  the  molybdic  acid  was  reduced.  Good,  results  were  given  by 
the  Pratl  method  as  modified  by  Willaman  for  estimating  citric  acid. 
Preliminary  studies  of  the  hydrogen-ion  concentrations  of  fruit  juices  at 
diflerent  periods  of  ripening  gave  constant  results.  This  fact  is  considered, 
as  showing  constant  acidity.  This  invariability  is  probably  necessary 
to  allow  the  action  of  enzymes. 

12S3  -  The  Industrial  Utilisation  of  the  Colouring  Matter  of  Sweet  Sorghum  Glumes  (i), 

—  PiEDALLU,  A.,  in  Comptes  rendus  des  Seances  de  V Academic  des  Sciences,  Vol.  CI<XVII, 
No.  9,  pp.  345-348.  Paris,  August  26,  1918. 

Towards  1850  the  presence  in  the  stem  of  sweet  soighum  of  a  colour- 
ing matter  giving  a  red  dye  was  reported.  This  dye,  known  as  "  Baden 
red  ".,  was  not  used  in  practice.  While  studying  sweet  sorghum  flour  the 
author  was  struck  by  the  colouring  capacity  of  the  acid  juices  which  had 
been  used  during  the  hydrolysis  of  the  starch,  and  tested  this  colouring 
matter  on  various  fibres  both  mordanted  and  not.  He  found  that  the 
colouring  matter  could  be  extracted  from  the  crushed  glumes  by  treating 
them  in  the  autoclave,  under  a  pressure  of  2  kg.  per  sq.  cm.,  with  distilled 
water  containing  i  %  of  sulphuric  or  hydrochloric  acid  or  2  %  of  sodium 
bisulphate. 

The  colouring  matter  dyes  wool,  silk,  leather  and  cotton.  The  acid 
juice  dyes  wool  directly  and  silk  by  boiling,  giving  a  fine  salmon  colour. 
A  fine  series  of  shades  may  be  obtained  by  mordanting  and  intensifying. 
The  shades  thus  obtained  with  wool  and  silk  are  bright  and  full,  fast  and 
easy  to  apply,  giving  beautiful  shades  varying  from  violet  to  fire  red  with 
a  madder  tint  (lilac,  claret,  pink,  amaranth,  salmon),  from  fawn  to  a 
rich,  pure  brown,  from  pearl  grey  to  dark  grey.  This  colouring  matter  of 
the  glumes  of  sweet  sorghum,  as  well  as  that  of  several  varieties  of  sorghum 
with  black  glumes,  could  no  doubt  be  used  advantageously  for  industrial 
purposes. 

1284  -  Papaine  as  a  Coagulant  for  Rubber.—  India  Rubber  World,  Vol.  i,vii, No.  5, 

p.    311.    New  York,    February,    igi8. 

Experiments  were  recently  undertaken  by  Ult^E  to  determine  the 
value  of  papaine  as  a  coagulant  for  Hev'ea  latex.  An  aqueous  solution  of 
this  preparation  proved  twice  as  powerful  as  an  acetic  acid  solution  of  the 
same  concentration.  The  vulcanisation  period  of  rubber  thus  preparedls 
normal,  but  the  rubber  dries  very  slowly. 

Papaine  is  the  dried  milk  sap  of  the  papaw  tree,  a  native  of  Central 
America  and  the  West  Indies,  but  now  introduced  into  most  tropical  cotin- 
tries.  Prpaine  acts  as  a  rennet  and  is  sometimes  used  as  a  substitute  for 
pepsin  in  medicine. 


(i)  See  i?.  Feb.,   igrS,   No.  172  ;    i?.  April,  191 8,   No.  467  ;    i?.  Oct.,   1918,   No.   10754 

(Ed.) 
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1285  -  The  Effect  of  Heat  on  the  Citric  Acid  Content  of  Milk.  —  Sommer,  h.  Hand 

Hart,  E.  B.  (I^aborator}'  of  Agricultural  Chemistry  of  the  University  of  Wisconsin,  Ma- 
dison), in  TAe  Journal  of  Biological  Chemistry,  Vol.  XXXV,  No.  2,  pp.  313-318  -|-  3  Tables. 
Baltimore,  August,  191 8. 

ObermaiER  stated  that  boiling  decreases  the  citric  acid  content  of  milk. 
The  authors  made  experiments  ontheeffect  of  heat  on  this  constituentof 
milkto  determine  whether  the  decreased  citric  acid  of  boiled  milkisrespon- 
sible  for  scurvy  or  Barlow's  disease  (i)  in  children  on  a  milk  diet.  Many 
workers  (Funk,  Gerstenberger)  consider  the  anti-scorbutic  effect  of  cer- 
tain fruit  juices  to  be  due  to  their  high  citric  acid  content. 

Several  milk  samples  were  heated  to  different  temperatures  by  differ- 
ent methods,  and  it  was  observed  that  even  prolonged  boiling  (in  the  aitto- 
clave  at  15  lb.  pressure  for  i  hour)  did  not  affect  the  citric  acid  content,  nor 
does  heat  change  the  salts  of  this  acid  to  an  insoluble  form. 

1286  -  Method  of  Counting  Bacteria  in  Raw  or  Pasteurised  Milk.  — allen,p.  in  The 

Journal  of  Infectious  Diseases,  Vol.  XXII,  No.  3,  p.  245,  March,  1918,  reviewed  in  Office 
international  d' hygiene  publique.  Vol.  X,  ^fo.  7,  pp.  851-853.  Paris,  July,  1918. 

Up  to  the  present  the  practical  bacteriological  contiol  of  milk  has  been 
almost  impossible.  It  could  only  be  done  by  the  general  method  of  isola- 
tion on  plates,  a  tedious  method  requiring  at  least  24  hours  to  give  a  re- 
sult, and  therefore  inapplicable  in  general  control  as  it  would  be  impossible 
to  enforce  such  a  delay  before  allowing  the  sale  ot  suspected  milk. 

The  author  described  in  detail  a  rapid  bacteriological  method  of  con- 
trol which  should  render  great  service.  An  aqueous  suspension  of  alumina 
mixed  with  milk  holds  the  bacteria  in  a  tube.  'By  centrifugalising  the  mix- 
ture an  alumina  clot  is  obtained  containing  all  the  bacteria  free  from  fat 
and  casein.  The  residue  is  spread  thinly  on  a  slide  and  stained.  As  the 
alumina  particles  have  little  affinity  for  the  ^-dilution  of  methylene  blue 
stain  used,  the  bacteria  can  easily  be  counted. 

1287  -  A  Method  for  Detecting  Bird's  Flesh  in  Meat  Preserves.  —  gautrelet  E.,in  the 

Industrie  Frangaise  de  la  Conserve,  Year  V,  No.  22,  pp.  217-220.  Paris,  June,  191S. 

It  is  well  known  that  the  oxygen-absorbing  respiratory  pigment  in 
animal  blood  varies  in  colour  with  the  species  ^nd  accordingto  the  intensity 
of  the  bio-chemical  exchanges  in  the  organism,  ^  ^.  it  is  a)  blue  through 
cupric  albuminoid  —  haemocyariin,  found  only  in  the  lowest  animals, 
b)  red  through  ferrous  albuminoid  —  haemoglobin,  only  found  in  a  few  lower 
animals  (in  the  free  state  in  the  blood)  and  in  all  the  higher  animals  in  special 
corpuscules.  As  the  diameter  of  these  corpuscles  exceeds  tbat  of  the  lar- 
gest muscular  capillaries  it  is  necessary^  for  them,  in  order  to  circulate  in  the 
blood,  to  become  deformed  to  a  more  or  less  considerable  extent  in  confor- 
mity with  the  intensitj'  of  the  biochemical  exchages  in  oxidation  or  heat 
which  they  have  to  assure  to  the  organism .  In  most  mammals  the  capillary 
"  deformity  "   of  the  corpuscles  is  moderate  and  they  are  called  discoids. 


(i)  See  R.  Sept.,  1918,  No.  952.  [Ed. 
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In  non-cyclostomous  fish,  reptiles,  birds,  camels  and  pacas  this  capillary 
deformity  is  more  marked  and  the  corpuscles  are  called  elUptoiis.  The 
different  animal  species  which  have  a  respira::ory  pigment  within  the 
corpuscles  can  be  rapidly  and  clearly  divided  into  two  groups  by  a  simple 
microscopic  examination :—  those  with  discoid  corpuscles  and  those 
with  elliptoid  corpuscles. 

The  differentiation  may  be  carried  yet- further.  Haemoglobin  is  never 
exactly  the  same  in  all  animal  species  and  the  crystallisations  of  haemin 
hydrochlorate  derived  fromlt  are  different  and  typical  for  each  higher  ani- 
mal species.  The  peculiar  physiological  properties  of  the  albuminoids  of 
animal  tissues  make  it  possible  to  obtain  all  the  desired  solution  by  means 
of  anaphylactic  injections. 

The  differential  detection  of  animal  flesh  in  meat  preserves  is,  however, 
a  particular  one  because  the  meat  has  been  cooked  and  many  workers  have 
insisted  that  such  detection  is  impossible  under  these  conditions.  Never- 
theless the  author  has  done  so  many  times  by  the  following  method  ;  —  on 
a  slide  is  placed  a  drop  of  physiological  serutn  diluted  with  caustic  soda 
in  proportion  to  the  average  alkalinity  of  the  blood  serum  of  animals  in 
general  (22omgm.  per  100  parts),  a  mixture  is  made  in  the  serum  on  the 
surface  of  the  slide  and,  after  about  ten  minutes  a  direct  microscopic 
examination  (without  cover  glass)  is  made  with  a  magnification  of  about 
400  diameters. 

By  these  means  it  is  possible  to  observe  the  blood  in  cooked  preserves 
in  the  form  of  an  amorphous  mass  of  dissociated  haematoidin,  but  also  in 
the  classical  form  of  discoid  corpuscles  if  it  is  a  question  of  mammals 
(cooked  black  pudding),  or  with  the  haematoidin  mass  may.  be  recognised 
elliptoid  corpuscles,  as  in«the  case  of  preserves  made  with  bird's  blood 
{e.  g.  "  sanguette  fricassee  ",  made  of  the  blood  of  chicken  or  duck  fried  in 
butter  with  onions) ,  or,  with  the  haematoidin  mass  are  seen  both  discoid  and 
elliptoid  corpuscles,  as  in  the  case  of  mixed  preserve  {e.  g:  blood  of  pigs  and 
ducks  mixed). 

Conclusion.  —  A  microscopic  examination  in  an  alkaline  serum  me- 
dium makss  possible  a  generic  detection  of  discoid  and  elliptoid  corpus- 
cles in  the  cooked  bloods,  either 'when  mixed  or  separated,  of  mammals  and 
birds,  thus  making  it  possible  to  distinguish  easily  the  origin  of  the  ma- 
terials used  in  meat  preserves. 

1288  -  The  Yemen  Coffee  Trade.  —  See  No.  1242  of  this  Review. 

1289  -  The  Tea  Trade  in  Indo-China.  —  See  No.  1243  of  this  Review. 

1290  -  The  Development  and  Future  of  the  Silk  Products  of  Indo-China.  —  See  No.  1264 
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1291  -  Measures  for  the  Control  of  Locusts,  in  Italy.  —  Gazzetta  laficiaie  del  Regno 

d'ltalia,  Year  1918,  No.  213,  p.  2590.     Rome,  Sept.  9,  1918. 

By  the  decree  No.  1214  of  July  14, 1918  of  the  lyieutenant-Governor  of 
Italy  which  came  into  force  on  September  10  it  was  ordert  d  that  : — 

Art.  I.  —  To  art.  5  of  the  decree  of  June  26,  1913,  No.  888  (i)  be  added 
the  following  paragraph  :  —  "  The  Ministry  of  Agriculture  may  order  the 
control  of  locusts.  According  to  art.  4  no  indemnity  is  due  and  no  pre- 
vious order  or  notification  need  be  made  to  landowners  or  managers  ". 

Art.  2. — To  art.  7  of  the  same  law  the  following  paragraph  be  added  :  — 
Half  of  the  cost  of  controlling  locusts  shall  be  paid  by  the  State  which  may 
advance  the  whole  sum.  The  other  half  shall  be  divided  between  the  Pro- 
vince and  the  invaded  or  threatened  Communes. 

When  the  State  advancss  that  part  of  the  expenses  incurred  in  the  con- 
trol of  locusts  which  falls  to  the  Province  and  the  invaded  or  threatened 
Communes,  payment  shall  be  by  the  methods  and  guarantees  mentioned 
in  the  first  articles  of  the  present  decree. 

The  Communes  may  contribute  by  loaris,  the  value  of  which  is  de- 
ducted from  the  contribution  to  be  paid  by  them.  They  are  authorised 
to  demand  the  necessarv  aid  from  citizens  capable  of  work,  paying  those 
workers  whose  position  calls  for  an  indemnity. 

When,  in  spite  of  its  obvious  necessity,  the  Communes  refuse  the  aid, 
the  Prefect,  on  the  proposition  of  the  delegates  of  the  Ministry  of  Agricul- 
ture, may.  pass  an  order  to  deal  with  it. 

Art.  3.  —  The  decree.  No.  529  of  June  15,  1911,  is  abrogated  from  the 
day  on  which  the  present  decree  comes  into  force. 


DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 


1292  -  Root  Rot  of  Citrus  in  the  Oasis  of  Tripoli.  —  i,eone,  G.,in  v AgncoUma  Co- 

loniale,  Year  XII,  ist  Half-Year,  No.  4,  pp.  209-215  -|-  4  Figs.  Florence,  1918. 
During  his  studies  on  the  cultivation  of  blood  oranges  ("  demmi  ") 
the  author  ascertained  that  root  rot   ("  marciume  radicale  ")  of  citrus  trees 
is  very  common  in  the  oasis  of  Tripoli,  where  it  has  existed  for  some  time. 


(i)  See  R.  Aug.,  1913,  No.  995.  [Ed.) 
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It  is  difficult  to  fjistinguish  affected  trees  because  the  disease  is  already  very 
advanced  before  signs  of  it  appear  on  the  leaves.  The  first  symptoms  are 
hampered  growth,  thin  twigs,  slight  yello\ving  of  the  leaves,  abundant  flower- 
ing followed  by  the  fall  of  the  flowers  and  leaves  and  the  partial,  then  total 
loss  of  all  the  leaves.  When  the  roots  are  uncovered  a  strong  smell  of  putre- 
faction is  noticed.  The  roots  are  badly  diseased,  blackish  in  colour,  and 
soft  and  spongy.  The  bark  is  easily  removed,  and  underneath  there  are 
white  layers  of  mycelium.  Inmostcasesthe  affected  tree  dies.  The  disease 
is  contagious. 

In  the  soil^of  the  oasis  of  Tripoli  strata  of  more  or  less  impermeable 
rock  are  found  at  various  depths  which  the  roots  may  reach.  The  irrigation 
water  may  remain  more  or  less  on  these  strata  and,  as  the  natives  irrigate 
citrus  trees  copiously,  water  being  given  in  summer  every  five  days  in  quanti- 
ties much  exceeding  the  needs  of  the  plants,  the  author  considers  root  rot 
to  be  caused  chiefly  by  excess  of  water.  The  trees  may  be  rendered  subject 
to  the  disease  by  the  excessive  use  of  manure  containing  faecal  matter,  the 
rapid  fermentation  of  which  may  aifect  the  cortical  tissues  of  the  roots. 
This  would  occur  especially  where  citrus  treses  are  grown  in  conjunction  with 
vegetables.  Whatever  the  original  cause  of  the  root  rot  may  be,  abundant 
irrigation  favours  its  development.  Its  rapid  spread  is  facilitated  by  the 
system  of  propagation  used  which  usually  consists  in  layering  and,  more 
rarely,  in  the  use  of  cuttings. 

The  most  important  preventative  measures  are  :  — 

i)  When  propagating  by  cuttings,  use  cuttings  and  healthy 
rooted  cuttings  from  trees  unaffected  by  the  disease.  The  best  and  safest 
system,  however,  is  to  use  plants  grafted  on  bitter  orange  trees. 

2)  If  well-made  manure  is  not  available  it  is  best  to  use  mineral  ferti- 
liser. 

3)  The  roots  should  not  come  in  contact  with  the  manure. 

4)  Irrigation  should  not  be  excessive  but  reduced  to  the  absolute 
minimum   required.     . 

5)  Herbaceous  plants  needing  much  moisture  and  organic  manure, 
such  as  vegetables,  should  not  be  grown  in  conjunction  with  citrus  trees. 

6)  Trees  should  not  be  replanted  where  there  are  any  dead  roots. 

7)  Trees  should  not  be  planted  too  deep. 

8)  The  plantations  should  be  constantly  examined  because,  if  the 
disease  is  discovered  in  its  early  stages,  it  may  be  controlled,  in  some  cases 
at  least,  by  isolation  and  care  of  the  plants  attacked. 

1293  -  Disease  of  the  Elm  and  Nettle  Tree,  Observed  in  Italy.  —  pantanelli,  e.,  in 

Le-  Stazioni  sperimentali  agrarie  italiane,  Vol.  1,1,  Pt.  3-6,  pp.  214-219  -|-  2  Plates.     Mo- 
dena,  191 8. 

In  August,  1915  the  author  observed  an  apparently  new  disease  on 
young  elms  and  nettle  trees  [Celtis  australis)  grown  uninterruptedly  for 
several  years  in  the  Royal  Nursery  of  Aquila .  Young  elms  one  to  two  years  old 
were  stunted  with  short,  thin  twigs  with  short  internodes,and  very  devel- 
oped secondary  branches  which  gave  the  trees  a  bushy  appearance.     The 
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leaves  were  very  small,  covered  with  small,  transparent,  yellowish  spots, 
irregular  and  of  varying  thickness,  generally  thinner  in  the  pale  areas. 

The  upper  part  of  the  nettle  tree  was  chiefly  attacked,  and  was  also 
stunted,  the  internodes  being  short,  the  branches  thin  and  the  development 
of  the  secondary  branches  more  rapid  than  in  normal  plants.  The  leaves 
too  were  smaller  than  normal  ones.deformed,  twisted,  wrinkled,  and  covered 
with  spots  of  a  yellowish-green  even  in  reflected  light.  The  leaves  were 
thinner  in  the  pale  areas.  Neither  on  the  young  trunks  nor  on  the  roots 
was  there  any  sign  of  an  insect  or  plant  parasite,  or  of  any  histological  di- 
sease of  these  organs.  The  roots  were  few  in  number, little  branched, but 
healthy. 

When  the  stunted  trees  were  transplanted  in  freshsoilthe  disease  dis- 
appeared or  diminished  more  easily  in  the  nettle  tree  than  in  the  elm-,  but 
the  growth  of  the  diseased  plants  was  slight,  and  often  they  did  not  survive. 

The  author  has  observed  in  Emilia  on  several  occasions  a  disease  simi- 
lar to  that  found  in  the  nursery  at  Aquila,  but,  instead  of  attacking  young 
plants,  it  attacks  the  last  annual  buds  of  adult  trees.  These  buds  are  so 
stunted  as  to  look  like  "  witch's  brooms  ".  The  author  believes  this  disease 
to  be  caused  by  functional  disturbances. 


DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

1294  -  Fungi  of  the  Valley  of  San  Martino  or  the  Valiey  of  Germanasca,  Piedmont, 

Italy  (i).    ■ —  Peyronel,    B.    in    the    Nuovo    Giornalc   Botunico  Ifaliano,  New    Series, 
Vol.  XXV,  No.  2,  pp.   146-192.      Rocca  San  Casciano,  191 8. 

This  second  contribution  to  the  study  of  the  mycological  flora  of  the 
Vaudois  Valleys  of  Piedmont  gives  a  list  of  128  species  of  macromycetes 
and  micromycetes  almost  all  of  which  were  collected  in  the  Riclaretto 
district,  mostly  at  altitudes  above  3  280  feet,  during  July,  August  and 
September,  19^4,  and  August  and  September,  1916.  Seventy-two  species 
are  new  to  the  district,  and  one  is  new  to  Italy.  The  description  of  most 
of  the  species  is  followed  by  morphological  and  biological  observations. 

1295  -  Fungi  from  India,  Malaya  and  Africa.  —  Royal  Botanic  Gardens,  Kew.  Bulletin  of 
Miscdlancus  Information,  No.  6,  pp.  207-210  -|-  8  Figs.     London,  1918. 

Nine  species  from  India,  Malaya,  Africa,  and  Australia  are  described 
in  the  present  note,  apparently  as  new  to  science. 

The  following  species  are  worthy  of  special  mention  : — 

i)  Fomes  elegans  Wakefield,  on  living  Shorea  rubusta  {"  Sal  ")  at 

Singhbhum  ;  this  polyporus  is  not  reported  to  have  caused  serious  damage ; 

2)  F.  pseudo-ferreus  Wakefield;  the  cause  of  a  serious  disease  of  the 


•   (i)  See  R,,  February,   191 7,  No.   191.     (Ed.) 
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roots  of  Hevea  brasiliensis  in  Malaya  ;  the  disease  in.  question  was  first  at- 
tributed to  the  action  of  Porta  hypolateritia  ;  unfortunately  the  material 
available  at  present  is  imperfect  and  it  seems  that  perfect  fructifications 
are  rarely  formed  ;  when  well  developed  ones  are  available,  the  description 
given  may  have  to  be  revised,  but  as  the  species  cannot  be  identified  as 
any  known  form,  a  name  has  been  given  to  it  in  the  interval ; 

3)  Puccinia  Coreopsidis  Wakefield,  on  Coreopsis,  in  Uganda  ; 

4)  Cercospora  latimaculatus  Wakefield  on  leaves  of   Bauhinia  at 
Aburi  (Gold  Coast). 

1296  -  On  the  Life  History  of  the  Rose  Blotch  Fungus  (Actinonema  Rosae),  in 

Great  Britain.  —  Alcock,  N.  I<-,in  the  Royal  Botanic  Gardens,  Kew,  Bulletin  of  Mis- 
cellaneous Information,  No.  6,  pp.  193-197  +  -  Figs  +  i  Plate.     I<ond©n,.i9i8. 

Work  on  the  control  of  Actinonema  Rosae  (i).  — which,  according  to 
Wolf  does  not  belong  to  the  genus  Mqrssonia  (2)  — has  till  recently  been 
hampered  by  lack  of  knowl  edge  of  its  life  cycle  and  the  origin  of  the  new  at- 
tack each  season.  This  problem  was  solved  for  the  United  States  by  Wolf 
(1912)  who  found  on  dead  rose  leaves  an  ascigerous  stage,  for  which  he 
formed  the  genus  Diplocarpon  (3)  belonging  to  the  family  Microthyriaceae. 
The  perithecia  ripen  in  April  and  the  ascospores  foimed  in  them  infect 
the  young  foliage  as  it  unfolds.  There  did  not  appear  to  be  an  ascigerous 
stage  in  Great  Britain,  where  repeated  investigations  into  this  subject  had 
always  given  Negative  results.  When  pruning  Juliet  roses  in  the  spring 
of  1918  a  patch  of  discoloured  tissue,  apparently  caused  by  a  fungus,  was 
noticed  on  the  young  wood  of  the  previous  season,  A  microscopical  exami- 
nation showed  these  patches  to  contain  abundant  mycelium  and  compact 
masses  of  fungus-tissues  bearing  spoies  of  Actinonema  Rosae  (4). 

The  season  was  well  advanced  before  the  infection  on  the  young  wood 
of  Juliet  was  first  observed.  The  roses  in  most  of  the  gardens  had  already 
been  pruned  and  it  was  no  longer  possible  to  obtain  much  more  material 
or  to  make  a  complete  list  of  the  varieties  affected.  The  fungus  is  scarce 
in  the  Royal  Botanic  Gardens,  Kew,  and  appears  to  die  .soon  if  introduced 
into  the  neighbourhood.  A  visit  to  the  Gardens  of  the  Royal  Horticultural 
Society  at  Wisley  showed  the  wood  of  the  following  varieties  to  be  at- 
tacked : —  Madame  Ravary,  I^a  Tosca,  Mrs.  David  Jardine,  Gruss  an 
Teplitz,  and  Juliet. 

It  is  not  sufficient  to  collect  and  burn  infected  leaves,  attention  should 
also  be  given  to  the  wood  of  the  preceding  years  and,  if  it  be  infected,  it 
should  be  cut.  Experiments  in  America  have  also  shown  that  dusting 
eight  times  a  year  with  a  powder  composed  of  90  parts  of  finely  ground  sul- 


(i)  See  R.  April     igii.  No.  1294.  (Ed.) 

(2)  See  R.  June,  1913,  p.  %79  ;  R-  Nov.,  1914,  No.  1073.     {Ed.} 

(3)  See  R.  Dec,  1915,  No.  1350.     [Ed.] 

(4)  Prom  1914  onwards  was  observed  in  Prance  in  the  tissues  of  the  stem  mycelium  at- 
tributed to  Marssonia  Rosae  and  it  was  henceforth  considered  that  this  mycelium  might  be 
perennial.     See  R.  Nov.,  1914,  No.  1073.     {Ed.) 
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phur,  and  ii  parts  of  arsenate  of  lead  is  very  effective  in  controlling  blotch. 
Bordeaux  mixture  an'd  lime  sulphur  are  also  satisfactory,  but  disfigure  the 
plants.  In  badly-infected  gardens  it  is  advisable  to  use  a  fungicide  even 
if  the  trees  have  been  carefully  pruned,  because  some  pustules  are  almost 
certain  to  have  passed  unnoticed  and  spores  may  be  carried  from  neighbovir- 
ing  gardens  by  the  wind.  It  is  most  important  to  begin  spraying  early  to 
prevent  the  fungus  from  entering  the  leaves  because,  should  this  occur,  the 
mycelium  continues  to  grow  in  the  tissues  and  the  blotches  follow  inevitably . 
American  experiments  have  shown  that,  to  protect  the  trees  completely,  it 
is  necessary  to  spra^'  at  intervals  of  about  a  month. 

1297  -  Specific  Resistance  of  Different  Varieties  of  Spring  Wheat  to  Fusarium 

CUlmorum  in  Sweden. — Akerman,  A.,in  Sveriges  Utsddesfdrenin^sTidsskrift,Yeav 
XXVIII,.  Pt.    2,   pp.    82-89.     Malmo,  1918. 

In  1917  Spring  wheat  in  South  and  Central  Sweden  suffered  severely 
from  attacks  by  Fusurium  culmoi^um.  According  to  the  author  this  was 
due  to  two  causes : —  i)  the  seed  from  the  1916  harvest  was  already  badly 
infested  by  the  Fusarium  which  developed  in  the  damp,  rainy  weather 
which  prevailed  during  the  harvest ;  2)  the  great  drought  of  the  spring  of 
1917  which  greatly  weakened  the  plants,  thus  making  them  more  subject 
to  disease. 

Not  all  the  varieties  examined  behaved  in  the  same  way.  The  most 
immune  varieties  were  0850  (of  Sol  X  Svalofs  Kolben),  0841  b  (new  strain  of 
Extra  Kolben),  0810  (of  Varparl  X  Brunt  Schlanstedter) .  These  were 
followed  by  0805,  0821,  0821 Z)  (of  Varparl  X  vSvalofs  Kolben),  0841  (Extra 
Kolben),  Marquis,  and  a  native  spring  wheat  from  Dalarna. 

The  most  susceptible  (judged  by  the  number  of  diseased  seedlings) 
were  : —  0201  (of  Emma),  0804  (of  Emma  X  Varparl),  Varparl,  Svalofs 
Kolben,  and  Halland  native  spring  wheat. 

Numerous  controlled  experiments  confirmed  these  different  degrees  of 
specific  resistance  the  causes  of  which  are  not  yet  known.  There  is  no  re- 
lation between  earliness  and  the  intensit}'  of  the  attack.  The  early  varie- 
ties 0880  (ripe  on  August  31)  and  the  Halland  wheat  (August  31), suffered  as 
much  as  the  late  varieties  0201  (September  4)  and  0804  b  (September  9). 
The  different  behaviour  of  the  varieties  may  depend  on  the  structure  of  the 
flower  or  the  presence  of  substances  toxic  to  Fusarium. 

1298  -  Disease- Resistant  Sugar  Canes,  in  Porto-Rico.  —  See  No.  1239  of  this  Review. 

1299  -  Direct  Bearers  Resistant  to  Diseases  and  Pests,  in  France.  —  See  No.  1250  of 

this  Review. 

1300  -  The  Influence  of  Pruning  on  the  Resistance  of  Grafted  Vines  to  Diseases  and 

Pests.  —  See    No.  1251  of  this  Review. 

1301  -  Copper  Sulphate  and  Copper  Products  in  Italy. —  See  No.  121a  of  this  Revieie. 

1302  -  Disinfection  of  Seed  against  Pleospora graminea.  Injurious  to  Barley.— 

I<IND,  J.  and   KoLPiN  Rawn,  P.,  in   the  l^idsskr if t  for^ Planteavl,   Vol.  XXV,    Pt.  i, 
pp.  56-116  -j-  Bibliography  of  20  Publications.     Copenhagen,  1918. 

From  1908  to  1916  numerous  investigations  have  been  made  in  Den- 
mark to  determine  the  best  method  of  disinfecting  seed  barley  against 
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Pleospora  graminea  ("  Strjbesyge  ")  which  does  serious  damage  to  barley 
crops  in  the  north  of  Europe. 

If  the  necessary  precautions  are  taken  the  best  results  are  obtained 
by  soaking  the  seeds  in  solutions  of  formaldehyde,  copper  sulphate  and 
mercuric  chloride.  If  the  material  is  badly  affected  it  is  left  in  0.2  % 
of  formaldehyde  for  6  hours,  or  0.5  %  of  copper  sulphate  for  4  hours,  or 
0.1  %  of  mercuric  chloride  for  2  hours.  If  the  material  is  only  slightly 
affected  the  time  of  soaking  may  be  reduced  by  half. 

Treatment  with  hot  water  may  be  carried  out  in  three  ways  : — 

a)  soaking  for  five  mimltes  in  water  heated  to  56  or  57oC.,the  seeds 
being  softened  in  cold  water  ; 

b)  soaking  in  hot  water  followed  by  the  drying  of  the  material  at 
high  temperatures  —  80^  C.  or  more  ; 

c)  simple  soaking  in  hot  water  followed  by  drying  in  the  air  at  normal 
temperature. 

The  best  results  have  been  obtained  with  the  last  method  although 
it  is  not  so  satisfactory  as  mei curie  chloride ,  formaldehyde  and  copper 
sulphate.  The  appended  table  gives  the  efficiency  of  the  different  remedies 
by  showing  the  decrease  per  cent  of  affected  plants  and  the  corresponding 
increase  in  the  yield  in  grain  and  straw. 


Treatment 


a 


Percentage 
infected  plants 


-4-» 

tn  >u 

2  2 

•4-1 

o 


Percentage 

of  increase  in  the 

yeld  of 


culms 


Hot  water  at  56-57",  followed  by  drying  of 

the  seed  at  high  temperature 

Idem,  without  drying 

Hot  watei  at  50-5 1 ",  after  softening  of  the  seed 

Soaking  in  copper  sulphate 

Soaking  in  formaldehyde 


4 

15.3 

5.3 

1 0.0 

8 

17 

14.7 

1.2 

13.5 

8 

II 

14.9 

I.O 

13-9 

II 

7 

18.6 

3.2 

15-4 

13 

8 

20.9 

3.4 

17-5 

12 

4 
6 
6 
7 
9 


If  the  treatment  has  no  unfavourable  influence  on  the  germinating 
faculty  or  germinating  energy  there  is  for  each  percentage  decrease  in  the 
number  of  plants  infected  an  increase  in  yield  equal  to  0.6-0.8  %  for  seeds 
and  0.4  %  to  0.5  %  for  stems. 

Early  sowing  in  cold  soil  favours  the  development  of  Pleospora.  If, 
in  this  case,  later  sowing  is  impossible,'  disinfection  of  the  seeds  becomes 
more  important  than  ever. 

1303  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants.  —  See  No.  1277  of  this 

Review. 
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1304  -  Ba^nlsiopsis  Dfoscoreae  n.  sp.,  an  Ascomycete  Parasitic  on  Yam  in 

South  Nigeria.  —  Wakefield,  E.  M.,  in  the  Royal  Botanic  Gardens,  Kew,  Bulletin  of 
Miscellaneous  Information,  No.  6,  pp.  199-201  +4  Figs.  I<ondon,  1918. 
In  January,  1918,  Mr.  C.  O.  Farquharson,  Mycologist  of  the  Agricul- 
tural Department,  Southern  Provinces,  Nigeria,  sent  stems  of  a  yam  {Dios- 
corea)  attacked  by  a  fungus  to  the  Royal  Botanic  Gardens  fox  identification. 
The  plant  attacked  was  D.  praehensilis  Benth.  The  fungus,  which  belongs 
to  the  family  Dothideacea^  and  is  described  as  new  to  science  under  the  name 
of  Bagnisiopsis  Dioscoreae,  is  undoubtedly  parasitic  and  the  disease, 
although  localised,  is  serious. 

The  material  examined  was  collected  at  the  beginning  of  November 
1917,  in  the  Okigwi  district  though  the  fungus  had  already  been  iouifd  on 
D.  praehensilis  in  191 1  at  Oban,  South  Nigeria.  The  parasite  attacks  the 
lateral  shoots  which  arise  in  the  axils  of  noimal  leaves  and* causes  marked 
hypertrophy  The  internodes  are  shortened  and  the  leaves  dwarfed,  and 
the  stem  appears  much  swollen  where  the  elongated  black  stromata  break 
through  its  tissues.  Frequently  numerous  stromata  occur  parallel  to  one 
another  so  that  the  cortex  is  almost  entirely  replaced  by  fungus  tissue. 

1305  -  CoIIetotr/chum  linicolum  n.  sp..  Injurious  to  Flax  Seedlings,  in  Ire- 
land. —  Petuybridge,  G.  H.  and  I^affbrty,  H.  A.,  iu  The  Scientific  Proceedings  of  the 
Royal  Dublin  Society,  Vol.  XV  (New  Series),  No.  30,  pp.  359-384  -|-  2  Plates.  Dublin, 
August,  1 91 8. 

Flax  growers  in  the  north  of  Ireland  frequently  complain  of  a  disease 
of  the  seedlings  which  the}'  call  "  yellowing  ".  The  attention  of  the  authors 
was  first  drawn  to  this  trouble  in  the  early  part  of  tlbe  summer  of  1916, 
when  diseased  plants  from  farms  in  Antrim  were  sent  to  them  for  examijia- 
tion.  Observations  made  by  one  of  the  authors  during  the  following  spring 
in  Antrim  and  neighbouring  counties  showed  the  disease  to  be  common  and 
the  cause  of  considerable  damage  to  the  young  crop  in  some  cases. 

The  principle  symptoms  of  the  disease  are  the  development  of  spots  on 
the  cotyledonary  leaves  and  lesions  on  the  young  stems,  which,  in  many 
cases,  cause  the  death  of  the  seedling  by  a  process  restmbling  "  damping 
ofE  "  {Pythium  de  Baryanum). 

A  species  of  Colletotrichum  was  found  associated  with  the  disease.  This 
fungus  was  isolated  and  grown  in  pure  culture.  Infection  experiments 
made  with  it  showed  it  to  be  the  cause  of  the  disease.  To  some  extent  the 
disease  resembles  "  flax  canker  ",  attributed  in  the  United  States  to  Coll. 
Lini  Bolley  (1910).  It  resemble*  more  closely  a  disease  of  flax  in  Holland, 
ascribed  by  SchoEVERS  (1915)  to  a  species  of  Colletotrichmn  which,  accord- 
ing to  information  supplied  to  the  authors  by  Boeeey,  is  the  same  as  the 
fungus  observed  by  him  in  America. 

Under  the  name  of  Coll.  linicolum,  the  authors  describe  the  fungus, 
proved  by  them  to  be  the  specific  agent  of  the  disease,  as  a  species  new  to 
science.  It  was  found  that  the  mj^celium  of  the  fungus  hibernates  within 
the  cells  of  the  epidermis  of  the  seed-coat  and  that  the  disease  is  transmit- 
ted by  the  seeds.  Transmission  of  the  disease  may  be  largely  prevented. 
by  deep  sowing  so  that,  on  germination,  the  seed-coats  remain  underground 
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This,  however,  is  not  a  practicable  method  of  control.  The  disinfection  of 
infected  seed  with  formalin  and  hydrogen  peroxide  greatly  reduced  the 
number  of  diseased  plants  but  did  not  com.pktdy  eliminate  the  disease. 
Treating  slightly  moistened  infected  seed  with  a  mixture  of  finely  powdtif  d 
copper  sulphate  crystals  and  dry  sodium  carbonate  suppressed  the  disease 
entirely. 

Flax-seed  from  Russia,  Holland,  Canada,  and,  the  United  States  has 
been  found  to  produce  diseased  seedlings,  and  the  disease  is  beheved  to 
be  widespread  all  over  the  world . 

1306  -  Phoma  destruciiva,  a  Deuteromycete  Injurious  to  Tojnatoes,  in  Tu- 
nis. —  GuiLLOCHON,  Iy.,iuthc  Bulletin dc la SociHc d' Horticulture de  Tunisie,  Year  XVI, 
No.   122,  pp.  131-133.     Tunis,   1918. 

In  Tunis  in  a  tomato  crop  in  1917  and  in  different  gardens  in  the  sum- 
mer of  1918  a  bacterial  disease  was  observed  which  threatens  to  beccme 
serious  if  it  is  not  controlled.  The  first  fiuits  are  geneially  scund,  those 
which  form  after  July  being  attacked.  The  disease  first  attacks  the  ripe 
fruit  spreading  subsequently  to  the  grttnfiuit.  The  fiuit  cft'tcttd  isfii&t 
•covered  with  very  distinct  spots  and  finally  dtcc  mpcses.the  fltsh  beccmirg 
blackish  and  deliquescent.  The  disease  is  attributed  to  Phoma  desirudiva  (i). 

The  author  recommends  the  picking  and  immediate  burning  of  all 
spotted  fruit,  whether  green  or  tipe.  At  harvest  time  caie  should  be  takt  n 
not  to  leave  spotted  fruit  on  the  ground  as  insects  may  visit  it  and  propagate 
infection. 

1307  -  Keithia  Chamaecyparissi  n.  sp.,  an  Ascomycete  Parasitic  on  the 
White  Cedar  Chamaecy parts  ihyoides^  in  New  Jersey,  U.  S.  A.  —  ad.\us, 

J.  P.,  in  Torreya,  Vol.  XVIII,  No.  8,  pp.  157-160  +  2  Figs.  I,ancaster,  Pa.,  1918. 

A  description  is  given  of  the  new  species,  Keithia  Chamaecyparissi, 
found  on  Chamaecyparis  thyoides,  at  lyakehurst,  New  Jersey,  in  the  sum- 
mer of  1915  and  again  on  June  14,  1916.  The  infected  leaves  turn  brown 
and  apothtcia  develop  on  the  upper  surface  of  the  leaves  as  circular  or  elon- 
gated pustules.  Infection  is  usually  confine dto  the  lateial  leaves.  On 
most  of  the  dead  terminal  leaves  Lophodermitim  junipcrinum  Fr.,  which 
appears  more  prevalent  and  perhaps  more  injurious  than  K.  Chamaecy- 
parissi,wq.s  found.  It  is  probable  that,  under  more  favourable  conditions, 
both  these  fungi  may  cause  serious  damage. 

t 

INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMALS. 

1308  -  The  Coccididae  Pulvinaria.  plaiensis  n.  sp.,  P.  f/avescens  n.  sp.,  and         general 
i        P.  minuta  n.  sp.,  and  their  Natural  Enemies,  in  Argentina.  —  Caride  Massini, 

p.  and  BretheSjJ.,  in /ln«/c's  dc  la  Sociedad  Rural    Argentina,    Year,  EHI,   Vol.   EH, 
pp.  148-158  -f  10  Figs.  -1-  8  Plates.     Buenos  Aires,  1918. 
The  following  coccididae  of  the  Argentine  are  described : — 
i)  Pulvinaria  platensis  Brethes  n.  sp.,  living  on  Eugenia  sp. ; 


(i)  See  R.  July,   191 5,  No.   759-     (Ed.) 
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2)  P.  flavescens  Brethes  n.  sp.,  living  on  lemon  tree  ; 

3}  P.  mimita  Brethes  n.  sp.,  living  on  Schinns  dependens. 
These  three  coccididae  have  not  done  serious  damage  so  far  because, 
according  to  the  authors,  their  spread  is  prevented  by  the  following  natural 
enemies,  which  are  also  described : — 

i)  Tetrastichus  caridei  Brethes  n.  sp. ; 

2)  Aphicus  flavididus  Brethes  var.  caridei  Brethes  n.  var.  ; 

3)  A.  flavididus  var.  nigra  Brethes  n.  var.  ; 

4)  Onophilus  caridei  Brethes  n.  gen.  and  n.  sp. ; 

5)  Pseudaphelimts  caridei  Brethes  n.  gen.  and  n.  sp. ; 

The  most  efficient  natural  enemy  of  the  three  coccididae  appears  to 
be  0.  Caridei. 

1309  -  The  Origin  of  the  Pink  Bollworm  {Pectinophora  g-ossyp/e/Ja),  Injurious 

to  Cotton  (i).  —  >Urlatt,  C.   I,.,  ill    Science,   New   Series,    Vol.    X1,VI1I,   No.    1239, 
PP-  309-312.     I^ancaster,  I,a.,  September  7,  1918. 

The  determination  of  the  original  habitat  of  the  pink  bollworm   [Pecti- 
nophora gossypiella  Saunders)  is  of  great  interest  in  relation  to  the  present 
distribution  of  this  insect  and  may  be  of  importance  later  as  indicating  • 
where  parasitic  or  other  natural  checks  may  be  found. 

A  scrutiny  of  the  records  gives  strong  support  to  the  theory  that  this 
insect  originated  in  Southern  Asia,  probably  India.  This  is  in  opposi- 
tion to  the  theory  of  J.  H.  Dure  ant  (1912)  who  asserts  that  the  micro - 
lepidopteron  may  be  of  American  or  Egyptian  origin,  as  well  as  to  that  of 
A.  BusCK  (1917)  (2),  who  considers  that  the  original  habitat  of  the  insect 
is  Africa. 

1310  -The  Fennec  Fox  (Can  is  zerda),  Useful  for  Destroying  In  jurious  Insects. — 

See  No.   1266  of  this  Rcineiv. 

Means  1311  -  Control  of  Locusts  in  Capitanata  in  1917.  —  Paoli,  G.,  in  the  BolleUino  dei  Mi- 

OF  nisteri  per  V Agricoltura  e  per  I'Industria,  il  Cotnmercio  e  il  Lavoro,  Year  XVI  (1917), 

CONTROL  -Vol.  II,  Ser.  B.,  Pt.  5-6,  pp.  1-5  of  Reprint  +  i  map.    Rome,  1918. 

This  paper  is  a  report  of  the  measures  taken  against  locusts  in  the 
province  of  Foggia  in  1917,  under  the  direction  of  the  author,  Control 
Commissioner  in  the  Capitanata.  As  the  information  supphedby  the  inha- 
bitants was  both  iubufficient  and  unreliable,  thus  making  it  impossible  to 
establish  the  localities  in  which  the  locusts  had  laid  their  eggs  th§  year 
before  (1916),  the  plan  of  collecting  the  egg-nests  had  to  be  given  up  and 
preparations  made  to  destroy  the  locusts  as  soon  as  they  hatched.  The 
locusts  occurred  in  the  communes  of  Foggia  {Deciosta^irus  maroccanus), 
of  Ascoli  Satriano  [D.  maroccanus)  and  Castelnuovo  della  Daunia  (parti- 
cularly Calliptamus,  (Edipoda  and  Stenohotlirus  ;  no  D.  maroccanus).     The 

.  '  insects  were  most  numerous  in  the  first  of  these  communes,  propagating 

even  in  the  neighbowring  communes  of  lyucera  andTroia.    Hatching  was 


(i)S3ei?.,Sipt.,i907,No.879;i?.,Aiig.,i9o8,No.865.  — (2)  See  iJ.Sept.,  191 7, No.  879   |  ^ 
(Ed.) 
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first  reported  on  May  5  and  11  from  the  communes  of  Foggia  and  Ascoli 
Satriano. 

In  the  commune  of  Foggia  action  was  taken  immediately,  sprayings 
with  5  %  cresosol  emulsion  in  water  being  increased  to  6,  7  and  7.50  %  as 
the  insects  grew  older.  At  the  same  time  women  caught  the  locusts  in 
cloths.  When  the  cresosol  supply  ran  out  sprayings  were  made  with 
I,  2  or  3  %  sodium  arsenite  according  to  circumstances.  On  account  of 
the  enormous  number  of  locusts  everywhere  it  was  not  possible  to  spray 
in  all  the  places  necessary  because  water  could  not  always  be  found  at  a 
convenient  distance,  and  the  amount  for  each  band  of  workers  had  to  be 
carefully  calculated  ;  it  was  also  sometimes  impossible  to  form  further 
bands  of  workers.  As  an  experiment  it  was,  therefore,  proposed  to  spread 
bran  moistened  with  3%  dry  weight  sodium  arsenite  on  the  infected  soil. 
The  result  was  absolutely  astonishing. 

On  the  whole  little  damage  was  done  in  the  commune  of  Foggia  by 
locusts  in  the  pupal  stage.  Only  a  few  ears  of  wheat,  low  and  badly  deve- 
loped, were  eaten  and  cut.  In  some  places  large  numbers  of  the  insects 
attached  themselves  to  culms,  thus  bending  them  and  causing  part  of  the 
crop  to  lodge,  but  without  doing  harm.  Oats  suffered  most,  the  locusts 
gnawing  the  peduncles  at  the  base  of  the  spikes  and  causing  the  caryopses 
to  fall.  In  a  vineyard,  the  vines  of  one  plot  were  completely  stripped  of 
their  leaves. 

In  spite  of  the  numbers  killed  by  these  precautions  the  locusts  continued 
to  increase  and  reached  the  adult  stage.  Spraying  with  arsenite  of  soda 
and  the  use  of  poisoned  bran  were  continued  for  some  time.  On  June  23, 
when  the  insects  took  their  flight,  the  work  was  stopped.  Immense  winged 
clouds  fell  with  great  voracity  on  the  vines  and  other  plants  —  the  cereals 
were  already  harvested  and  shocked —and  some  vineyards  suffered  severely 
though  the  area  damaged  was  limited.  The  damage  is  caused  by  the 
locusts'  eating  the  petiole,  and  causing  the  leaves  to  fall.  In  this  way  vines, 
olive,  almond,  fig  and  wild  pear  trees,  etc.,  were  stripped  of  their  leaves. 

In  the  commune  of  Foggia  laying  began  about  48  days  after  the  first 
eggs  hatched.  An  observation  service  was  then  begun  to  note  exactly 
where  the  eggs  were  laid.  In  spite  of  the  irtillions  of  locusts  destroyed  by 
the  various  methods  of  control  an  enormous  number  laid  their  eggs  every- 
where. According  to  data  collected  in  the  commune  of  Foggia  the  total 
area  over  which  eggs  were  laid  was  2224  acres  ;  in  one  locality  (Posta  Corona) 
nearly  2  400  nests  were  found  in  i  sq.  3''ard. 

In  the  Ascoli  Satriano  district,  where  there  were  not  very  many  locusts, 
control  measures  were  carried  out  from  May  13  to  June  9  with  cresosol 
and  sodium  arsenite  sprayings  and  cloths.  The  locusts  may  be  said  to 
have  been  completely  destroyed  there. 

In  the  commune  of  Castelnuovo  della  Daunia  spraying  with  sodium 
arsem'te  was  carried  out  from  June  27  to  July  5  on  a  small  scale  only  because 
of  the  few  locusts. 

The  results  of  the  author's  1917  experiments  show  that  cloths  are  of 
tiS2  when  the  locusts  are  young  and  few  in  number  or  to  prevent  their  en- 
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tering  a  kitchen  garden  or  other  small  crop,  but  are  absolutely  inefficient 
against  large  attacks.  Cresosol  is  much  more  satisfactory^  if  used  by  cap- 
able workmen,  otherwise  thelocusts  escape  before  the  mixture  reaches  them. 
Cresosol,  like  all  other  insecticides  with  a  basis  of  tar  oil,  petroleum,  etc., 
spoils  the  rubber  tubiiig  and  internal  rubber  pieces  of  the  pumps.  During 
the  experiments  no  waxed  tubes  were  available  and  even  the  leather  of 
pumps  with  leather  pistons  was  acted  on  by  the  tar.  Sodium  arsenite  is 
more  easy  to  use  when  attempts  are  not  made  to  reach  the  insects  directly 
but  to  soak  with  poison  the  grass  on  which  the}"  feed.  The  pumps  are  not 
destroyed  more  than  normally  and  the  work  is  easier  and  does  not  require 
special  skill.  ConT;inual  use  of  arsenite,  however,  causes  burns  and  inflam- 
mations not  easy  to  avoid.  Both  ;jkvith  cresosol  emulsion  and  sodium  ar- 
senite solution  abundaut  water  and  labour  are  required,  which  are  not 
always  available  locally. 

The  use  Oi  bran  or  a  similar  poisoned  substance  removes  many  diffi- 
culties and  gives  excellent  results.  This  is  the  method  which  should  be 
most  generally  adopted  after  as  many  egg -nests  as  possible  have  been  de- 
stroyed either  by  collecting  them  or  by  superficial  turning  of  the  soil  so 
as  to  destroy  as  many  eggs  as  possible  before  they  hatch. 

The  reasons  in  favour  of  poisoned  bran  are  : — 

i)  it  may  be  prepared  in  one  centre,  in  the  present  case,  Foggia  ; 
it  would  be  useful  to  investigate  the  possibility  of  preparing  it  mechanic- 
ally instead  of  by  hand,  as  was  done  in  1917,  by  using  a  kneading  machine, 
olive  mill,  or  similar  apparatus,  taking  of  course,  all  due  precautions  ; 
this  would  save  part  of  the  labour  ; 

2)  no  special  skill  is  required  to  apply  it,  it  is  done  by  hand,  but  could 
be  done  by  machine,  with  a  sieve  or  a  manure  spreader  ;  further  labour 
would  thus  be  saved ;  the  farmers  themselves  could  take  thepoisoned  bran 
direct  from  the  store  and  spread  it  over  their  land  or  round  threatened 
crops,  thus  decreasing  the  expenses  ; 

3)  mechanical  preparation  would  eliminate  the  troubles  produced 
on  the  workmen's  bodies  by  the  prolonged  use  of  sodium  arsenite. 

1312  -  Influence  of  the  Date  of  Earing  on  Damage  Done  to  Spring  Wheat  by  the  Dip 
teron  Contarinia  iriiici,  in  Sweden. —Akerman,  A.,  in  Sveri^es  utsadcfore- 

nings  Tidskrift,  Year  XXVIII,  Pt.  .:,  pp.  90-03.     Malmo,  1918. 

During  the  summer  of  igiylarvieof  Contarinia  tritici  ("  Vc-temyggan  ") 
caused  considerable  damage  to  spring  wheat  in  Sweden  b}^  the  desttucticn 
of  a  large  number  of  the  flowers.  An  examination  of  abundant  material 
showed  different  varieties  of  wheats  to  behave  differently. 

Varieties  suffering  most:  —  0821  (of  Varpal  x  Svalofs  Kolben), 
Svalofs  Kolben,  Marquis,  0880  (of  Svalofs  Kolben  X  Dala),  Dala,  and 
Halland  wheat.  In  all  these  varieties  the  date  of  the  beginning  cf  earing 
coincides  with  the  moment  when  most  of  the  female  insects  are  about  to  lay. 

Varieties  suffering  IvEast : — 0804  and  0805  (of  0201  X  V&rparl),  0810 
(of  Brunt  Schlanstedter  X  Varparl),  and  0850  (of  Sol  X  Svalofs  Kolben). 
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All  these  varieties  ear  later  than  the  preceding  ones,  when  there  are  far 
fewer  female  insects. 

To  estimate  the  extent  of  the  damage  several  ears  of  different  varieties 
chosen  haphazard  here  and  there  were  examined.  Of  a  total  of  61  145 
flowers  3360  (5  %)  were  destroyed.  Considering  the  average  yield  to  be 
15.93  cwt.  per  acre,  the  loss  due  to  C.  tritici  is  appioximately  9q;lb.  per  acre. 

1313  -  Cicadula  sexnotata,  a  Hemipteron  Injurious  to  Wheat,  Oats  and  Barley, 

in  Sweden.  —  Ellinger,  T. ,  in  Vort  Landbrug,  Year  XXXVII,  No.  40,  pp.   453-454. 
Copenhagen,   1908. 

During  the  summer  of  1918  Cicadula  sexnotata  {"  Dvaergcikade  ") 
caused  serious  damage  to  wheat  in  the  province  of  Ostergotland  and  spread 
in  Southern  Sweden  as  far  as  Scania  where,  however,  its  attacks  were  not 
serious. 

The  females  lay  their  eggs  on  the  seedling  plants  and  so  alter  their 
growth  that  they  sometimes  completely  prevent  seed-formation.  The 
parasite  can  pass  from  winter  wheat  to  spring-sown  oats  and  barley,  caus- 
ing similar  injury.  -The  damage  caused  is  related  to  the  variety  of  wheat 
or  other  cereal,  to  the  dates  of  sowing  and  emergence  of  the  young  plants. 

Th2  local  wheat  and  the  selected  variety  "  Pudel  "  are  highly  resistant. 
The  variety  "  Thule  ",  obtained  by  Nii,sson-Ehi.E  by  crossing  the  local 
wheat  and  Pudel,  is  also  distinguished  by  its  resistance. 

Early  sowing  at  the  beginning  of  September  causes  the  phase  when  the 
young  plants  emerge  to  coincide  with  the  moment  when  the  female  insects 
are  most  numerous.  This  coincidence  is  avoided  when  sowing,  owing  to 
rain  or  other  reasons,  is  ret&,rded  and  the  intensity  of  the  attack  is  then 
much  diminished. 

1314  -  Mite   Disease  of  Potato,   in   Hawaii.  —  Carpenter,  C.  W.,  in  Phytopathology, 
Vol.  VIII,  No.  6,  pp.  286-287  +  I  Plate.     Baltimore,  Md.,  June,  1918. 

A  new  potato  disease  was  observed  for  the  first  time  in  May,  1917,  near 
Honolulu  and  Castner,  Island  of  Oahu.  It  was  subsequently  found  to  be 
present  and  destructive  in  all  the  potato-growing  districts  of  the  Islands  and 
is  now  considered  of  great  importance.  Wh:-n  there  is  a  minimum  rainfall, 
whether  the  plants  be  irrigated  or  not,  they  frequently  dry  up  and  die  from 
the  growing  tip  downwards.  The  small  young  leaves,  both  terminal  and 
axillary,  become  bronzedonthe  lower  surface,  twist  and  curl  upon  the  longer 
axis.  Both  the  leaves  and  shoots  become  abnormally  hirsute,  dry  up, 
and  die. ,  Often  the  plants  grow  well  until  about  the  time  of  flowering  be- 
fore beiifg  attacked.  The  yield  of  the  diseased  plants  is  naturally  ne- 
gligeable. 

Young  parts  of  diseased  plants  examined  with  a  hand  lens  were  found 
to  be  covered  with  myriads  of  tiny  mites,  as  yet  undetermined,  but  probably 
belonging  to  the  family  Tetr  any  chid  ae.  It  is  to  this  insect  that  the  disease 
must  be  attributed. 

Tomato  plants  growing  under  the  same  climatic  conditions  were  also 
attacked  by  a  mite  which  appears  similar  to  that  attacking  potatoes.     It 
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has  not  yet  been  determined  whether  this  disease  is  as  serions  in  the  tomato 
as  in  the  potato. 

When  potato  crops  are  attacked  by  the  mite  only,  experiments  have 
shown  good  results  to  be  obtained  by  spraying  with  lime  sulphur,  or  dusting 
with  dry  sulphur.  It  is  advisable  to  plant  lowland  crops  in  autumn  or  win- 
ter so  that  they  may  ripen  before  the  dry  season  begins. 

13 15  -  Gelechia  ocellata^  a  Microlepidopteron  Injurious  to  the  Beet,  New  for 

Italy.  —  Del  GtJERCio,  G. ,  in  V Agricoltwa  Coloniale,  Year  XII,  1st.  Half-Year,  No.  4, 
pp.  216-230  +  5  Figs.    Florence,  1908. 

Description  of  the  life  history  of  Gelechia  ocellata  Boisd.,  followed  by 
preliminary  notes  on  its  biology. 

This  microlepidopteron  was  recorded  for  the  first  time  in  Italy  by  the 
author  during  the  summer  of  1917  in  the  lower  Valdarno,  near  Florence, 
and  was  noted  to  be  a  pest  of  the  beet.  In  July,  the  freshly-hatched 
larvae  begin  to  feed  on  the  most  tender  leaves  of  the  beet.  It  soon  reaches 
the  root  by  tunneling  and  finally  leaves  the  plant  and  completes  its  life 
cycle. 

Owing  to  the  attack  of  the  insect,  the  beet  foliage  withers  while  the 
development  of  the  root  is  more  or  less  stopped. 

The  larvae  of  the  pest  sometimes  contain  those  of  an  endophagous 
dipteron,  probably  belonging  to  the  genus  Masicera.  Various  means  of 
control  have  been  tried  and  arsenical  solutions  seem  to  promise  good  re- 
sults in  the  control  of  the  larvae  of  Gelechia.  At  the  same  time  they  help 
to  control  a  fungus  [Cercospora  heticola)  and  some  coleoptera  {Cassida) 
which,  in  Tuscany  and  other  regions,  seriously  damage  the  beet. 
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1316  -  The  Preparation  of  Active  Virus  Against  Field  Mice  and  Method  of  Applying 

it  in  Fields  Infested  by  these  Rodents.  —  Mori,  N.,  in  the  Annali  delta  Stazione  spcH- 
mcntale  per  le  mcilattie  del  bestiame,  Vol.  IV  (1917),  [abstract],  pp.   1-22.     Naples,  191 8. 

Of  the  various  methods  of  controlling  field  mice  that  which,  since  LoF- 
FLER's  experiments  in  Greece  (1893)  and  Danysz's  in  France  (1903);  has 
proved  most  efficient  is  the  application  of  pathogenic  bacteria  in  the  fields 
with  the  aim  of  causing  epizootics  among  the  rodents. 

IvOFFLER  used  Bacillus  typhi  murium,  isolated  from  an  infectious  di- 
sease which  broke  out  among  the  white  rats  of  his  laboratory.  DAi?Yszused 
a  bacterium  isolated  during  a  natural  epizooty  among  field  mice  and  known 
to  be  also  pathogenic  to  rats.  Other  workers  subsequently  studied  bacteria 
related  to  those  isolated  by  L.6ffler  arid  Danysz.  They  may  all  be  consi- 
dered as  belonging  to  the  B.  enteriditis  Gartner  group,  according  to  the  classi- 
fication of  IvEHMANNand  Neumann.  The  most  important  of  them  ^  used 
in  infested  fields  as  well  as  to  destroy  rats  as  a  preventative  measure  against 
bubonic  plague  —  are  : — 
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B.  typhi  spermphilorum,  isolated  by  MerEshkowsky  during  an  epi- 
zooty  among  Spermophilus  musicus  ; 

Leaser's  bai-illus,  from  Mns  agrarius  Pallas ; 

IssATsCHENKo's  bacillus, isolated  during  anepizooty  among  white  rats  ; 

Trautmann's  bacillus,  causing  a  fatal  infectious  disease  among  grey  rats; 

Neumann's  bacillus,  known  to  be  very  pathogenic  to  rats  ;  isolated  from 
the  urine  of  a  child  suffering  from  cystitis  ; 

B.  septicaemiae  murium  Grimm,  pathogenic  to  rats. 

Other  workers  have  isolated  other  bacteria  of  this  group  which  have 
been  put  on  the  market  under  more  or  less  appropriate  names.  In  1916 
vSpi^endore  isolated  from  field  mice  in  Apulia  a  bacterium  which  he  stated 
to  be  the  cause  of  a  fatal  epizooty  (i). 

The  same  year  the  author  also  observed  a  natural  infection  of  field  mice 
caused  by  Bacterium  mu'risepiicum  (Fliigge)  Mig.  (2). 

iVt  Foggia  the  author  made  laboratory  experiments  on  field  mice  {Pi- 
tymys  savii  and  Apodemus  sylvaticus  dichrurus)  with  a  view  to  using  them 
ventually  in  inf  ested  fields,  with  two  bacteria  of  the  B.  enteritidis  group 
—  B.  caticida  Mori,  the  agent  of  an  epizooty  of  cats  stt:died  in  1903,  and  B. 
enteritidis  huhalorum  Mori,  isolated  in  1903  from  buffaloes.  The  results 
obtijined  were  not  very  different  from  those  obtained  with  ether  bacteria 
of  the  same  group. 

The  author  further  studied  the  results  obtained  with  haemorrhagic 
septicaemia  bacteria  and  obtained  very  good  laboratory  results  with  B. 
bubalisepticus,  B.  hovisepticus ,  B.  suisepticus  and  B.  avisepticus.  Good 
field  results  were  also  obtained  with  B.  suisepticus. 

There  is  much  difference  in  opinion  as  to  the  efficacity  of  virus  in  con- 
trolling field  mice  and  preventing  the  spreading  of  plague  by  rats.  Failure 
must  not  always  be  ascribed  solely  totheliind  of  virus  used,  to  the  more  or 
less  rational  method  of  preparing  it,  the  preservation  of  its  virulence  or  the 
method  of  applying  it  in  the  fields.  In  preparing  active  virus  against  rodents 
choice  must  be  made  of  the  bacterium  best  suited  t«)  the  purpose  unless  a 
microorganism  causing  a  natural  epizooty  among  the  rodents  to  be  controlled 
and  possessing  the  necessary  virulence  has  recently  been  isolated.  The 
bacterium  isolated  must  be  made  virulent  to  the  species  against  which  it 
is  to  be  used  by  keeping  the  experimental  animals  under  conditions  as 
natural  as  possible,  as  captivity,  by  weakening  them,  may  influence  the 
results.  When  a  good  virus  fias  been  obtained  it  should  be  kept  so  that 
its  virulence  will  rreither  disappear  nor  decrease.  It  must  be  applied  to  the 
fields  rationally.  To  do  this  it  is  necessary  to  know,  not  only  the  biology 
of  the  infesting  bacterium,  but  also  that  of  the  field  mice  which  has  hitherto 
been  too  neglected.  The  virus  must  be  applied  to  the  fields  at  a  suitable 
period  and  hour  in  order  to  give  the  best  results. 

The  author  then  studies  the  choice  of  bacterium,  the  keeping  of  mice 


(i)  See  R.  Sept.,  1916,  No.  1056;  R.,  April,  1917,  No.  396.     (Ed. 
(2)  See  R.,  Oct.,  1918,  No.  1187.     (Ed.) 
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in  the  laboratory  for  the  preparation  of  the-virus,  the  preparation  of  the  vi- 
rus, the  preservation  of  the  virulence  of  the  bacterium  in  the  laboratory, 
the  choice  of  media  in  which  to  distribute  virus  to  those  requiring  it,  and 
the  method  of  applyingthe  virus  in  mice-infested  fields. 

1 317  -  Susceptibility  of  Field  Mice  in  Apulia  to  Certain  Microorganisms  Used  to 

Control  these  Rodents  in  the  Fields. — Mori.,  N.,  in  the  Anuali  dclla  Stazione  sperimen- 
tale  per  lemalaitie  infettive  del  bestime,  Vol.  IV  (1917),  PP-  3-51  of  reprint.    Naples,  1918. 

The  experiments  made  by  the  author  in  Apulia  in  1910  showed  that 
field  mice  {Pilymys  savii  and  Apodenms  syvlaticus  dicJirurus)  are  susceptible 
to  all  the  bacteria  tested,  i.  e.,  those  of  the  Bacillus  cntcritidis  group,  ac- 
cording to  the  classification  of  IvEhmann  and  Neumann,  B.  typhi  murium 
(Loffler,  Benn  stock),  B.  typhi  munum  (Danysz  stock),  B.  typhi spermophilo- 
rum  (Mereshkowsky  stock),  B.  caticida  (Mori),  B.  enteritidis  bubulorum 
(Mori)  and,  of  the  hemorrhagic  septicemia  group,  B.  pubalisepticus  (Oreste 
and  Armanni),  B.  bovisepticus  (Galtier,  Lignieres),  B.  suisepticus  (Loffler), 
B.  avisepticus  (Perroncito,  Pasteur):  These  bacteria  cause  the  death  of 
the  rodents  if  administered,  endothoracicall}^  endoperitoneally  or  sub- 
cutaneously. 

Even  if  these  bacteria  are  previously  activate  d  by  sub-cut  a  neous,eqdo - 
thoracic  or  endoperitoneal  passage  they  do  not  cause  the  death  of  the  ro- 
dents if  the  cultures  are  administered  by  the  digestive  tract.  If,  however, 
the  gastric  juice  be  first  neutralised,  the  same  cultures  may  prove  fatal  to 
100  %  of  the  animals  to  which  they  are  administered  either  directly  or  in 
their  food.  After  a  first  passage  through  the  digestive  tract,  the  gastric 
juice  having  been  previously  neutralised,  the  bacteria  re-isolated  fiom  the 
heart  and  grown  inbroth  are  fatal  to  100  %  of  the  rodents  whether  adminis- 
tered by  the  same  method  or  Without  any  previous  treatment.  Succes- 
sive passsages  through  the  digestive  tract  may  so  weaken  the  bacteria 
as  to  render  them  inactive.  ' 

Experiments  with.  5.  typhi  muricum  showed  that  six  passages  through 
the  peritoneum  of  Pitymys  savii  sufficed  to  make  the  bacteria  inoculated 
through  the  peritoneum  lose  their  virulence,  whereas  sevenpassagesthrough 
Apodemus  sylvaticus  greatly  activated  it.  Alternate  peritoneal  inoculations 
of  the  two  animals  gave,  after  four  passages,  a  virus  very  active  to  both, 
killing  100  %  of  caged  rodents  when  administered  through  the  digestive 
tract.  The  ingestion  of  infected  carrion  caifsed  death  more  rapidly  than 
ingestion  of  virulent  cultures.  Field  mice  may  infect  other  rodents  if  kept 
together  with  them. 

All  the  bacteria  examined,  no  matter  by  which  method  they  are  intro- 
duced into  the  mice,  may  be  re-isolated  pure  from  the  heart  if  the  post 
mortem  is  made  soon  after  death.  A  period  of  4  to  10  days  elapses  between 
the  administration  by  ingestion  of  bacteria  of  the  B.  enteritidis  group  accu- 
stomed to  infect  by  this  method,  and  death.  The  virus  from  the  Danysz 
stock  has  the  most  rapid  effect  (4  to  5  days).  In  the  case  of  bacteria  of  the 
hemorrhagic  septicemia  group  tested  the  period  Detween  infection  and 
death  varied  from  about  15  to  36  hours. 
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1318  -  The  Biological  Control  of  Field  Mice  (i).—  Splendore,  a.,  iu  Boiuuino  del 

Ministero  per  V Agricultura,  Series  B,  pp.  i-io  of  reprint.     Rome,  1918. 

By  order  of  the  Ministry  of  Agriculture  the  author  has  made  since 
1916  a  study  of  diseases  of  field  mice  and,  incidentally,  of  related  forms,  with 
the  aim  of  using  natural  diseases  of  these  rodents  in  controlling  them.  He 
found  that  these  animals  are  naturally  subject  to  various  diseases.  Amongst 
these  must  be  mentioned  first  of  all  those  caused  by  certain  bacteria  new 
to  science  : —  * 

i)  Bacterium  piiymysi,  found  in  Pitymys  savii  from  the  Contessa 
district,  near  Cerignola,  province  of  Foggia. 

2)  Bad.  pitymysill, in  individuals  of  the  same  rodent  from  different 
localities  in  Apulia  ; 

*  3)  Bad.  pitymysi  III,  in  P.  savii  from  Torremaggiore,  Foggia. 

4)  Bad.  pitymysi  IV,  in  individuals  of  the  same  rodent  from  the 
same  locality. 

5)  Bad.  muris,  in  two  specimens  of  AIiis  sylvaticus  from  the  Ceri- 
gnola district. 

6)  Bad.  microti,  isolated  from  Microtus  arvalis  sent  from  different 
districts  of  the  Carso. 

7)  A  bacterium  which  appears  to  belong  to  the  family  Bacillus 
typhi  murium  L,6ffler,  found  in  white  rats  bought  at  Rome. 

Amongst  the  diseases  of  non-bacterial  origin  found  in  P.  savii  from 
the  Capitanata  are  :  — 

i)  An  ERUPTION  behind  the  ears  causing  the  skin  to  peel  easily,  be- 
lieved by  the  author  to  be  the  disease  commonly  known  as  "russa";  no 
specific  bacterial  agent  was  found. 

2)  Ectoparasites  : —  fleas  probably  belonging  to  the  genera  Ce- 
ratophylhis,  Typhlopsylla,  and  Hystrichopsylla ;  lice,  which  may  be 
placed  in  the  genus  Haemotopinus,  are  continually  found  in  large  numbers 
on  field  mice ;  a  mite  of  the  family  Gamasidae,  rare  on  adult  field  mice. 

3)  Worms,  including  certain  cestodesofthe  genus  Hymenokpis,  fre- 
quently found  in  the  small  intestines  of  the  rodents.  Other  cestodes  have 
been  found  in  the  larval  state  in  the  sub-cutaneous  tissue,  the  pleural  cavity, 
the  peritoneal  cavity  and  the  parenchyma  of  the  liver,  in  P.  savii. 
With  the  exception  of  asingle  specimen  of  acanthocephalus  [Gigantorhinchus 
moniliformis  ?)  in  the  small  intestine  of  one  P.  savii,  only  a  very  small 
ne'mathelminth  {Oxyuris?)  was  found  in  the  caecum  of  field  mice,  and  this 
only  in  a  very  few  cases. 

4)  Protozoa  ;  a  Hexamitus  near  the  duodenum ;  a  Megastoma  through- 
out the  small  intestine  ;  a  Trichomonas  in  the  large  intestine  ;  a  haemo- 
gregarine  is  sometimes  found,  the  .schizogony  of  which  occurs  mostly  in  the 
lungs,  which  the  author  believes  represents  a  species  new  to  science,  called 
by  hiva  Hep atozoon  pitymysi)  in  three  cases  was  found  a  sarcosporidium. 


(i)  See  iJ. Sept.,  191 6,  No.  1050  ;  i?.  April,  191 7,  No.  396  ;  R.  Oct.,  191 8,  n5.  1187.  (Ed. 
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believed  by  the  author  to  be  a  species  new  to  science  called  temporarily 
Sarcocystis  pitymysi. 

5)  Fungi.  In  a  group  of  P.  savii  from  the  province  of  Salerno  the 
author  observed  a  disease,  usually  in  the  respiratory  organs,  which  was  un- 
doubtedy  caused  by  parasitic  fungi.  The  cultural  experiments  made  so 
far  have  shown  the  presence  of  an  Aspergillus  frequently  accompanied 
by  a  Penicillium. 

Of  all  the  the  diseases  mentioned  those  caused  by  bacteria  are  the  most 
likely  to  produce  spontaneous  epidemics  in  field  mice.  These  spontaneous 
diseases  are  not  rare,  and  if  it  be  considered  that  they  are  fatal  and  seme- 
mes epizootic  • —  they  are  contagious  and  may  be  transmitted  by  jfleas  — 
the  disappearance  of  field  mice  so  of  ten  observed  when  they  occur  in  large 
numbers,  may  be  attributed  to  them  as  the  conditions  for  spreading -conta- 
gious diseases  are  then  most  favourable. 

The  best  method  of  spreading  these  diseases  is  to  send  out  field 
mice  infected  with  the  virus  by  sub-cutaneous  inocidation.  This  systtm  is 
similar  to  that  occuring  in  nature  and  is  usually  certain  to  succeed.  Virus 
from  naturally  infected  mice  is  preferable  to  that  obtained  artificially  by 
laboratory  cultures  because,  as  a  rule,  the  material  from  natural  infec- 
tion is  more  virulent  than  that  obtained  experimentally. 

It  is  not  rare  to  find  in  fields,  mice  which  have  died  naturally.     Apart 
,  from  a  microscopic  examination,  it  is  easy  to   determine  whether  death 

is  due  to  one  of  the  above-mentioned  bacterial  infections  for,  should  this 
be  so,  the  spleen  is  large  and  brown.  To  obtain  infected  material  for  use 
it  is  sufficient  to  collect,  with  the  necessary  care,  the  spleen  or  liver  of  dead 
mice  and  use  them  while  they  are  still  in  a  good  state  of  preservation.  To 
prepare  the  inoculations  the  material  is  separated  with  sterilised  pincers 
in  salt  water  (0.80%)  which  has  been  previously  boiled  and  cooled.  Two 
drops  of  the  emulsion  thus  obtained  are  inoculated  into  each  mouse,  which 
is  then  let  loose  in  the  field  to  carry  the  infection.  This  method  is  perfectly 
harmless  to  man  and  all  useful  animals  and  may  be  carried  out  by  any  care- 
ful person,  even  the  farmers  themselves,  though  it  is  best  that  it  should  be 
controlled  and  directed  by  a  bacteriologist.  In  the  absence  of  naturally 
infected  material  animals  infected  in  the  laboratory  might  be  used. 

The  disease  could  be  spread  by  introducing  infected  mice  into  a  freshly- 
dug  hole  in  the  field.     It  is  not  necessary  to  do  this  in  all  the  newly-dug 
holesof  the  district  as  infection  within  a  limited  area  is  sufi&cient.     As.the 
infection  increases  these  areas  become  centres  from  which  the  disease  spreads 
^  over  the  whole  district  infected.     A  few  days  after  the  infected  mice  have 

been  let  loose  careful  observetions  are  made  to  see  if  there  are  still  many' 
rodents.  If  so  a  second  lot  qf  mice  are  affected  with  fresh  virus  to  makcj 
success  more  probable. 

Infected  field  mice  give  better  results  than  infected  material.     Inocn 
lated  mice  set  free  in  newly-dug  holes  will  certainly  come  in  contact  wit 
other  mice  and  infect  them,  whereas  it  is  never  certain  that  material  placed  o 
the  ground  will  be  found  and  eaten  by  the  mice,.especially  if  plants  andothe 
food  are  plentiful  at  the  time.     This  system  is  also  economical,  requirin 
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neither  a  large  outfit  nor  a  large  staff.     If  the  virus  is  obtained  it  is  only  ne- 
cessary to  catch  the  mice,  and  this  may  easily  be  done  by  means  of  traps. 

It  may  be  assumed  that  during  winter  conditions  are  not  very  favour- 
able to  propagation.  Fleas  are  rare  on  the  mice  which  themselves  are 
scattered,  living  in  families,  more  or  less  far  from  each  other,  and  rarely 
leaving  their  holes,  living  on  stocks  collected  in  summer.  In  this  case  it  is 
best  to  introduce  the  disease  directly  into  each  family,  either  by  introdu- 
cing an  inoculated  field  mouse  or  by  placing  a  few  grains  of  oats  soaked  in 
bacterial  cultures  into  each  hole. 
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GENERAIv  INFORMATION. 
1319  -An  Agricultural  Journey  through  the  Belgian  Congo.  — i^eplae,  h.,  MinisUre  des 

Colonies  de  Belgique,  Direction  deV Agriculture,  44  pp.  +  32  Photographs.  IyOn,don,  1918. 
Since  being  taken  again  by  Belgium  in  1908,  the  Belgian  Congo  has  de- 
veloped to  an  astonishing  extent.  Not  even  the  war  could  stop  its  eco- 
nomic progress.  Twenty  years  ago  the  Colony  was  considered  an  unhealthy 
country  with  limited  resources  which  Belgum  could  only  administer  and 
civilise  at  great  expense,  without  any  hope  of  a  good  economic  future.  Since 
Belgians  have  learnt  to  appreciate  better  its  climate,  agricultural  and  mi- 
neral wealth,  the  inherent  qualities  of  the  natives  and  the  value  of  its  im- 
mense network  of  rivers,  this  colony  has  been  looked  upon  as  a  rich,  healthy 
country,  essential  to  the  reconstruction  of  the  industrial  and  commercial 
properity  of  Belgium. 

Considerable  progress  in  agriculture  has  been  made  of  recent  years. 
Native  agriculture  is  being  rapidly  developed.  Important  results  have 
just  been  obtained  in  the  growing  of  rice,  oil  palms  and  cotton.  The  natives 
are  good  farmers  and  the  State  sees  that  they  reap  the  profit  from  their 
work.  Agriculture  in  plantations  is  less  advanced.  There  are,  it  is  true, 
some  large  plantations  belonging  to  societies,  missions,  or  the  State,  rarely 
to  private  owners,  but  they  increase  in  number  very  slowly  and,  up  till 
now,  Belgians  do  not  appear  to  have  given  them  the  attention  they  deserve 
Nevertheless,  the  private  and  State  plantations  have  shown  that  tropical 
crops  will  enable  active  and  persevering  planters  to  make  themselves  an 
independent  position  in  a  few  years. 
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135.2  DEIyElwOPMENT  OP  AGRICULTURE  IN   VARIOUS  COUNTRIES 

The  little  interest  taken  b}-  Belgians  in  colonial  agricultiire  seems  chiefly 
due  to  the  fact  that  this  agriculture  is  little  known  in  Belgii.m,  prehaps 
also  in  part  to  the  bad  reputation  of  the  Congo  climate  and  the  failure  of 
certain  agricultural  undertakings  of  the  State  and  plantation  societies. 
The  first  difficulty  is  about  to  be  solved  by  a  decision  of  M.  RENZm, 
Minister  for  the  Colonies,  which  annually  allows  several  Belgians  who  may 
wish  to  settle  as  planters  in  the  colony,  to  acquire  the  necessaiy  practical 
knowledge  at  very  little  cost.  They  may  be  admitted  as  students  into  the 
plantations  and  breeding-stations  of  the  Congo  State  and,  during  one  year, 
study  all  the  cultural  and  administrative  work.  Their  number  is  of  necessity 
limited  and  fixed  in  advance  (only  20  in  1918).  They  are  engaged  by  contract 
as  overseers.  The  State  pays  almost  all  their  travelling  expenses,  gives  them 
10  frs.  (8s.)  a  day,  and  supplies  them  with  a  native  servant  and  the  work- 
men required  to  clear  and  plant  a  kitchen  garden.  The  second  difficulty, 
that  of  the  climate,  is  already  solved.  Since  Europeans  find  in  the  Congo  all 
necessities  and  have  learnt  to  protect  themselves  against  the  common  di- 
seases of  hot  climates,  their  health  does  not  suffer  in  any  way.  The  third 
point,  the  failure  of  the  State  agricultural  undertakings  and  of  certain  plan- 
tation societies,  no  longer  exists  in  view  of  the  results  obtained  at  the  pres- 
ent lime.  The  plantations  are  some  years  old  and  many  are  bearing 
(most  are  composed  of  trees  which  bear  only  when  6  to  8  years  old). 
Experience  gained  during  10  years  at  the  cost  of  many  failures  has  made 
it  possible  to  improve  greatly  the  general  position  and  the  agriculturists 
have  obtained  a  good  knowledge  of  the  agricultural  conditions  of  the  colony. 

The  IVIinister  for  the  Colonies  has,  since  January  i,  1918,  placed  six 
plantations  of  the  State  under  special  control.  Hencefoith  they  will  be 
exploited  commercially,  as  also  will  be  the  private  estates.  The  financial 
results  will  be  publishd  annually  in  an  appendix  to  the  general  Budget  of 
the  Colony.  The  aim  of  this  is  to  show  the  public  the  cost  and  profil:  to  the 
Congo  of  the  principal  colonial  crops  (cacao,  nibber,  coffee,  cotton,  palm, 
etc.).  The  stations  which  come  under  this  new  control  are  those  of  Ganda 
Sundi  (Mayumba),  Bakusu  (Equator),  Barmubu  and  Yangambi-N'Gazi 
(Aruwini),  Lula  and  Avakubi  (Stanlej^lle),  and  Nyangwe  (Maneima). 
The  last  two  are  not  yet  ready  but  soon  will  be. 

Meteorological  service.  —  A  meteorological  service  has  been  organised 
since  1911  by  the  service  of  Agriculture.  Threre  first-class  stations  have 
been  formed  —  Banane,  Eala  and  Elisabethville.  Second  and  third  class 
stations  have  been  established  in  the  State  plantations  and  a  ceitain  num- 
ber of  mission  centres.  The  Elisabethville  Station,  fitted  up  ■with  numerous 
recording  apparatuses  and  a  seismograph  for  registering  earthquakes  is 
unique  in  Central  Africa,  both  for  its  equipment  and  its  position.  Besides 
the  stations  under  the  control  of  the  Agricultural  Service,  meteorological 
observations  are  made  at  the  wireless  telegraph  stations.  Several  other 
observation  posts  were  organised  five  years  ago  to  help  aviation. 

The  agricultural  necessity  of  meteorological  observations  was  not  recog- 
nised in  the  colony  for  a  long  time.  The  difficulties  met  with  in  cotton- 
growing  at  the  beginning  were  due  above  all  to  insufficient  knowledge  of 
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the  climate.  Astonishing  phenomena  are  sometime  s  recorded.  For  exam- 
ple, on  June  8,  1916  a  temperature  of  3cf  C.  at  midday  was  recorded  in 
the  table-land  in  front  of  the  Katentania,  Katanga,  Station,  and  —  40C.  at  3 
o'clock  in  the  morning  in  the  vallej'  over  1300  ft.  below,  the  difference  in 
temper^^ture  being  43°C.  Moreover,  frcst  is  frequent  in  the  grassy  valleys 
of  Katanga  in  the  dry  season  and  makes  wheat-growing  difficult. 

Experiment  stations.  —  The  State  agricultural  and  breeding  stations 
and  plantations  are  described  (i),  and  a  summary  given  of  the  experiments 
made  by  the  Agricultural  Department  in  each.  The  most  important  pri- 
vate estates  are  also  mentioned. 

State  an'ricnltnral  stations. 
(The  stations  marked  with  an  asterisk  have  been  wound  up  or  sold 
to  favour  recolonisation). 


stations 

Principal   crop 

Area 
planted 

Stations 

Principal   crop 

Area 
planted 

and  plantations 

or  stock 

or  grazed, 
in  acres 

and  plantations 

or  stock 

or  grazed, 
in  acres 

I )  Botanical     Gar- 

12) Katentania  .  .    . 

Cattle 

19769 

den  and  Expe- 

1 3)  Zambi  .    .    ... 

Horses;   cattle 

5  165 

rimenta'    Gar- 

14) Munama  .... 

Food  plants 

124 

den  of  Eala    . 

— 

740 

1 5)  Mobwasa  *  .    .    . 

Funtumia 

593 

2)  Bakussu  .... 

.      Rubber 

128 

Rubber 

3)  Barumbu     .    .    . 

Cacao 

I  000 

16)  Dundusana  *  .    . 

» 

287 

4^  lyUla 

Coffee 

247 

i7)Yambata.   .    .    . 

» 

291 

5)  Ganda  Sundi  .    . 

Cacao 

114 

18)  Eikimi*  .... 

» 

314 

6)Yangaml3i-N'Ga- 

i9)Musa* 

» 

359 

zi 

Rubber 

I  106 

20)  Djombo    .... 

)) 

605 

7)  Avakuhi  .        .    . 

Funtumia 

988 

21 )  I,onoli  ..... 

» 

402 

8)  I^emba  Congo  .    . 

Fruit,  fibre 

185 

2  2)Mutanibalp  * 

Breeding 

741 

9)Kitol>ola*    .    .    . 

Irrigated     rice 

S05 

2S)  Bokala*  .... 

Manihot 

988 

Purebred  stock 

24)I/Onkala    .   .    .    . 

Cotton 

123 

10)  Nyaiigwe .... 

Cotton  ;  breed- 
ing  

2471 

25)I,ubolela  .    .    .    . 

Funtumia 

247 

ii)Api 

Elephants 

44 

Total  area 

Total  area  of  plantations  of  rubber,  coffee,  cacao,  palms,  etc. 


63  565  acres 
10  448  acres 


1320  -  Tsetse  Flies  and  Fly-Belts,  in  Africa.— Christy,  c.  (Major,  r.  a.  m.  c),  in  the 

Annals  of  Tropical  Medicine  and  Parasitology,  Vol.  XI,  No.  3,  pp.  279-282.   I^iverpool, 
January,  31,  191 8. 

A  "  fly-belt  "  is  not  a  region  where  species  of  Glossina  belonging  to 
the  morsitans  group  can  always  be  found,  but  a  district  beyond  which  the 
fly  is  rarely  to  be  met  with.  It  is  known  that  the  fly  migrates  en  masse 
from  one  partof  thebelt  to  another  within  ceitain  limits,  a  fact  that,  so  far, 
has  not  been  explained  rationally;  when  flies  follow  animals  or  men  they  leave 

(i)    The    most  important    have  already    been    described    in   the  original  article   by 
M.   F.  Fallon;  see  R.  Feb.,  1917,  pp.  177-185.    {Ed.) 
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them  as  soon  as  they  pass  the  limitsof  the  belt,  outside  whichthere  is  some- 
thing inimical  to  the  fly  which  is  unknown  to  us.  The  author  is  convinced 
that  animals  play  a  small  or  no  part  in  the  mystery;  he  has  often  found 
the  insect  in  swarms  in  regions  containing  extrtmtly  few  animals,  and  he 
has  not  found  it  in  regions  with  plenty  of  wild  animals  of  all  kinds. 

The  author  considers  it  most  dangerous  to  assume  that  wild  animals 
arethechief  reservoir  of  sleeping  sickntss,  because  atrypanosomesomttimts 
found  in  them  cannot  be  distinguished  microscopically  from  the  tiypano- 
some  known  to  cause  the  disease  in  man.  The  author  thinks  that  the  ani- 
mals to  be  implicated  in  the  transmission  are  pigs  (wild  and  especially 
domesticated)  and,  in  1914,  together  with  Dr.  Button,  he  noted  [Reports  of 
the  Liverpool  School  of  Tropical  Medicine,  Sleeping  Sickness  Expedition  to 
the  Congo)  that  Glossina  palpalis  was  frequently  seen  in  the  ears  of  the  pigs, 
often  being  thus  carried  considerable  distance sfiomthe  water.  The  author, 
wishing  to  obtain  positive  evidence  for  or  against  the  theory,  that  wild 
animals  were  an  important  reservoir  for  sleeping  sickness,  has  examined 
microscopically  (as  soon  after  death  as  possible)  the  blood  of  numerous  ani- 
mals. Out  of  100  animals,  including  the  girafie,  elephant,  buffalo,  dinker, 
pig,  colobus  monkey,  etc,  only  five  were  found  to  have  trypanosomes  in 
their  blood,  and  only  one,  a  wart-hog,  out  of  all  the  number,  had  a  species  of 
trypanosome  which  might  be  mistaken  for  the  human  trypanosome.  Many 
samples  of  buffalo  blood  were  examined,  but  on  no  occasion  were  any  try- 
panosomes found  in  them. 

1321  -  Utilisation  of  the  Serum  of  the  Horse  for  Human  Nutrition.— i^indet,  i^.,  in  the 

,Comptesrendus  des  Seances  deV Academic d' Agriculture  de  France,  Vol.  IV,  No.  29, pp. 807- 
810.     Paris,  October  2,  igi8.  , 

It  has  occurred  to  M.  Cesari  ("  Veterinaire-major  ")  that,  in  war  time 
when  no  part  of  an  animal  fit  for  food  should  be  neglected,  there  would  be 
no  objection  to  the  substitution  of  albumin  from  horse's  blood  for  white 
of  egg  in  cooking.  The  blood  of  the  horse  contains  8  %  of  coagulable  al- 
bumin and  white  of  egg  10  %. 

The  author  describes  tests  made  under  the  direction  of  Lieutenant 
G.    lyACOUR. 

The  method  followed  was  to  collect  the  blood  under  very  clean  condi- 
tions, to  extract  the  fibrin  by  beating,  then  leaving  to  stand  to  allow  the  glob- 
ules to  settle.  The  settling  takes  place  more  quickly  with  blood  of  the 
horse  than  that  of  the  cow,  sheep,  etc.  Settling  could  be  hastened  and 
the  serum  increased  by  centrifugalisation. 

The  author  and  those  present  at  the  tests  tasted  various  dishes  in 
which  the  serum  replaced  white  of  egg  (omelettes,  rice  cake,  waffles,  etc.) 
and  which  were  pronounced  very  good. 

The  difference  in  price  between  horse  serum  and  white  of  egg  is  enorm- 
ous :  the  blood  of  a  horse  fetches  about  2d.,  for  which  price  20  litres  of 
blood  or  at  least  10  litres  of  serum  are  obtained.  vSupposing  that  it  costs 
9  34  ^-  or  even  is.  6  d.  with  the  treatment,  even  then  the  10  litres  of  serum 
will  replace  the  whites  of  200  eggs  ;  if  it  is  admitted  that  the  white  is  only 
one-third  the  value  of  the  egg.  the  whites  of  200  eggs  are  worth  at  least  24s. 
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1322  -  On  the  Appearance  of  the  Antiscorbustic  Substance  during  the  Germination 

of  Seeds.  —  Weill,  E.,  Mouriquand,  G.  and  Mile.  Tbronnet,  in  the  Comptes  rendus 
dcs  Seances  dc  la  Socicte  de  Biologic,  VoL  LXXXI,  pp.  607-610.     Paris,  jftne  8,  iyi8. 

The  authors  have  found  that,  contrary  to  the  theories  of  FuRST  (i), 
seeds  (oats,  barley)  during  germination  (3  days)  have  no  antiscorbutic 
power  whatever  as  regards  the  nutrition  of  the  guinea-pig,  as  such  animals 
fed  on  germinated  seeds  showed  more  intense  scorbutic  lesions  than  those 
fed  on  dried  grains,  probably  on  account  of  their  prolonged  survival.  This 
power  should  appear  later,  during  the  development  of  the  plant.  Thus,  a 
guinea-pig  given  a  mixture  of  barley  germinated  for  3  days  and  barley 
germinated  for  10  days  (grass)  showed  normal  health  and  growth  after  200 
days  of  experiment. 

On  the  contrary,  however,  these  germinated  seeds  gave  the  animal  a 
survival  that  was  double,  triple  or  quadruple  that  given  by  dried  seeds, 
or  reasons  most  of  which  remain  to  be  ascertained. 

1323  -  Organisation  of  Public  Professional  Teaching  of  Agriculture,  in  France.  —      agricultural 

I.  Feuille  d' Informations  du  Ministke  de  VAt^riculture,  Year  XXIII,  No.    33,  pp.  1-3.  educat.on 

Paris,  August  13,  1918.  —  II.  Bulletin  dc  l<t  Socicte  des  Agricultcurs  de  France,  pp.  199- 
200.  Paris,  August,  191 8. 

The  new  French  law  of  August  2,  1918,  or  the  organisation  of  public 
professional  teaching  of  agriculture  in  France,  is  intended,  according  to 
M.  ViGER,  who  presented  the  law  to  the  Senate,  to  provide  agricultuial 
education  no  longer  for  2000  youths  and  a  few  hundred  girls,  but  for  i 
million  youths  and  i  million  girls. 

i)  Education  for  youths.  —  A griculture  As  taught  (art.  i) :  —  i)  at 
the  "  Institut  national  agronomique  ",  which  is  the  normal  higher  school 
for  agriculture ;  2)  at  the  National  Schools  of  Agriculture  of  Orignon,  Mont- 
pellier,  Rennes  ;  3)  in  the  schools  of  agriculture  inch^ding  a)  schools  of 
practical  agriculture;  b)  the  farm  schools;  0)  the  technical  schools  where 
some  agricultural  speciality  is  taught  ;  4)  in  the  winter  or  seasonal  schools 
of  agriculture  ;  5)  in  the  agricultural  continuation  courses. 

HorticuUuye  is  taught  :  —  i)  at  th  >  National  Horticultural  School  at 
Versailles,  which  is  the  higher  school  for  horticulture ;  2)  in  the  schools  of 
horticultvire  as  in  section  c  (technical  schools). 

In  order  to  give  a  thorough  practical  training  to  the  pupils  leaving  the 
National  Agronomic  Institute  wishing  to  take  up  an  agricultural  career 
or  become  professors  of  agriculture,  practical  schools  will  be  founded  on 
the  estates  of  the  National  Schools  of  Agriculture,  at  Grignon,  Montpel- 
lier  and  Rennes.  These  schools  could  also  be  attended  by  students  from 
the  national  schools  wishing  to  specialise  and  by  free  auditors  (see  ait. 3  of 
the  law).     As  regards  the  practical  schools,  owing  to  the  bad  results  given  • 

by  the  way  of  running  some  of  them  as  actual  farms  on  which  the  director- 
farmer,  obliged  to  make  the  greatest  possible  profit  out  of  his  farm,  con- 
sideres  the  students  as  labourers,  in  many  cases,  rather  than  real  pupils, 


(i)  FuRST.  —  Zeitschrift  jiir  Hyiiiene  and  Infektionskrankheiten,  1912,  LXXII,  p.  122. 

[Authors' note). 
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the  law  provides  that  save  in  exceptional  circumstances  the  farm  shall 
be  run  either  on  behalf  of  a  commune,  a  department,  or  the  State  (art,  lo). 

The  really  new  part  of  this  law  is  that  tending  to  create  and  spread  every- 
where in  France  the  winter  or  seasonal  agricultural  schools  and  public  con- 
tinuation agricultural  education. 

Art  14  —  The  winter  or  seasonal  agricultural  schools  are  fixed  or  tra- 
velling. They  are  designed  to  give,  duiing  the  bad  season,  professional 
instruction  to  the  sons  of  farmers  who  cannot  spend  2  or  3  years  in  a  pro- 
fessional school  of  agriculture.  They  are  controlled  by  the  Minister  for 
Agriculture. 

According  to  art.  20,  continuation  agrictiltural  instrnclion  can  be  given 
in  public  schools  or  in  premises  placed  at  the  disposal  of  the  State  by  the 
communes  or  private  persons.  In  each  commune,  the  course  is  started 
either  on  request  of  the  municipal  council,  or  on  request  of  the  depart- 
mental commission  provided  for  in  art.  23,  and  on  a  favourable  report  from 
the  general  Council.  The  course,  according  to  art.  22.  of  the  law,  is  paid 
for  by  the  department. 

II).  Education  for  girls.  —  Art.  26  —Instruction  in  agriculture  and 
housewifery  for  girls  is  given  :  — 

i)  at  the  National  Agronomic  Institute  ;  2)  in  the  National  Schools  of 
Agriculture  ;  3)  in  the  agricultural  housewifery  schools,  which  may  be  fixed, 
temporarily'  fixed  or  temporarily  travelling  and  which  will  be  known  as 
"  Ecoles  agricoles  menagcres  " ,  "  Ecoles  agricoles  menagcres  temporaires  " , 
and  "  Ecoles  agricoles  menage>es  an.biilanti'^  "  ;  4)  in  th^-  course  of  continua- 
tion instruction  in  agricultural  housewifely. 

The  conditions  under  which  the  new  law  is  to  be  applied  will  be  fixed 
by  the  rides  of  public  administration. 

AGRICULTURAL      ^324  -  High  Gouiicil  of  Agficultural  Stations  and  Laboratories,  in  FrsMce.  — Journal 

iNSTiiUTiONS  Officiel  de  la  Republiquc  Frangaise,  Year  L-,  No.  222,  p.  7280.  Paris,  August  116-17,  1918. 

An  order  of  the  Minister  of  Agriculture,  dated  August  12,  1918,  consti- 
tuted a  Hgih  Council  of  Agricultural  Stations  and  Ivaboratorits  composed  of 
25  members,  9  of  which  are  elected  by  the  "  Academic  des  Sciences  ",  6  by 
the  High  Council  from  competent  persons  of  note,  and  finally  4,  representing 
the  Minister  of  Agriculture,  are  named  by  him.  The  members' are  appoittc  d 
for  3  years  and  one-third  will  be  relected  each  year;  they  are  eligible  for 
reelection.  The  General  Inspector  of  Agricultural  Laboratories  will  be  pre- 
sent at  the  meetings  for  purposes  of  consultation.  The  Council  has  to  watch 
over  the  working  of  the  agricultural  Stations  and  lyaboratories,  to  guide 
and  direct  them  in  the  path  assigned  to  them  so  as  to  make  them  as  highly 
useful  as  is  possible.  It  treats  with  all  questions  relating  to  scientific  re- 
searches to  be  undertaken  and  to  be  carried  on  in  those  establishments. 

EXPERIMENTAL      1325  "  Reccnt  InvestigatioHS  at  the  Imperial  Institute,  London,  [i]  —  Bulletin  of  the 

AND  Imperial  Institute,  Vol.  XV,  No.  4,  pp.  465-503,    544-568.    London,    October-Decetn- 

AKALYTICAL  bet,  1 91 7. 

WORK  Utilisation  of  stalks  of  flax  clti^tivated  /or  sekd.  —  As  a  rule 


(i)  See  R.  Oct.,  1918,  No.  1075.  {Ed.) 
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the  stalks  of  flax  from  which  the  seed  has  been  removed  are  burnt.  This 
i=  the  best  way  of  utilising  small  quantities  as  the  ash  can  be  applied  as 
fertiliser.  When,  however,  as  in  Argentina,  the  I'nited  States,  and  Canada, 
fiax  is  grown  on  a  large  scale,  other  possibilities  should  be  considered.  At 
present  there  are  two  such  possibilities  :  —  j)  production  of  tow  from  the 
stalks  ;  2)  the  manufacture  of  paper  pulp  or  paper.  Both  these  methods 
demand  expensive  equipment  and  can  only  be  adopted  where  there  is  a 
large  quantity  of  raw  material  and  a  local  market  for  the  final  pro  duct,  which 
is  not  sufiiciently  valuable  to  export.  In  Rhodesia  the  cultivation  of  flax 
as  an  oil-yielding  plant  is  rapidly  increasing,  and  the  British  South  Africa 
Company  sent  to  the  Imperial  Institute  a  sample  of  flax  stalks  for  informa- 
tion as  to  the  methods  of  utilising  tbem.  The  sample  contained  11. i  %  of 
moisture  and  3.6  %  of  ash.  The  fibres  extracted  were  from  12  to  25  mm. 
long.     Treatment  with  caustic  soda  gave  44  %  of  strong  paper  which  did 

,  not  bleach  easily.  Treatment  with  sulphite  gave  45  and  46  %  of  p  aper  which 
bleached  without  difficulty.  By  crushing  between  rollers,  beating  and 
threshing,  about  23  %  of  tow  suitable  for  paper-making  was  obtained. 
When  treated  with  caustic  soda  the  tow  yielded  50  %  of  paper  but  little  su- 
perior tc  that  obtained  from  the  whole  stalks.  The  shieve  when  treated  with 
caustic  soda  gave  43  %  of  pulp  which  did  not  bleach  and  could  only  be 
utilised  if  mixed  with  longer -fibred  material  or  for  making  very  common 
paper. 

Prodttction  of  sisat.  hemp.  —  Samples  from  South  Africa,  British 
Honduras,  and  the  Belgian  Congo  gave  on  analysis  the  following  results  :  — 
Moisture,  8.2,  lo.i,  9.5  %;  percentages  on  dry  fibre  basis.  — Ash,  1.6, 
0.7,  I.I  ;  loss  on  a-hydrolysis,  9.3,  11. 3,  14.8  ;  loss  on  (3 -hydrolysis, 
10.8,  13.6,  15.9  ;  loss  on  acid  purification,  1.3,  2.3,  2.2  ;  loss  on  washing  in 
water,  1.3,  2.6,  2.0  ;  cellulose,  79.2,  76.7,  74.8.  The  first  two  were  of  good 
quality,  the  third  less  so. 

Fibre?  from  the  bei  gian  Congo  (i).  —  Besides  the  Sisal  hemp  (Agave 
rigida  var.  sisalana)  mentioned  above  fibre  of  the  following  plants  was  ex- 
amined : —  Bowstring  hemp  {Sansevieria  cylindrica  and  S.  guinecnsis), 
Mauritius  hemp  [FurcrCea  gigantea),  Manila  hemp  [Musa  tcxtilis),  ramie 
[Manniophyton  africanum,  Boehmeria  nivea),  and  Arenga  saccharifera.  On 
analysis  the  first  four  gave  the  followang  percentages  respectively  :  — 

'  Moisture,  8.5,  9.2,  8.45,  8.5 ;  on  dry  fibre  basis  :  —  Ash,  0.4,  0.9,  0.75,  0.9  ; 
loss  on  a-hydrolysis,  9.0,  10.4,  11.35,  H-^i  loss  on  p-hydrolysis,  13.0,13.7, 
1575.  21.0  ;  loss  on  acid  purification,  i.i,  2.0,  1.15,  2.4  ;  loss  on  washing  in 
water,  i.i,  0.4,  0.9,  1.8  ;  cellulose,  74.0,  76.5,  77.4,  75.0  (the  figures  for  Fur- 
croea  gigantea  are  the  averages  of  two  samples).  Bowstring  hemp  is  ob- 
tained from  several  species  of  Sansevieria^  chiefly  from  S.  Ehrenhergii  of 
East  Africa,  5.  guineensis  of  West  and  East  Africa  and  S.  cylindrica,  found  , 
from  Zanzibar  to  Angola.  The  fibre  is  used  for  jcordage.  Man- 
niophyton africanum  is    an    Euphorbiaceae  confined   to    tropical    West 


(i )  For  other  fibres  of  the  Belgian  Congo  previously  examined  see   7?.  Feb.,  191 7,  No. 
118.  (Ed.)  ^    . 
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Africa.  The  bark  is  utilised  by  the  natives  of  the  Belgian  Congo  (where 
the  plant  is  known  as  "N'kossa")  for  the  extraction  of  a  strong  fibre 
used  for  making  fishing  lines.  The  samples  examined  were  considered 
suitable  only  for  making  strong,  but  very  coarse  ropes.  By  degumming 
with  dilute  alkaline  solutions  a  clean,  fine,  but  weak  fibre  is  obtained. 
Arenga  saccharifera,  or  sago  palm,  is  commonly  cultivated  in  India, 
chiefly  as  a  source  of  palm  wine  and  sugar,  and  hasbeen  introduced  into  most 
tropical  countries.  From- the  base  of  the  petiole  is  obtained  a  black  fibre 
known  as  "  ejow  "  or  "  eju  ",  much  used  in  the  East,  Three  qualities  are 
prepared  :  —  i)  coarse,  for  brush  making,  2)  medium,  for  rope-making, 
3)  fine,  for  stuflSng  cushions  and  as  tinder.  The  samples  from  the  Belgian 
Congo  were  judged  of  good  quality  as  material  for  stuffing,  brushes,  etc. 

Production  of  oil- yielding  seeds  from  Rhodesia.  —  The  pro- 
duction of  oil  seeds  promises  to  become  an  important  industry  in  Rhodesia. 
The  only  oil  seeds  at  present  produced  on  a  commercial  scale  are  peanuts 
and  sunflower  seeds,  but  experiments  made  at  the  Salisbury  Agricultural 
Experiment  Station  have  shown  that  other  oil  seeds,  including  linseed, 
sesame,  niger  seed  and  Madia  saliva  (locally  known  as  Chile  Oil  seed),  may 
be  grown  successfully.  The  cultivation  of  peanuts  is  steadily  increasing  as  a 
result  of  the  introduction  of  improved  varieties  by  the  Department  of  Agri- 
culture. The  exportation  of  sunflower  seeds  promises  to  become  impoitant. 
Peanuts  and  castor-seeds  are  grown  by  the  natives  in  some  parts  of  the  coun- 
try and  the  oil  extracted  for  local  use.  Various  oil  seeds  are  being  grown  at 
the  Government  Experimental  Gardens  at  Mazabuka  and  Chilanga,  North 
Rhodesia.  Samples  of  seed  sent  from  these  gardens  to  the  Imperial  Insti- 
tute for  examination  gave  the  following  yields  in  oil  (on  a  dry  seed  basis):  • — 
Red  Zanzibar  Castor  bean  {Ricinus  sanguineiis  Zanziharis) ,  51.1  %  ;  black 
sunflower,  whole  seed  27.5  %,  kernel  49.1%;  striped  Russian  sunflower, 
whole  seed  21.5  %,  kernel  48.8%;  sesame,  53.1  %  ;  white  flowering  linseed, 
34.7  %,  Pskoff  linseed  35.9  %. 

New  palm  nut  from  Colombia.  —  The  sample  examined  at  the  Im- 
perial Institute  was  sent  fromthe  Tropical  Agricultural  Station,  San  Lorenzo, 
Colombia.  Two  varieties  of  the  palm  are  very  common  in  the  Magdalena 
valley,  one  with  large  fruit,  found  in  the  lower  valley,  where  it  is  known  as 
"  coroza  ",  one  with  Smaller  fruit,  found  in  the  higher  valley,  where  it  is 
known  as  "  cuesco  ",  The  sample  examined  belonged  to  the  first  variety  * 
and  appears  to  belong  to  Scheelea  excelsa  Karst.  (  ^^Attalea  eyccelsa  Mart.). 
The  fruit  consists  of  two  or  three  nuts  in  a  hard  shell.  The  kernel,  which  is 
difficult  to  remove,  contains  4  %  01  moisture  and  yields  65.4  %  of  fat  melting 
at  290  C.  In  appearance  the  fat  is  similar  to  that  of  several  kinds  of  palm 
(palm  kernel  and  coconut  oils),  but  differs  from  them  in  chemical  characters 
(low  saponification  value,  224.6 ;  high  iodine  value  35.2  % ;  relatively  small 
quantity  of  volg.tile  acids,  2.1  %  soluble  and  3.0  %  insoluble).  The  oil 
of  these  nuts  is  much  valued  in  the  tropical  parts  of  Colombia,  where  it  is 
used  for  cooking,  burning,  soap-making,  as  a  lubricant  and  as  a  medicine. 

Wattle  bark  and  wood.  — Before  the  war  the  British  market  ob- 
tained much  tanning  material  fromthe  Continent ;  this  market  being  closed, 
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attention  was  turned  to  the  large  supplies  of  wattle  bark  in  South  Africa, 
and  the  manufacture  of  wattle  'bark  extract  was  undertaken  in  South 
Africa  as  well  as  in  the  United  Kingdom  ;  6  505  tons  of  the  baik  were  ship- 
ped direct  from  Natal  to  Russia  in  1916.  Wattle  barks  are  derived  from 
various  species  of  Acacia,  indigenous  to  Australia  and  introduced  into  South 
and  East  Africa,  where  they  are  grown  in  plantations.  The  best  known  as 
a  tanning  material  in  Europe  is  the  bark  of  the  black  wattle  [Acacia  decur- 
rens  var.  mollissima) .  The  production  of  wattle  bark  is  a  very  important 
industry  in  South  Africa,  especially  in  Natal,  and  it  is  rapidly  growing.  In 
1916,  there  were  about  160  000  acres  under  wattle  in  Natal ;  the  exports 
of  chopped  bark  from  South-Africa  rose  to  50  867  tons  with  an  average  price 
of  £  13  los  per  ton.  The  chief  sources  of  the  Australian  bark  are  the  golden 
or  broad-leaved  wattle  [A.  pycnantha)  and  the  black  wattle  [A.  decunens 
var.  mollissima).  In  the  East  Africa  Protectorate  there  are  about  12  000 
acres  of  wattle. 

Commercial  wattle  bark  contains  an  average  of  32  %  of  tannin.  Ma- 
terial remaining  after  being  used  for  tanning  or  preparing  the  &;tract  can 
be  used  for  the  production  of  paper ;  the  wood  can  be  used  either  for  dry 
distillation  or  paper,  making.  In  experiments  made  at  the  Imperial  In- 
stitute spent  wattle  bark  (containing  11.5  %  of  moisture,  41.2  %  of  cellu- 
lose and  8.7  %  of  ash)  yielded,  according  to  the  treatment,  from  28  to  35% 
of  dry  unbleached  paper  pulp.  Commercial  tests  in  a  paper  works  gave 
from  28  to  30  %  of  pulp  quite  suitable  for  making  brown  paper. 

Wattle  wood  yields  61  %  of  cellulose  (expressed  on  the  dry  material) 
and  gives  from  46  to  50  %  of  pulp  which  is  lacking  in  strength  owing  to  the 
shortness  of  the  fibres.  The  pulp  might  be  used  for  making  "  straw-board  " 
especially  if  mixed  with  equal  parts  of  spent  wattle  bark. 

The  production  of  turpentine  oil  and  rosin  in  India.  —  Turpen- 
tine-yielding trees  are  common  in  the  forests  of  the  Himalayas,  in  the  United 
Provinces,  in  Assam,  Burma  and  the  Punjab.  The  oil  and  rosin  extracted 
are  used  locally ,  but  the  quantity  pro  duced  doe  s  not  suffice .  The  chie  f  source 
of  Indian  rosin  is  the  Chir  pine  {Pinus  longifolia  Roxb.)  which  must  be 
distinguished  from  the  American  P.  longifolia  Salisb.,  now  usually  known 
as  P.  palustris  Miller.  The  latter  is  the  longleaf  pine  of  the  Southern  United 
States,  and  is  the  chief  source  of  American  turpentine  oil  and  rosin.  Five 
species  of  pine  are  indigenous  to  India  :  — -P.  longifolia  Roxb  (Chir  pine), 
occurring  in  the  Outer  Himalaya  and  Swalik  Range  ;  P.  excelsa  Wall., 
(Kail  or  blue  pine),  occurring  in  the  temperate  Himalayas;  P.  Khasya 
Royle  (dingsa  or  khasia  pine),  occurring  in  the  Khasi  hills,  in  Assam 
and  Burma  ;  P.  Merkusii  Jungh.  and  de  Vriese  (tinyu  pine),  of  Burma; 
P.  Gerardiana  Wall.  (Neosia  or  Himalayan  edible  pine)  on  the  inner  dry 
and  arid  West  Himalayas.  P.  longifolia  is  the  most  important  species 
in  India  for  the  commercial  production  of  turpentine  and  rosin,  smaller 
amounts  being  derived  from  P.  evccelsa  and  P.  Khasya.  P.  longifolia  is 
gregarious  over  about  2  068  530  acres,  but  it  is  tapped  only  in  the  Kumann 
Division  of  the  United  Provinces  and  in  Rawalpindi,  Punjab.  P.  excelsa  oc- 
cupies about  65  000  acres  in  the  United  Provinces  and  the  Punjab.  P.  Kha- 
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sya  occupies  an  area  of  33  sq.  miles  in  Assam.  Both  in  the  United  Pro- 
vinces and  in  the  Punjab,  the  tapping  of  the  trees  and  the  distillation  of 
the  oleoresin  are  conducted  by  the  respective  Forest  Departments,  whilst 
the  sale  of  the  turpentine  and  rosin  is  controlled  by  the  manager  of  the 
distillery  at  Bhowali,inthe  United  Provinces.  In  1915-1916,  in  the  United 
Provinces,  981  906  trees  were  tapped  on  49 135  acres,  giving  2  089  tons  of 
crude  oleoresin  ;  the  Bhowali  distillery  produced  1285  tons  of  rosin  and 
80  390  gallons  of  turpentine.  The  Indian  turpentine  oil  from  P.  longifalia 
yields  practically  no  distillate  below  165°  C,  and  for  this  is  quite  different 
from  American  turpentine  oil,  which  should  yield  not  less  than  70  %by 
volume  between  155^  and  160°  C.  ;  it  most  qearly  resembles  Russian  tur- 
pentine oij.  P.  longifolia  oil  distilled  above  175° C  contains  25-33  %  of 
/-terpene  boiling  at  173°  ;  the  large  proportion  of  this  constituent  renders 
the  Indian  oil  inferior  to  the  best  French  and  American  turpentine  oils, 
which  consist  almost  wholly  of  pinene  boiling  at  i^6^C.  Indian  turpentine 
oil  can  be  used,  however,  like  the  other  varieties.  • 

Copal  from  Columbl\.  —  The  Imperial  Institute  has  examined  a 
sample  of  copal  sent  by  the  Director  of  the  tropical  Agriculture  Station, 
San  lyorenzo,  Colombia. The  copal  is  known  locally  is  "  ambara  "  or  "  algar- 
rovillo  "  and  before  the  war,  was  exported  to  some  extent  to  Germany. 
The  sample  submitted  was  of  good  qualitj^  and  has  the  following  characteris- 
tics: —  moisture,  0.52  %;  ash,  0.09  %;  melting  point,  123° C;  acid  value, 
100.8;  saponification  value,  103.6  ;  loss  on  melting,  18.0  %. 

Tobaccos  from  Nyasaland  and  Uganda.  —  In  1916-17  there  were 
7  484  acres  under  tobacco,  in  Nyasaland,  giving  an  export  of  4  304  124  lb., 
besides  quantities  stored.  Three  sets  of  samples,  grown  and  prepared  on  the 
Government  Farm  at  Namiwawa,  Nyasaland,  and  illustrating  a)  the  results 
of  topping  experiments,  b)  of  manuring  tests,  and  c)  grades  of  tobacco  for- 
warded to  L/ondon  for  sale,  were  examined  by  the  Imperial  Institute. 

a)  The  9  samples  of  "  Gold  I^eaf  "  tobaocc, topped  at  different  heights 
so  as  to  mature  from  7  to  15  leaves  per  plant,  were  very  similar  ;  it  seems 
that,  on  the  whole,  higher  topping,  viz.,  to  produce  14  to  15  leaves,  is  not 
disadvantageous. 

b)  The  6  samples  of  "Conqueror"  tobacco  were  manured  as  follows:  • — 
i)  lime  ;  2)  cattle  manure  ;  3)  cotton  seed  ;  4)  control ;  5)  lime  and  cattle 
manure ;  6)  lime  and  cotton  seed.  The  effect  of  the  different  methods  of 
maniuring  was  not  very  marked  ;  certain  treatments,  especially  those  with 
lime  -f-  an  organic  manure,  produce  a  slightly  stronger  flavour  due  to  the 
increase  in  the  percentages  of  lime  and  nicotine.  The  buinirg  properties 
were  not  noticeably  altered  by  the  manuring  in  any  case. 

c)  The  tobacco  growers  of  Nyasaland  grade  their  tobacco  into  two 
groups :  — a)  mahogany  and  dark  leaves  of  heavy  or  good  body,  suitable  for 
pipe  and  plug  tobacco,  and  b)  brighter  and  thinner  leaves  suitable  for  cigar- 
ette tobacco.     Each  group  is  further  divided  into  commercial  grades. 

Tobacco  is  grown  on  a  comparatively  small  scale  in  Uganda,  mainly 
by  the  native  for  local  consumption. 

Samples  of  Virginia  tobacco  grown  and  cured  on  the  Nambeya  Estate, 
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Bulemezi,  Mengo  District,  near  Kampala,  had  a  good  chemical  composition 
{moisture  14.0  %  ;  nicotine  1.9  %  ;  nitrogen  2.7  %  ;  ash  18.7  %)  with  a  low 
percentage  of  nitrogen  and  a  large  proportion  of  potash  (the  ash  contained:- — 
lime  26.0  %  ;  magnesia  9.4  %  ;  potash  34.6  %  ;  soda  3.1  %  ;  sulphuric  anhy- 
dride 3.0  %  ;  chlorine  1.9  %. 

CROPS  AND    CUIvTiVATION. 

1326  -  The  Question  of  Hail-rods  and  Storms  in  the  Gironde,  France,  in  1918.  —      agriccltural 

Angot,  a.  ,  in  the  Comptcs  rendus  de  V Acadimic  d' Agriculture  de  France,  Vol.  IV,  No.  30,        meteorology 
pp.  838-840.     Paris,  October  9,  1918. 

M.  Angot  has  presented  to  the  Academy  a  study,  by  M.  Coltity, 
astronomer  to  the  Bordeaux  Observatory,  on  the  storms  observed  in  1917 
in  the  Gironde  and  part  of  Dordogne,  a  region  furnished  with  a  large 
number  of  hail-rods  {"  niagaras  electriques  "). 

In  his  report,  M.  Courty  gives  a  table  showing  the  localities  where 
hail-rods  have  been  installed  and  the  number  of  times  that  hail  fell  in  these 
localities  during  the  6  years  1911-1917.  In  two  localities  the  observations 
ended  in  1916  at  the  same  time  as  the  IVItinicipal  Council  requested  the  pre- 
fect to  order  the  removal  of  the  hail-rod  as  they  blamed  it  for  the  frequence 
with  which  hail  had  fallen  since  the  hail-rod  had  been  set  up.  On  the  con- 
trary, in  two  other  localities  no  hail  was  observed  during  the  six  years. 

M.  Courty  simply  gives  the  facts  observed,  without  drawing  conclu- 
sions, while  expressing  the  wish  that  these  observations  should  be  con- 
tinued. In  fact,  the  irregular  appearance  of  hail  throws  doubt  on  any  con- 
clusions that  might  be  drawn  from  a  small  number  of  observations. 

M.  Angot  supports  M.  Court  y's  wish,  as  the  results  \\  ill  be  all  the  more 
searching  as  the  period  of  observation  is  longer.  The  5  years  of  observations 
made  by  the  author  of  the  study  tend  to  confirm  M.  Angot's  previous 
opinion  :  that  hail-rods  have  no  influence  whatever  on  hail. 

1327  -  Relation  between  Climate  and  Cereal  Yield  in  Sweden.  —  wall6n  axel,  in 

Ymer,  Year  XXXVIII,  Pt.  i,  pp.  1-23  -f  2  Figs,  -t-  2  Tables  -1-  Bibliography  of  8  Publi- 
cations. Stockholm,  191 8. 

The  author  has  calculated  for  every  province  of  Sweden  the  coefficient 
of  correlation,  r  (i),  between  the  monthly  temperature,  monthly  rain- 
fall and  yield  in  grain  of  barley,  oats,  wheat  and  rye.  Numerous 
graphs  illustrate  the  figures  clearly  and  maps  show  the  lines  of  distribution 
of  the  values  of  r  by  province,  thus  making  it  possible  to  form  a  clear  idea 
of  the  relation  between  the  meteorological  factors  and  agriculture  in  the 
different  distiicts  of  Sweden. 

Winter  cereals  (wheat  and  rye).  —  In  the  coast  districts  of  south- 
ern Sweden  (Malmohus,  Kristianstad,  Blekinge,  Gottland  Island,  the  south- 
ern part  of  Kalmar,  Halland)  the  maximum  values  of  r  with  regard  to 
temperature  for  wheat  are  :  —  November  —  0.23  ;  May  —  0.21  ;  January 


(i)  See  R.  Feb.,  1918,  note  to  No.  148,  p.  175.  {Ed.) 
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4"  0.28  ;  February  +  0.26.  The  summer  values  for  r  .are  low,  but  con- 
stantly negative.  This  is  certainly  due  in  part  to  the  hot  summer  of  1901 
which  was  very  detrimental  to  the  crops  of  the  south  which  generally 
lacked  rain. 

The  coefficient  of  correlation  for  precipitation  is  always  very  low,  ex- 
cept in  Ma}^  which  has  very  high  positive  values:  —  Kalmar  +0.59; 
Blekinge  -f-  0.52. 

A  temperate  winter,  cool  and  rainy  May,  and  a  moderately  warm  sum- 
mer are  necessary  to  obtain  a  good  wheat  harvest  in  the  coastal  districts  of 
South  Sweden.     About  the  same  conditions  are  necessary  for  rye. 

As  the  north  and  interior  of  the  country  (Goteborg,  Alvsborg  [the 
part  south  of  Vanern],  Jonkoping,  Kronoberg,  the  north  of  Kalmar)  are 
approached  the  total  temperature  decreases  gradually  and  the  corre- 
lation coefficient  for  the  summer  months  becomes  positive,  a  hot  summer 
being  necessary  to  ensure  ripening.  For  winter,  on  the  other  hand,  the 
observations  respecting  the  preceding  zone  hold  good  here  as  well  — 
February  -f  0.22,  March  +  0.24,  April  -f  0.23.  The  gradual  lowering  of 
the  temperature  is  accompanied  by  an  increased  rainfall  which  assures  the 
plants  the  necessa'ry  amount  of  n^pisture  for  each  stage  of  their  growth. 
The  result  is  that  the  relation  between  yield  and  precipitation  tends  to  be 
nill  and  the  values  for  r  are  always  very  low. 

The  same  conditions  exist  for  rye,  though  the  value  for  r  expressing 
correlation  between  yield  in  grain  and  the  temperature  of  November  and 
December  is  in  this  case  negative.'  In  the  provinces  of  Ostergotland,  Alvs- 
borg (to  the  west  of  Vaoern),  Savleborg,  and  other  provinces  of  Svealand,  the 
lack  of  heat  is  still  more  marked.  As  a  result,  except  for  August  and  Septem- 
ber, the  correlation  coefficient  between  temperature  and  yield  for  the  vege- 
tative period  is  always  positive  :  —  August  —  0.39,  September  —  0.21, 
November  +  0.21,  February  -f  0.26,  March  and  April  +0 .25.  The  values 
of  r  for  rainfall  are  distinctly  positive  for  August,  September,  April  and  May 
(sowing,  appearance  above  ground,  earing),  and  negative  for  June  and  July. 
For  rve,  unlike  wheat,  a  temperate  winter  is  disastrous.  The  value  r  is 
markedly  negative  in  January  and  remains  positive  in  February,  but  is  al- 
most negligeable. 

In  the  northen  provinces  of  Jamtland,  Vasternorrland  and  Norrbot- 
ten,  where  only  rye  is  grown,  the  coefficient  of  correlation  of  temperature 
is  always  positive,  except  in  September,  and  the  maximum  values  occur 
in  April,  May,  and  July,  when  they  are  4-  0.41,  -f  0.44,  and  +  0.42  respect- 
ively. For  precipitation  the  values  are  : —  October  -j-  0.27,  June  +  0.23, 
August  —  0.48. 

The  most  striking  facts  deducted  from  these  data  are  :  — 

i)  The  existence  of  a  negative  correlation  coefficient  between  yield 
in  grain  and  the  temperature  of  August  and  September  in  northern  and 
central  Sweden  and  some  parts  of  southern  Sweden. 

2)  A  negative  r  value  for  the  temperature  of  November  and  Decem- 
ber, especially  in  South  Sweden. 

3)  A  positive  relation  between  the  temperature  of  the  winter  months 
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and  yield,  the  value  of  which  decreases  as  the  north  is  approached  until  it 
is  reversed  and  becomes  negative  (Norrbotten,  etc.). 

4)  The  favourable  influence  of  a  cool,  wet  May  in  South  Sweden. 

5)  In  the  northern  provinces  there  is  a  positive  correlation  with  the 
temperature  of  the  summer  months,  i.  e.  the  best  cropj^  are  obtained  after 
a  hot  summer.  As  the  south  is  approached  the  ratio  decreases  with  the 
increase  of  the  total  temperature  till  it  is  inverted,  so  that  in  some  coastal 
districts  of  the  extreme  south  with  a  low  rainfall  the  best  crops  are  obtained 
in  cool,  wet  years. 

Spring  cereals  (barley  and  oats).  — The  values  for  the  provinces 
of  Malmohus,  Kristianstad,  Blekinge,  South  Kalmar  and  Halland  are  :  — 

I  Barley:    May  — 0.23,  June  — 0.42 
^  I  Oats:       May  — 0.24,  June  —  0.49,  August  —  0.35. 

j  Barley:  May  +  0.22 
^  .  j  Oats:      May  +  0.29,  June  +  0.32. 

In  the  other  provinces  of  South  Sweden,  unlike  the  preceding  case,  the 
temperature  values  for  r  are  positive  during  all  the  months  except  June 
and  July.  In  Central  Sweden  the  temperature  values  for  barle}'  and  oats 
are  positive  in  March,  April  and  August,  and  negative  in  May,  June,  and 
especially  in  July  {r  =  —  0.31).  Except  in  August  the  value  of  r  for  rainfall 
is  always  positive  :  — 

Barley:   ]\Iay  +  0.21  ;  June  +  0.23  ;  July  +  0.28 
Oats:       May  +  0.32  ;  Jtine  +  0.34;  July  +  0.35. 

The  best  barley  and  oat  crops,  therefore,  are  obtained  in  wet  years. 
As  the  northis  approached  rainfall  becomes  more  and  more  abundantso  that 
all  relation  between  rainf^fll  and  grain  yield  tends  to  disappear  while  the 
effect  of  temperature  becomes  more  and  more  marked,  yie  correlation  coeffi- 
cient becoming  positive  for  every  month  without  exception,  the  maximum  , 
value  —  Barley  +  0.38,  Oats  +  0.40  —  occurring  in  June,  It  maj''  be  con- 
cluded that  the  most  important  meteorological  factor  for  spring  cereals  is 
precipitation  in  Central  and  South  Sweden  (especially  the  May  and  June 
rains),  and  temperature  in  North  Sweden. 

Forecasting  the  yield.  —  The  use  of  the  correlation  coefficient 
makes  it  possible  to  forecast  theyieldof  a  future  crop  within  certain  limits 
which  are  all  the  more  certain  as  the  value  of  r  is  higher.  Thus,  for  exam- 
ple, in  the  province  of  Malmohus,  the  author  was  able  to  determine  the  fol- 
lowing coefficients  of  regression  (i)  for  winter  cereals  :  — 

i)  For  each  degree  of  the  average  temperature  of  August  above  the 
normal,  the  yield  in  grain  decreases  by  0.18. 

2)  For  each  degree  of  the  average  temperature  of  November  and  De- 
cember above  the  normal,  thf  yield  decreases  by  0.50. 

3)  For  each  degree  of  the  average  temperature  of  January  and  Feb- 
ruary above  the  normal,  the  yield  increases  by  0.14. 


(i)  See  R.  March,  1918,  note  to  No.  279,  p.  315.  (Ed.) 
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4)  For  each  10  mm.  of  rainfall  above  the  normal  in  October  and 
November,  the  yield  decreases  by  0.06. 

In  1916-17  the  average  temperature  of  August  exceeded  the  noimal  by 
0.2°,  thatof  November  and  December  exceeded  it  by  1.6^,  but  that  of  January 
and  February  was  i.yobelow  the  normal.  The  rainfall  for  October  and  No- 
vember was  30  mm.  above  the  average.  If  the  figures  given  above  be  applied 
a  total  decrease  in  3deld  is  found  which  may  be  expressed  by  1.3  (coefficient 
of  regression).  The  author  gives  several  other  such  examples,  all  of  which 
show  the  practical  value  of  the  coefficient  of  correlation  in  iorecasting 
the  harvest. 

1328  -  The  Effect  of  Temperature  and  other  Meteorological  Factors  on  the  Growth  of 

Sorghum.  —  Vinall,  H.  N.  and  Rked,  H.  R.,  in  the  Journal  oj  Agricultural  Research, 
Vol.  XIII,  No.  2,  pp.  133-147   +  2  Piates.     Washington,  April  8,  1918. 

The  varieties  of  sorghum  studied  were  Sumac,  Red  Amber,  Honey, 
Blackhull  Kafir,  Dwarf  Milo  and  Feterita,  and  the  meteorological  obser- 
vations were  madt;  at  ChiUicothe  (Texas),  Chula  Vista  and  Bard  (California), 
and  Puyalupp  (Washington),  stations  having  widely  different  climatic  condi- 
tions. The  contrast  between  the  last  two  is  very  marked.  Bard  having 
a  high  temperature  and  a  high  percentage  of  sunshine  during  summer, 
whereas  the  maximum  temperature  at  Puyalupp  does  not  reach  the  optimum 
temperature  for  sorghum  (330  C).  These  conditions  greatly  influence  the 
growth  of  the  plant.  The  data  collected  from  1915  to  1916  lead  to  the 
following  conclusions  :  — 

i)  Sorghtim  is  a  plant  specially  adapted  to  tropical  and  semi-tropical  cli- 
mates and  cannot  thrive  in  cold  regions.  —  At  ChiUicothe  and  Bard,  where  the 
average  temperature  during  the  vegetative  period  is  25.8°  C.  and  28.2°  C. 
respectively,  sorghum  does  veiy  well  and  ripens  in  106  and  129  days  after 
sowing,  reaching  an  average  height  of  68  and  82inches  and  a  stem  diameter 
of  0.79  Bnd  0.68  incites.  At  Chula  Vista,  where  the  average  temperature  is 
much  lower  (18.20C.),  the  grain  ripens  a  month  late  (average  date  for  the 
six  varieties  of  sorghum  ;  November  14),  and  the  vegetative  period  lasts 
141  days.  At  Puyallup,  with  a  temperature  of  15.30C.,  sorghum  does  not 
ripen,  so  that  it  may  be  considered  outside  the  sorghum  belt.  The  differ- 
ence between  the  total  positive  temperature  (i.  e.  above  19" C.)  during  the 
vegetative  period  — 1052° C.  at  Chula  Vista  and  8970C.  at  Puyallup  — is 
very  small,  and  not  sufflcient  to  explain  the  different  behaviour  of  the  plant 
in  the  two  localities.  Another  meteorological  factor,  the  amount  of 
sunshine  is  concerned  in  this. 

2)  Application  0/ I^insser's /aw  to' sorghum.  — The  total  positive  tem- 
psrature  is  10520  C.  at  Chula  Vista,  23530  at  Bard,  16820  at  ChiUicothe.  Ac- 
cording to  I^INSSER  the  amount  of  heat  required  for  the  development  of  a 
Certain  stage  is  not  the  same  in  all  parts  of  the  area  of  distribution  of  a  plant 
but  increases  with  the  annual  total  of  positive  temperatures.  By  dividing 
the  total  positive  temperatures  for  the  vegetative  period  by  the  annual 
total  the  "  physiological  constant "  is  obtained.  If  this  law  be  applied  in 
the  present  case  the  physiological  constant  is  about  0.53  (ChiUicothe  0.539. 
Bard  0.530,  Chula  Vista  0.526). 
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3)  Effect  of  sunlight.  —  The  percentage  of  sunshine  at  Puyallup  (46.4) 
is  much  lower  than  that  of  the  other  stations,  especially  that  at  Chula  Vista 
(68.4).  Besides  lowering  the  temperature,  a  low  percentage  of  sunshine 
helps  to  lengthen  the  vegetative  period  till  it  may,  as  at  Puyallup,  prevent 
ripening  altogether. 

4)  Effect  of  high  temperatitre  on  flowering  and  the  formation  and  ripening 
of  seeds. — High  temperatures  at  the  beginning  of  flowering  are  detriment- 
al to  the  plant  and  decrease  the  yield  considerably.  In  1915  the  seed  was 
sown  in  April  so  that  flowering  and  fruiting  occurred  in  the  middle  of  sum- 
mer, at  high  temperatures,  and  the  5deld  in  grain  was  low.  In  1916  sow- 
ing was  in  mid-June  and  flowering  and  fruiting  at  the  end  of  summer  and 
in  autumn  respectively ,  when  the  temperature  was  much  lower,  and  a  good 
yield  was  obtained.  Sowing  should  be  timed  so  that  flowering  and  fruiting 
will  take  place  under  favoiu-able  climatic  conditions. 

1329  -  The  Influence  of  Rainfall  on  the  Fruit  Crop  in  Norway.  —  Skard,  a.  m.,  in  the 

Tidskrift  for  det  Norske  Landbruk,  Year  XXV,  Part.  8,  pp.  305-332.  Christiania,  1918. 

Apples  and  pears  can  be  successfully  grown  in  the  following  regions 
of  Norway  : —  North  Bergenhus,  Jarlsbeig  and  Laivik,  Nedenes,  Smaaf- 
nene,  leister  and  Mandal,  Buskerud,  Stavanger,  Hedtmaiken,  Akershus, 
Bratsberg,  South  Bergenhus,  Kristians,  Rcm&dal,  South  and  North 
Trondhjtm. 

The  average  crops  from  1907-1916  w  ere  sufficient  for  local  needs.  But 
there  is  the  serious  disadvantage,  that  the  crop  varies  greatly  year  by  year, 
thus  largely  exposing  the  market  to  foreign  competition.  Thus,  taking  the 
average  crop  as  100  we  get : — in  the  Buskerud,  125  %  in  1909  and  41  % 
in  1916  ;  at  Lier,  150  %  in  1909-11  and  only  30  %  in  1916;  in  Balestrand, 
150  %  in  1911  and  70  %  in  1916. 

Thus  there  are  years  in  which  the  supply  exceeds  the  demand  and  others 
when  the  supply  is  completely  insufficient.  To  avoid  these  difficulties,  the  . 
factors  of  the  variations  given  above  must  be  known  and,  given  that  these 
variations  persist  while  the  conditions  of  soil  and  ciop  remain  unchanged, 
it  is  obvious  that  the  primary  cause  of  the  phenomenon  must  be  sought 
in  the  weather  conditions. 

The  author  gives  the  results  of  a  series  of  researches  on  the  relationship 
between  the  yield  in  fruit  and  the  rainfall.  The  following  localities  (centres 
of  production)  were  studied:  —  Faaberg,  Furnes,  Edsvold,  Vestre  Aker, 
Rygge  and  Moss,  and  Norderhov,  all  situated  in  south-eastern  Norway 
(Astlandet). 

From  the  examination  of  abundant  observations  it  was  conclude  d  :  — 
i)  that  there  is  a  direct  ratio,  a  positive  correlation,  between  the  crop- 
yield  and  the  1  ainfall  from  March  to  June  of  the  previous  year ;  2)  that  there 
is  an  inverse  ratio,  a  negative  correlation,  between  the  crop-yield  and  the 
rainfall  of  September-October  of  the  previous  year.  In  spring  the  plant  re- 
quires a  large  amount  of  plastic  material  so  as  to  satisfy  the.  needs  of  intense 
and  quick  growth ; —  leafing,  flowering,  setting,  foimation  of  flower  buds 
for  the  following  year.     The  absorption  of  material  from  the  soil  is  subor- 
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dfnated  to  the  presence  of  water  in  sufficient  amount  to  dissolve  and^ carry 
such  material,  - 

Insufficient  moisture  at  this  moment  is  fatal  to  the  plant  ;  part  of  the 
very  young  fruit  becomes  detached  on  account  of  lack  of  food  material,  and 
the  next  year's  fruit  buds  develop  badly  or  incompletely,  resulting  in  a  poor 
spring  flowering.  From  this  it  will  be  seen  that  there  is  a  positive  correla- 
tion between  the  fruit  crop  and  the  total  rainfall  from  March  to  June. 

During  the  second  half  of  summer  and  the  beginning  of  autumn,  dry, 
warm  weather  is  required  to  mature  the  spring  wood,  the  fruit,  the  fruit  buds, 
and  the  store  of  reserve  materials  necessary  for  recommencing  growth  in 
the  following  spring.  When  this  periodis  damp  and  rainy  growth  continues 
longer,  to  the  detriment  of  the  reserve  material.  As  a  result  there  is  a)  in- 
complete maturity  of  the  btids  and  wood  apd  also,  in  consequence,  decreased  re- 
sistance to  cold  :  b)  an  insufficient  store  of  reserve  materials  and,  in  consequence, 
limited  and  poor  flowering  in  spring. 

There  is,  therefore,  a  negative  correlation  between  the  fruit  crop  and 
the  total  rainfall  from  September  to  October.  Below  are  given  the  data 
for  the  Faaberg  region,  the  rainfall  data  being  taken  from  the  nearest  me- 
teorological station,  that  at  I,illehammer. 

Data  showing  the  existence  of  a  ratio  between  the  fruit  crop  and  the  total  rain- 
fall for  the  periods  March- fune  and  September-October  {average  rainfall  : 
March- June  169  mm  ;  September-October ,  125  mm). 


Yield 

Rainfall 

in  %        . 

Years 

of  the  average 

Years 

March-June 

September-October 

1909 

150   % 

1908 

138  mm 

■48   mm 

1911 

130 

1910 

260 

56 

1914 

120 

T9I3 

142 

42 

1913 

115 

1912 

178 

119 

1915 

80 

1914 

175 

67 

1907 

40 

19OU 

157 

113 

1908 

25 

1907 

238 

135 

1910 

20 

1909 

171 

169 

1912 

30 

1911 

145 

134 

1916 

20  ■ 

1915 

71 

36 

There  are  similar  conditions  in  other  localities.  A  good  ciop  dots  not 
always  correspond  to  abu  ndant  spring  rain  or  too  little  summer-autumn  rain. 
The  number  of  flowers  does  not  mean  a  corresponding  number  of  fruits  ; 
the  action  of  late  frosts  at  the  moment  of  flowering  and  mists  during  setting 
may  ruin  the  crop,  even  though  flowering  has  been  most  abundant.  This 
explains  the  variations  in  the  above  Table.  As  the  north  and  west  are  gra- 
dually approached,  with  the  increase  of  the  total  rainfall  during  all  the 
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year,  the  ratio  existing  between  the  rain  and  the  fruit  crop  disappears, 
whilst  the  action  of  other  factors  and  weather  conditions  is  plainly  shown. 
On  account  of  the  preponderating  action  of  the  rainfall  the  author 
gives  the  following  advice  to  fruit  growers  in  Ostlandet  :  — 
i)  Choose  varieties  very  resistant  to  diovght. 

2)  Work  the  soil  deeply  so  that  the  plant's  roots  can  grow  in  length, 
thus  utilising  the  water  stored  in  the  deep  layers. 

3)  Give  the  preference,  as  intercrops,  to  potatoes,  kguminous  plants, 
carrots,  etc.  These  plants  have,  at  any  rate  in  Norway,  only  a  limited 
growth  up  to  mid-June  and  thus  only  remove  a  limited  quantity  of  water 
from  the  soil.  During  summer,  on  the  contrary,  and  at  the  beginning  of 
autumn,  the  foliage  increases  rapidly  owing  to  the  absorption  of  large  quan- 
tities of  water,  of  which  the  fruit  trees  are  deprived  with  advantage. 

1330  -  Influence  af  Nutritive  SaKs  on  the  Resistance  of  Plants  to  Cold.  —  See 

No.  1340  of  this  Review. 

1331  -Recent  Investigations  on  Soil  Aeration.  —  i.hall.  a.d,,  Phu.Trans., £.,204,19x3. 
—  II.  Hunter,  C,  Proc.  vf  the  Univ.  of  Durham  Phil.  Soc,  IV,  p.  183.  — III.  HowAiua, 
A.,Agr.  Research  Institute,  Pusa, Bulletin  6i,  1916.  —  IV.  Russell,E.  J.,and  Appleyaed, 
A.,  Joiir.  of  Agr.  Sc,  VII,  p.  i,  1915.  —  V.  Howard,  A.  and  Howard,  G.  I^.  C. 
Fruit  Experiment  Station,  Quetta,  Bulletin  4,  191 5.  —  VI.  Annual  Report  of  the  Imperial 
Economic  Botanist,  1916-17.  —  VII.  Russell,  E.  J.  and  Appleyard,  A.,  /.  of  Agr.  Sc, 

VIII,  p.  385,  19x7.  — ■  VIII.  Agr.  J.  of  India,  Science  Congress  Number,  p.  20,  1917.  — 

IX.  Cannon,  W.  A.  and  Free,  E.  E.,  Journal  of  Ecology,  V,  p..  127,  1917.  —  X.  Hole, 
R.  S.,  Ind.  For.  Mem.,  I,  p.  46, 1911.  —  XI.  Id.  Indian  Forester,  p.  343-344, 191 6.  —  XII. 
Id.  Indian  Forest  Record,  V,  p.  38,  1914.  —  Abstract  by  Howard,  A.  (Imperial  Economic 
Botanist)  and  Hole,  R.  S.  (Imperial  Forest  Botanist),  Indian  Science  Congress,  I,ahore, 
1918  (I). 

The  growth  of  a  crop  is  only  possible  through  the  sumultaneous  opera- 
tion bf  a  number  of  soil  factors  —  water,  mineral  salts,  temperature  and 
oxygen.  If  anyone  factor  is  in  defect,  or  in  excess  as  inthe  case  of  tempera- 
ture, growth  is  regulated  by  the  amount  of  this  factor  present,  and  is 
not  influenced  by  an  increase  in  any  of  the  other  factors.  The  chief  object 
in  soil  management  is  the  removal,  in  advance,  of  any  possible  limiting 
factor. 

The  aeration  of  the  soil  is  a  factor  in  growth  which  has  been  neglected 
in  the  past.  It  has  only  indirectly  been  recognised  in  the  importance  at- 
tached to  a  proper  soil  texture.  The  subject  is  not  attracting  more  atten- 
tiou  and  it  is  proposed'to  refer  to  some  of  the  recent  work  and  to  indicate 
the  directions  in  which  further  investigation  is  desirable. 

Aeration  and  the  amount  of  growth.  —  Various  '^determinations 
have  been  made  of  the  amount  of  growth  in  cultures  in  which  the  only 
variable  factor  is  the  degree  of  aeration. 

i)  The  effect  of  increased  aeration  on  the  root  development  of  barley.  — 
In  water  cultures.  Hall  (I)  found  that  both  root  development  and  growth 
depend  on  the  amount  of  aeration. 


soil  physics, 

chemistry 

and 

microbiology 


(i)  See  R.,  1914,  No.  12  ;  1915,  No.  571 ;  1917,  Nos.  790  and  795.  [Ed.) 
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2)  Tlie  effect  of  soil  texture  on  growth.  —  Huntkr  (II)  found  that  root 
development  and  growth  fell  off  as  the  soil  was  more  consolidated. 

3)  The  effect  of  adding  potsherds  or  sand  to  the  Pusa  soil  {III) .  —  The 
addition  of  inert  aerating  agents  like  sand,  potsherds  or  broken  bricks  to 
Pusa  soil  (a  fine  calcareous  silt  which  readily  loses  its  texture)  increases 
the  growth  very  markedly.  In  the  case  of  Java  indigo,  where  both  nitro- 
gen and  oxygen  are  required,  the  increase  is  as  high  as  40  %.  ,  To  follow 
the  subject  further,  the  structure  of  the  soil  must  be  considered  in 
relation  to  the  root  development  of  the  plant.  The  pore  spaces  of  the 
soil  are  taken  up  by  air  and  water,  the  latter  occurring  in  thin  films 
round  the  soil  particles.  The  biological  activities  of  the  root  hairs  and  of 
the  soil  bacteria  involve  respiration  for  which  a  constant  supply  of  oxygen 
is  necessary  and  which  resultsin  acontinuous  production  of  carbon  dioxide. 
Efficient  soil  ventilation  is  therefore  essential  for  growth.  Recent  inves- 
tigations at  Rothamsted  (IV)  on  the  composition  of  the  soil  atmosphere 
show  that  the  amount  of  oxygen  in  the  soil  falls  as  the  amount  of 
carbon  dioxide  rises.  The  water  films  contain  little  oxygen  but  much 
carbon  dioxide,  that  is,  the  oxygen  is  used  up  as  rapidly  as  it  is  supplied. 

Ventilation  of  the  soii,  and  the  system  of  fi,ood  irrigation  in 
Northern  India.  —  Flood  irrigation  on  fine  alluvial  soils  interferes  with 
their  ventilation  by  rapidly  destroying  the  texture  and  by  forming  a  compact 
surface  crust  impermeable  to  air.  One  limiting  factor  —  water  — is  removed 
but  another  —  the  need  of  aeration — is  introduced.  Thus  over-irrigation 
actually  diminishes  the  yield.  This  is  shown  by  results  obtained  at  Quetta 
where  13  maunds  of  wheat  were  obtained  with  one  irrigation  and  only  8 
maunds  where  three  irrigations  were  given.  In  any  flood  irrigation  system,  a 
practical  compromise  between  the  needs  of  the  plant  for  air  and  for  water 
must  be  worked  out.  This  has  been  accomplished  at  Quetta  (V)  by  the  proper 
utilisation  of  the  preliminary  watering  given  before  sowing.  Under  tjiis 
new  system,  the  yields  obtained  are  often  higher  than  those  obtained  with 
the  6  or  7  waterings  usually  applied.  The  Quetta  results  have  bsen  shown 
by  experiment  to  apply  to  the  Punjab  (VI)  and  Sind  where  almost  half  the 
irrigation  water  now  used  could  be  saved.  The  economic  significance  of 
these  results  becomes  apparent  when  it  is  remembered  that  the  annual  re- 
venue derived  from  irrigation  works  in  India  is  £  5  000  000. 

Son,  aeration  and  quai^ity.  —  It  is  well  known  that  the  quality  of 
vegetable  products  varies  withthe  locality,  but  the  factors  on  which  quality 
depends  are  still  undetermined.  Breed  is  unddub'tedly  one  of  the  most 
important,  and  no  improvement  in  cultivation  'can  change  a  short- 
stapled  cotton  into  a  longstapled  kind.  Various  observations  suggest 
that  for  each  variety  to  attain  its  highest  quality,  adequate  soil  aeration 
is  necessary.     A  few  examples  may  be  given  :  — 

i)  Barley  —  The  best  malting  samples  are  always  grown  on  open 
well-aerated  soils  and  never  on  stiff  heavy  clays. 

2)  Tobacco  —  All  the  tract?  in  India  which  have  achieved  a  reputa- 
tion for  the  production  of  tobacco  of  good  quality  are  those  in  which 
aeration  is  above  the  average. 
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3)  Cotton  —  Mr.  Clouston's  resists  on  thi  open  laterite  soils  at 
Chandkhuri  indicate  that  soil  aeration  is  one  of  the  factors  on  which  the 
quality  of  the  staple  of  cotton  depends. 

Experience  in  India  shows  that  crops  will  not  mature  properly  if  soil 
aeration  is  interfered  with  during  the  ripening  period.  Recent  resuH  s  ob- 
tained at  Rothamsted  (VII)  show  that,  on  cropped  land,  ripening  is  asso- 
ciated with  a  great  outpouring  of  carbon  dioxide  into  the  soil  atmosphere. 
The  cause  of  this  is  not  known.  It  has  been  siiggested  that  it  is  due  to  the 
I  death  and  decay  of  the  fine  roots  atter  the  flowering  period,  but  this  vsill 
not  explain  the  observed  delay  in  ripening  if  air  is  not  supplied  during  the 
period  of  maturation.     An  interesting  field  of  research  lies  ready  to  hand. 

Other  aspects  of  soii,  aeration.  —  If  soil  aeration  is  a  growth 
factor,  aeration  must  influence  the  distribiition  of  plants,  as  of  grain  in 
India  (VIII),  and  be  of  importance  in  ecological  studies.  Cannon  in 
Arizona  and  FREE  (IX)  of  the  Johns  Hopkins  University  have  shown 
that  the  poor  conditions  of  soil  aeration  are  correlated  with  the  absence 
of  vegetation  in  the  dry  lakes  of  desert  basins,  and  the  zonation  of 
vegetation  round  these  basins  may  be  in  correlation  with  the  soil  aera- 
tion requirements  of  the  plants  involved. 

-  The  importance  of  soil  aeration  in  Indian  forestry  (X,  XI,  XII)  has 
recently  been  emphasised  by  a  study  of  the  factors  influencing  the  healthy 
growth  of  sal  [Shorea  rohusta)  seedlings.  Whereas  water  cultures  have 
shown  that  water  in  itself  is  quite  harmless,  yet  water  which  is  held  in  con- 
tact with  sal  forest  soil  rapidly  becomes  highly  injru-iousto  the  roots  of  the 
seedlings.  Any  factor  which  increases  the  amount  of  moisture  in  the  soil, 
such  as  shade  or  bad  drainage,  accentuates  the  injurious  action.  Rain- 
water held  in  contact  with  such  soil  is  found  to  become  heavily  charged  with 
carbon  dioxide  and  impoverished  as  regards  its  oxygen  supply.  In  water 
culture  experiments,  a  high  carbon  dioxide  and  low  oxygen-content  have 
been  proved  tcbe  injurious  to  the  roots.  There  are  good  grounds  for  be- 
lieving that,  in  addition  to  sal,  many  of  the  most  important  Indian  trees 
are  very  sensitive  to  soil-aeration,  and  a  careful  study  of  this  factor  appears 
to  be  of  primary  importance  in  Indian  forestry  not  only  on  accout  of  its 
effect  on  the  establishment  and  development  of  seedlings  but  also  because 
of  its  probable  influence  on  the  growth  of  older  trees  and  its  possible  con- 
nection with  injurious  diseases. 

1332  -  Copper  and  Zinc  as  Antagonistic  Agents  to  the  "Alkali"  Salts  in  Soils.  — 

I,IPMAN,  C.  B.andGERiCKE,  W.  P.jinthe^m^n'cflM  Journal  of  Botany,  Vol.V,  No.  4, 
pp.  151-170  -f  13  Tables  +  Bibliography  of  11  Publications.  I^ancaster,  Pa., 
April,  1 91 8. 

The  antagonistic  salt  effect  is  now  regarded  as  one  of  the  established 
facts  in  plant  physiology  as  in  animal  physiology,  tn  the  large  amount  of 
work  done  on  the  antagonism  between  salts,  the  heavy  metals  have  received 
very  little  attention,  while  the  alkali  and  alkali-eaith  metals  have  been 
tested  in  many  ways.     The  authors  consider  the  chief  work  on  the  heavy 
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metals  (lyOKB  (i),  Clark,  True  (2)  and  GiES,  Hawkins,  LilliE,  etc.)  and 
remark  on  the  negative  results  obtained  with  copper  and  the  lack  of  data, 
as  far  as  regards  the  more  impoitant  functions  of  plants,  on  the  antagon- 
istic action  of  that  metal  to  the  alkalies.  As  the  authors  had  obsei ved  the  " 
stimulating  effect  of  copper  and  zinc  in  ceitain  cultures;  they  undertook  to 
study  the  antagonistic  action  of  copper  (and  of  zinc,  whose  stimulating  ef- 
fect seems  to  indicate  a  similar  method  of  action)  to  the  toxic  effects  of 
"  alkali  "  salts  as  regards  the  living  cells  of  higher  plants  (3).  ' 

The  plants  used  as  indicators  were  a  strain  of  barley  {Hordeum  vulgare). 
They  were  sown  in  pots  and  optimum  and  unifoim  moisture  conditions  were 
maintained  in  the  soils.  Some  of  the  common  salts  of  alkali  soils,  viz. 
chloride,  sulphate  and  carbonate  of  sodiiim,  were  used  as  toxic  agents, 
being  added  on  a  percentage  basis  of  the  dry  weight  of  the  soils.  The  anta- 
gonistic agents  were  the  chlorides  and  sulphates  of  copper  and  zinc  and  cop- 
per carbonate,  added  to' the  salt-treated  soils  in  quantities  vaiying  between 
certain  limits  (parts  per  million  of  diy  soil).  Two  typesof  soil  were  employed, 
one  sand,  thcj  other  clay.  The  plants  were  grown  to  maturity,  har- 
vested, dried  at  100*^  C. ,  and  weighed ;  the  roots,  ste  m  and  grain  were  weighed 
separately.  The  results  were  assembled  in  table  foim  for  each  of  the  7  se- 
ries of  cultures  (including  respectively:  CUSO4  versus  Nag  SO4;  CuClg 
versus  NaCl ;  CuCOs  versus  NajCOs ;  Zn  SO4  versus  Nag  SO4 ;  Zn  CI  2  versus 
Na  CI ;  Zn  SO4  versus  NaCl ;  CUSO4  versus  Nag  SO4). 

The  authors  state,  without  qualification,  that  the  data  they  have  thus 
obtained  are  the  first  evidence  ever  published  of  the  antagonistic  actiori 
between  heavy  metals  and  alkali  salts.  The  antagonistic  action  is  equally 
if  not  more  marked  when  4  ions  are  introduced  into  the  soil,  as  in  the  case 
of  the  CUSO4  versus  NaCl  culture.  Although  only  one  crop  was  grown  in 
sand,  the  majority  being  in  clay,  similar  evidences  of  marked  antagonism 
were  noted. 

The  authors  call  attention  to  the  importance  of  these  results  from  the 
point  of  view  of  their  possible  practical  application,  an  application  that  is 
also  economic  owing  to  the  small  quantities  of  the  metals  required  to  anta- 
gonise large  quantities  of  alkali  salts  and,  seeing  that  zinc  is  almost  as  ef- 
fective as  copper  in  the  direction  noted,  this  fact  may  indicate  possibilities 
in  the  same  line  with  other  and  cheaper  metals. 

1333  -  The  Effect  of  Heat  on  some  Nitrogenous  Constituents  of  Soil.  —  potter,  r.  s. 

and  Snyder,  R.  S.  (Department  of  Soil  Chemistry,  Iowa  Agricultiiral  Experiment 
Station),  in  SoilScience,  Vol.  V,  No.  3,  pp.  197-223  +  4  Fig?.  +  Bibliography  of  17  Pu- 
blications. Baltimore,  March,  191 8. 

In  investigations  on  the  effect  of  heat  on  the  nitrogenous  constituents 
of  soil  only  the  ammoniacal  and  nitric  nitrogen  are  usually  estimated.  The 
authors  estimated  the  amino-acid  nitrogen  and  soluble  non-piotein  nitrogen 
as  well.   Three  loam  and  one  peat  soils  were  subjected  to  the  following  treat- 


(i)  See  R.,  Feb.  1915,  No.  155 (2)  See  R.  Oct.  1915,  No.  1020  {Ed.). 

(3)  For  the  limits  of  the  tolerance  of  plant  life  for  sodium  salts  contained  in  the  soil,  see 
R.,  Feb.,  1917,  No.  132.  {Ed.) 
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ments  :  —  a)  Two  hours'  dry  heat  at  100^  C,  b)  two  hours'  dry  heat  at  2000  C, 
c)  heating  in  the  autoclave  for  3  hours  :  d)  heating  in  the  autoclave  for  3 
hours  on  3  successive  days.  In  each  case  the  soils  were  inoculated  with 
fresh  soil  emulsion  and  left  to  incubate  for  10  and  for  20  weeks  respectively. 
A  control  series  was  not  inoculated. 

Results.  —  In  all  soils  subjected  to  heat  the  ammonia  increased  as  the 
temperature  was  raised;  in  the  peat  soil  heated  to  200° C.  exceessive  volati- 
lisation of  ammonia  was  observed.  The  amino-acid  nitrogen  gave  resuJts 
similar  to  those  of  ammonia  except  in  the  case  of  peat  soils,  which  un- 
derwent very  little  change  under  the  different  treatments. 

Dry  heat  at  lOooC  modified  very  little  the  nitric  nitrogen  content  of 
the  soils,  whereas  heating  in  the  autoclave  increased  it  considerably  in  every 
case.  Nitric  nitrogen  disappeared  almost  ccmplttely  at  200^0.  of  dry  heat. 
All  treatments  caused  an  increase  of  soluble  non-protein  nitrogen  ;  this 
increase  was  less  marked  in  the  peat  soil. 

In  the  three  loam  soils  incubation  for  lo  weeks  after  treatment  with 
dry  heat  at  200°  C.  caused  an  increase  in  ammonia.  In  two  cases  incubation 
for  20  weeks  also  caused  an  increase  in  ammonia,  but  to  a  lesser  extent  than 
incubation  for  10  weeks ;  in  one  case  it  decreased  the  ammonia.  Incuba- 
tion had  very  little  effect  on  the  ammonia  content  of  peat  soil  subjected 
to  dry  heat. 

Ten  weeks'  incubation  always  caused  a  decrease  of  amino-acid  ni- 
trogen, but  a  further  ten  weeks'  incubation  increased  it.  Nitric  nitrogen 
increased  during  both  periods  of  incubation.  The  soluble  non-protein 
nitrogeu  in  peat  soil  always  decreased  during  incubation,  but  increased  in 
loam  soils  heated  to   200° C. 

1334  -  Studies  on  the  Correlation  between  the  Production  of  Carbon  Dioxide  and  the 
Accumulation  of  Ammonia  by  Soil  Organisms.  —  neller,  j.  r.  (Depi.  of  SoU  che- 
mistry and  Bacteriology,  New  Jersey  Agricultural  Experiment  Station),  in  Soil  Science, 
Vol.  V,  No.  3,  pp.  225-239  +  5  Figs.  +  Bibliography  of  14  Publications.,  Baltimore, 
March,  1918. 

As  the  decomposition  of  organic  matter  in  soil  is  generally  a  biological 
process,  it  is  measured  by  various  indices  of  biological  activity,  the  most 
common  of  which  are  plate-counting,  ammonification  and  nitrification. 
Ammonia  determinations  being  the  easiest  and  supplying  much  data,  the 
author  stridied  the  relation  between  ammonia  accumulation  and  carbon  di- 
oxide production,  between  which  there  appears  to  be  an  optimum  ratio  on 
which  the  more  or  less  favourable  conditions  of  the  soil  depend.  To  this 
end  the  author  studied  the  decomposition  of  organic  matter  in  soils  to  which 
had  been  added  both  pure  and  mixed  cultures  of  bacteria  or  fungi. 

During  a  period  of  12  days  the  production  of  caibon  dioxide  was  found 
to  be  more  uniform  than  the  accumulation  of  ammonia  but,  as  a  rule,  a 
greater  production  of  carbon  dioxide  (with  pure  cultures)  was  accompanied 
by  a  marked  accumulation  of  ammonia  when  i  %  of  cottonseed  meal  or  al- 
falfa were  added  to  sandy  loam.  Pure  cultures  of  fungi  [Aspergillus  niger, 
Trichoderma,  etc.)  oxidised  more  carbon,  but  caused  the  accumulation  of 
much  less  ammonia  than  bacterial  cultures.    Soil  infusions  affected  ammo- 
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nia  accumulation  in  a  way  similar  to  fungi,  but  produced  more  carbon  di- 
oxide. Mixtures  of  pure  cultures  of  bacteria  showed  no  antagonism  and  in 
some  cases  a  symbiotic  relation  appeared  to  exist. 

It  seems  that  when  studying  the  optimum  ratio  between  carbon-di- 
oxide production  and  ammonia  accumulation,  other  kinds  of  organic  mat- 
f  ter  and  the  nature  of  the  soils,  as  well  as  the  effect  of  various  manures  and 

fertilisers  should  also  be  studied.  The  action  of  pure  cultures  of  bacteria, 
actinomycetes,  fungi,  mixed  so  as  to  form  a  synthetic  soil  flora,  also  deserves 
study  so  that,  in  estimating  the  action  of  the  natural  flora  of  the  soil,  it  may 
be  possible  to  improve  the  soil  and  obtain  from  it  the  maximum  yield  with- 
out deterioration  to  it. 

MANURES  1335  -  Nitrogen  Fixation  in  Manure.  —  I.  Tottingha.m,  W.  E.,  (Wisconsin  Agricultural 

AND  M-ANURiNG  Experiment  Station,  Madison),  The  Increase  of  Nitrogen  in  Fe/menting  Manures,  in  The 

Journal  of  Biological  Chemis  ry,  Vol.  XXIV,  No.  3,  pp.  221-225.  Baltimore,  1916.  — 
II.  FuLMER,  H.  1,.  and  Fred,  E.  B.,  (University  of  Wisconsin,  Madison),  Nitrogen- Assi- 
milating Organisms  in  Manure,  in  the  Journal  of  Bacteriology,  Vol.  II,  No.  4,  pp.  423-434. 
Baltimore,  191 7. 

I.  —  Various  investigations  (lasting  from  two  to  several  months)  on 
fermenting  manure  have  nearly  always  shown  more  or  less  considerable  logs 
in  nitrogen  ;  an  increase  in  nitrogen  has  but  rarely  been  obseived  (i).  Dur- 
ing recent  work  on  the  changes  in  a  fermenting  mixture  of  cow  and  horse 
manure  an  increase  in  nitrogen  was  observed  after  two  and  foitr  weeks. 
This  increase  was  followed  by  so  large  a  decrease  that  after  twelve  weeks 
the  loss  in  nitrogen  was  complete.  The  increase  in  the  nitrogen  content 
is  much  greater  in  straw-littered  than  in  unlittered  manure. 

This  fixation  phenomenon  was  confirmed  by  laboratory  control  tests. 
The  manure  mixture  was  kept  either  in  covered  galvanised  iron  pails  or 
inoculated  with  mannite  or  other  solutions.  The  results  showed  manure  to 
contain  nitrogen-fixing  bacteria  of  considerable  activity,  especially  when 
mixed  with  straw,  which  appears  to  be  an  important  source  of  energy  for 
these  microorganisms.  It  is  obvious  that  the  increase  of  nitrogen  in  ma- 
nure at  the  IJeginning  of  fermentation  may  prove  of  practical  value  in  ma- 
nuring soil  if  this  increase  is  not  counter-balanced  by  a  simultaneous  loss 
in  organic  matter.  Experiments  with  straw-littered  manure  (gathered 
fresh  and  placed  in  covered  boxes  out  of  doors  during  the  winter  months  so 
as  to  limit  fermentation)  applied  to  a  rotation  of  maize,  barley  and  clover, 
showed  such  manure  to  increase  the  yield  in  maize  grain  by  5.3  %  and  the 
yield  in  maize  stover  by  7.4  %,  as  compared  with  fresh  manure  with  straw. 
This  difference  disappeared  with  barley  and  was  reversed  with  clover.  The 
results  of  these  experiments,  which  lasted  six  years,  were  in  favour  of 
limited  fixation  of  manure  if  the  nitrogen  so  fixedcan  be  utilised  at  the  time 
of  application. 

II.  —  lyater  experiments  made  with  liquid  and  solid  cultures  showed 
nitrogen  fixation  in  fermenting  manure  to  be  due  to  certain  forms  of  bacteria 
which  appear  to  belong  to  different  groups.  The  chief  agent  of   nitrogen 


(i)  See  R.   Sept.  1917,  No.  797.  {Ed.) 
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fixation  in  manure,  however,  seems  to  be  Bacterium  azophile  n.  sp.,  present 
in  large  numbers  in  fermenting  manure.  Theincreasein  nitrogen  when  this 
bacterium  is  grown  on  manure  extract  is  from  3  to  5  mg.  per  100  cc.  of  solu- 
tion. The  optimum  temperature  for  the  development  of  nitrogtn^fixing 
bacteria  in  manure  appears  to  be  28*^  C.  Bad.  azophile  seems  to  be  widely 
distributed  in  nature. 

1336  -  The  Possibility  of  Obtaining  Nitrogenous  Fertilizers  by  Utilising  Waste  Mate- 
rials for  the  Fixation  of  Nitrogen  by  Nitrogen-Fixing  Bacteria.— doryland,  c.  i.t. 

(Scientific  Proceedings  of  the  Society  of  American  Bacteriologists),  in  Abstracts oj  Bacte- 
riology, Vol.  II,  No.  I,  p.  2.     Baltimore,  1918. 

While  studying  the  energy  relations  of  a  soil  flora  experiments  were 
made  to  determine  which  waste  materials  might  serve  as  sources  of  energy 
for  nitrogen-fixing  bacteria.  It  was  found  that  nitrogen  fixation  took  place 
when  either  molagses,  orange  juice,  lemon  juice,  grape  fruit  juice,  wheat, 
oat,  barley,  rye  or  flax  straw  were  used  as  sources  of  energ3\  Waste  paper, 
wood  wastes,  grass  residues  and  beet  and  cane  sugar  residues  will  probable 
serve  in  the  same  way.  Under  natural  conditions  nitiogen  may  be  fixed 
by  bacteria  much  more  economically  tharn  by  our  present  laboratory  meth- 
ods. The  writer  suggests  that  it  is  probable  that  the  fixation  of  nitrogen 
by  bacteria  may  be  accomplished  as  cheaply  as  by  electricity  or  even  by  a 
catalytic  chemical  process  such  as  Butcher's  cyanide  process.  The  produc- 
tion of  cheap  nitrogen  h^  the  bacterial  process  will  be  attained  by  utilising 
waste  materials  as  sources  of  energy,  together  wdth  the  correct  combination 
of  symbiotic  microorganisms  and  the  development  by  selection  of  highly 
efficient  nitrogen  fixing  strains.  These  must  be  combined  with  a  simple  me- 
chanical manipulation,  with  final  evaporation  by  solar  heat.  A  modifica- 
tion of  the  rapid  vinegar  process  for  waste  liquids  and  a  modification  of  the 
activated  sludge  process  for  solid  materials  such  as  pulps,  straws  and  waste 
paper  are  possible  points  of  departure  for  mechanical  manipulation. 

1337  -  Studies  on  the  Absorption  of  Ammonia  by  Superphosphate :  '*  Ammonium 

Superphosphate  "  (i).  —  Brioux,  C. ,  in  the  Cowp^es  renrfiw  rft-s  Seances  de  V Academic 
d' Agriculture  de  France,  Vol.  IV,  No.  21,  pp.  632-638.  Paris,  June  12,  1918. 
Since  the  war,  the  consumption  of  pyrites  and  sulphuric  acid  has  had 
to  be  limited  everywhere  in  Europe,  especially  for  the  manufacture  cf  ma- 
nures. As  this  has  been  particularly  the  case  in  Germany,  in  that  country 
the  sulphuric  acid  required  to  absorb  the  ammonia  to  produce  the  sulphate 
has  been  suppressed,  and  the  ammonia  (obtained  from  sewage-water,  gas 
water  or  cyanamide)  is  absorbed  by  calcium  superphosphate  made  with 
sodium  bisulphate,  a  bulky  and  worthless  residue  of  powder  works.  In  this 
way  a  new  phosphatic  and  nitrogenous  manure  has  been  obtained  which  is 
called,  in  the  lack  of  another  name,  "  ammonium  superphosphate  "  and 
which  will  act  on  the  plant  contemporaneously  with  all  its  nitrogen  ard 
all  its  phosphoric  acid,  in  spite  of  the  reverted  state  of  the  latter. 

As  this  new  manure  is  of  interest  under  present  conditions,  the  author 


(i)  See  R.,  March  191 6,  No.  272.  [Ed.) 
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has  prepared  a  small  amount  to  study  its  chemical  properties,  his  observa- 
tions being  summed  up  in  the  present  paper. 

When  insoluble  tricalcic  phosphate  is  attacked  by  sulphuric  acid  we  get 
calciwm  sulphate  and  calcium  acid-phosphate  which  corresponds  to  one  mo- 
lecule of  phosphoric  acid  for  one  molecule  of  lime  instead  of  three.  If  the 
superphosphate  is  treated  with  ammonia  gas,  the  latter  does  not  saturate, 
as  one  might  expect,  the  acidity  of  the  phosphate  ;  it  acts  on  the  calcium 
sulphate,  forms  ammonium  sulphate  and  reconstitutes  thfe  tricalcic  phos- 
phate, the  reaction  being  as  follows  : — 

(P04)2  Ca  H4  +  2  SO4  Ca,  2  H2O  +  4  NHg  =  (PO^),  Ca,  -|-  2  SO,  (NH4)j  +  4  HgO. 
superphosphate 

It  would  thus  seem  that  there  is  a  grave  disadvantage  ;  water-soluble 
phosphate  had  been  formed  and  then  rendered  insoluble  again.  But  the 
author  points  out  that  the  cohesion  of  this  tricalcic  phosphate  is  not  the 
same  ;  it  has  become  such  that  it. dissolves  almost  integrally  (after  prepa- 
ration) in  ammonium  citrate  and  2  %  citric  acid.  The  siiperphosphate 
usd  for  the  tests  had  the  following  chemical  composition  :  • —  total  Pg  Og, 
15.60  %  ;  P2O5  soluble  in  ammonium  citrate,  14.56  %;  water-soluble  PgOg, 
13-03  %•  After  saturating  with  ammonia  gas  and  leaving  in  a  thin 
layer  to  air  dry  for  some  hours,  the  composition  was  :  — total  PjOg*  15.80 
%(i);  PgOgSoluble  in  ammonium  citrate,  13.10%;  water  soluble  PjOj,  1.53%; 
P2  Og  soluble  in  2  %  citric  acid,  14.10  %;  ammoniacal  nitrogen,   4.97  %. 

As  regards  the  solubility  of  its  phosphoric  acid  in  the  usual  reagents, 
''  ammonium  superphosphate  "  can,  therefore,  be  considered  as  superior 
to  basic  slag. 

It  is  true  that  the  cohesion  of  the  tricalcium  phosphate  obtaind  in- 
creases little  by  little  with  time  and  that  the  citrate  solubility  diminishes, 
but  the  new  product  remains  soluble  in  2f  %  citric  acid.  ^ 

The  author  has  made  no  cultural  tests,  but  he  points  ont  that  such  tests 
gave  good  results  in  Germany.     Besides,  the  solubility  of  "  ammonium  su- 
perphosphate "  in  weak  reagents  shows  that  it  should  be  easily  dissolved 
by  the  agents  in  the  soil. 
1338  -  Production  of  Calcium  Phosphate  at  CuraQoa.  —  HandeisbeHchten,  Year  xii, 

N'o.  595,  p.  286;  No.  591,  p.  231.     The  Hague,  1918. 

The  calcium  phosphate  found  at  Cura9oa  and  in  the  two  neighbouring 
islands,  Aruba  and  Bonaire,  is  mostly  derived  from  guano  and  marine 
animals. 

These  phosphates  have  been  long  worked,  with  great  fluctuations  and 
even  stoppages.  In  the  island  of  Arubu  the  working  was  begun  in  1881  and 
attained  its  maximum  in  1907  when  35  000  metric  tons  were  exported.  In 
the  island  of  Curagoa  the  highest  exportation[(32  000  metric  tons)  was  made 
in  1884. 


(i)  Content  slightly  higher  than  that  of  the  primary  superphosphate  on  aecount  of  the 
loss  of  the  water  of  crystallisation  of  the  calcium  sulphate;  for  17  gm.  of  ammenia  fixed, 
18  gm.  of  water  are  displaced.  {Author.) 
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Owing  to  the  exceptional  conditions  created  by  the  war,  the  exporta- 
tion has  decreased  enormously,  as  is  plainly  shown  by  the  following  figures, 
giving  exportation  from  the  "  Colonic  de  Curagoa  "  :  • — in  1913,  34  772  ;  in 
1914,  21  720;  in  1915,  31  308;  in  1916,  14468;  and  in  1917,  4000  metric 
tons. 


1339  -  On  the  Diffusion  of  Aluminium-Ions  in  the  Plant  World.  —  Stoklasa,  j.  with 

the  collaboration  of  Sebor,  J.,  Zdobnjcky,  W.,  Tymich,  P.,  HorAk,  O.,  Nemec,  A.,  and 
CwAC,  J.,  ill  the  Biochemische  Zeitschnft,  Vol.  88,  Pt.  4,  pp.  292-322  -{-  10  Tables  -{- 
Bibliography  of  17  Publications.     Berlin,  1918.- 

The  author  had  long  studied  the  diffusion  of  aluminium  in  the  plant 
world  (i)  and  its  physiological  function.  In  the  present  paper  he  gives  the 
results  of  the  latest  researches  he  has  canied  out  with  his  collaborators, 
results  that  shed  new  light  on  the  function  of  aluminium  in  the  various  eco- 
logical categories  of  the  plant  world,  that  is,  i)  xeroph5rtes ;  2)  hydrophytes 
and  hygrophilous  plants  ;  and  3)  mesophilous  flora. 

Before  giving  his  results,  the  author  rapidly  considers  the  literature  on 
the  subject,  showing  the  great  divergence  existing  between  the  opinions 
regarding  both  the  diffusion  and  function  of  aluminium  in  the  plant  world, 
which  renders  these  researches  very  timely. 

The  author  has  obtained  most  abundant  and  varied  material  from 
nearly  every  European  country.  Before  analysis,  the  plants  were  carefully 
washed,  especially  the  roots,  and  air  dried.  The  data  obtaine  d  for  each  spe- 
cies are  given  in  numerous  tables  giving  the  percentage  of  ash  in  the  dry 
matter,  the  percentages  of  iron  oxide  and  aluminium  oxide  respectively  in 
the  ash  and  in  the  dry  matter.  The  material  was  naturally  grouped  ac- 
cording to  its  ecological  nature  and  the  general  results  obtained  for  each 
of  the  3  groups  thus  established  may  be  summarised  as  follows  :  — 

•  I. — Xerophytes.  — -The  xerophilous  florals  distinguishedby thelow 
content  of  all  the  organs  of  the  plant  in  aluminium-ions.  Occasionally 
barely  traces  of  aluminium-ions  can  be  found,  e.  g.,  in  the  flowers  and  seeds 
of  Phanerogams,  which,  at  the  most,  show  traces  of  aluminium  oxide.  The 
absorption  of  very  small  quantities  of  the  aluminium-ions  of  the  soil  consti- 
tutes a  physiological  property  characteristic  of  the  xerophilous  flora. 

I.  —  Hydrophytes  and  Hygrophilous  Flora.  —  The  inverse  holds 
good  for  hydrophytes  and  hygrophilous  plants,  which  are  characterised 
by  a  high  aluminium  content,  especially  the  algae,  as  is  shown  by  the  fol- 
lowing amounts  of  Alg  O3  contained  in  the  dry  matter : —  in  the  Chlorophy- 
ceae,  Bryopsis  n.  sp.,  1.414  %  and  Halimeda  opuntia,  1.419  %;  inthePhaeo- 
phyceae,  Sargassum  baccifermn,  1.512  %  ;  in  the  Rhodopbyceae,  Delesseria, 
2-332  %•  In  the  higher  plants  the  root  contains  much  more  aluminium 
oxide  than  the  epigeal  part ;  thus,  in  the  Equisetareae,  the  dry  matter  of  the 
root  may  contain  from  1.737  to  1.775  %  of  aluminium  oxide,  and  that  of  the 
epigeal  part,  0.345  to  0.478  %.  The  same  difference,  often  still  more  ac- 
centuated, occms  in  the  Lycopodiaceae,  Cyperaceae,  Polygonaceae,  etc.,  all 
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very  rich  in  aluminium.  Many  hydrophytes  and  hygrophilous  plants  con- 
tain in  the  dry  matter  of  their  root  system  from  0.104  to  0.766  %  of  alumi- 
nium oxide  and  in  that  of  their  epigeal  part  from  0.018  to  0.276  %.  The 
flowers  and  seeds  of  the  phanerogams  analysed  always  contained  aluminium, 
however,  sometimes  even  in  notable  quantity.  The  general  biological  eco- 
nomy of  the  organism  of  hydrophytes  and  hygrophilous  plants  shows  that 
the  absorption  by  the  cell  of  the  aluminium-ions  of  the  water  or  soil  consti- 
tutes a  special  physiological  requirement  for  these  plants.  The  physiology 
of  the  cell  here  includes  a  special  selective  faculty,  quantitatively  determin- 
ed for  the  aluminiurn-ion,  which  is  concentrated  in  the  higher  plants  in  the 
roots,  rhizomes,  tubers  or  bulbs.  In  these  higher  plants,  it  is  the  general 
rule  that  the  epigeal  part  always  contains.less  aluminium-ions  than  the  sub- 
terranean part.  The  absorption  of  considerable  quantities  of  aluminium- 
ions  and  their  deposit  aimongst  the  reserve  material  in  seeds  foims  a  charac- 
teristic physiological  property  of  the  aquatic  and  hydrophilous  flora. 

III.  —  MesophiIvOUS  fi^ora.  —  Plants  growing  in  an  environment  of 
average  humidity  and  which  can  be  modified  wdthin  certain  limits,  belong  to 
the  "  mesophilous  flora  "  (e.g.  certain  Graminaceae,  Papilionaceae,  Caryo- 
phyllaceae,  etc.).  When  these  plants  grow  in  a  rather  dry  environment  the 
root  and  epigeal  systems  are  extremely  poor  in  aluminium  ions  ;  on  the  con- 
trary, the  same  plants,  growing  in  a  damp  or  marshy  soil  accumulate,  espe- 
cially in  their  roots,  notable  quantities  of  aluminium  ions. 

There  thus  seems  to  be  a  well  defined  relationship  between  the  diffu- 
sion of  the  aluminium  ions  in  the  plant  world  and  the  e  dap  hie  and  ecological 
factors. 

1340  -  Experiments  on  the  Resistance  of  Plants  to  Cold.  — pantanelli,  E.,in  Atti delta 

Reale  Accademia  dei  Lined,  Series  V,  Vol.  XXVII,  Pt.  3,  pp.  126-130  ;  Pt.  4,  pp.  148-153. 
Rome,  1918. 

Experiments  were  made  with  cultures  inpots.eachcf  which  contained 
several  plants.  The  pots  formed  a  series  of  ten,  receiving  food  salts  in  the 
following  order,  making  it  possible  to  distinguish  the  ions  most  important 
for  the  metabolism  of  the  plant  :  — 

Pot  1)  Control,  spring  water  containing  chiefly  bicarbonate  of  lime. 

Pot  2)  NaNOs  (nitric  nitrogen  ;  cation  ^\ith  little  or  no  food  value). 

Pot  3)  (NH4)2  CO3  (ammoniacal  nitrogen  ;  anion  negligeable) . 

Pot  4)  KHCO3  (potassium  ;  anion  negligeable). 

Pot  5)  EINO3  (potassium  and  nitric  nitrogen). 

Pot  6)  KH2  PO4  (potassium  and  phosphoric  acid). 

Pot  7)  Mg  SO4  (magnesium  and  sulphuric  acid). 

Pot  8)  Nag  SO4  (sulphuric  acid  ;  cation  with  little  or  no  food  value). 

Pot  9)  NaN03  -f-  KH2  PO4  (complete  fertiliser  ;  nitric  acid,  potassium 
and  phosphoric  acid). 

Pot  10)  NaNOg  +  KH2  PO4  -f  Mg  SO4  (complete  formula  ;  pcAas- 
sium,  magnesium  and  sodium). 

I.  — ^Experiments  made  at  temperatures  bki^ow  fpeezing  point.  — 
The  plants  (wheat,  beet  and  sunflower)  were  grown  m  cold  greenhouses  f^om 
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January  to  April  and  then  exposed  to  temperatures  low  enough  to  cause  freez- 
ing. Wheat  and  beet,  taken  from  an  external  temperature  of  iiPC,  were 
cooled  to  —  4.5° C.  in  5  hours.  The  temperature  was  then  raised  to  6°C. 
in  14  hours  and,  finallj-,  the  plants  were  warmed  to  room  temperature.  The 
sunflower  plants,  taken  from  a  temperature  of  120C,  were  cooled  in  3  hours 
to  —  3.50  C,  and  kept  at  that  temperature  for  2  hours.  The  temperature 
was  then  raised  to  6°  C.  in  15  hours  and  the  plants  finally  brought  to  12°  C. 

II.  —  Experiments  MADE  at  temperatures  above  freezing  point, 
—  The  plants  (tomato  and  maize), grown  in  a  cold  greenhouse  from  April  to 
July  heated  dailv  to  as  much  as  38^0.,  were  then  exposed  to  temperatures 
a  little  above  0°  C.  so  as  to  avoid  freezing. 

Conclusions.  —  i)  No  immediate  relation  was  observed  between 
resistance  to  cold  and  the  food  value  of  the  salts  supplied  to  the  plants. 
Nitrates  diminished  the  resistance  to  cold  most.  Potassium  and  phosphoric 
acid  inhibited  the  unfavourable  action  of  the  nitrates,  but  did  not  increase 
the  resistance  of  the  plants. 

2)  No  relation  between  growth  and  resistance  tc  cold   was  found. 

3)  No  relation  was  found  between  the  molecular  concentration  of 
the  cell  sap  (determined  by  the  cryoscopic  method)  and  resistance  to  cold. 
The  maize  plants  which  resisted  best  were  those  which  increased  or  main- 
tained high  osmotic  pressure  of  the  cell  sap  during  cooling. 

4)  There  is  no  relation  between  resistance  or  the  density  of  the  cell 
sap  in  wheat  and  beet.  The  most  resistant  sunflower,  tomato,  and  maize 
plants  were  those  the  cell  sap  of  which  was  richest  in  extract. 

5)  The  proportion  of  mineral  principles  dissolved  in  the  cell  sap  does 
not  inflence  the  resistance  but,  in  the  case  of  the  tomato,  the  cell  sap  of  the 
most  resistant  plants  was  poorer  in  minerals.  During  cooling  the  mineral 
principles  of  the  most  sensitive  maize  plants  dissolved . 

6)  There  was  no  relation  between  resistance  and  the  proportion 
of  free  or  combined  acids  present  in  the  cell  sap  before  cooling,  during  which 
the  acidity  of  maize  and  tomato  increased. 

7)  Before  cooling  no  relation  could  be  found  between  the  resistance 
and  the  sugar  or  plastic  carbohydrate  contents.  Nevertheless,  the  plants 
which  suffered  most  were  those  which,  diuring  cooling,  disposed  of  the  least 
sugar,  either  because  much  of  it  had  been  destroyed  or  because  sufficient 
starch  was  not  dissolved. 

Resistance  to  cold  has,  therefore,  no  connection  with  the  concentration 
of  the  cell  sap,  nor  with  its  content  in  acids  or  salts,  but  with  the  amount  of 
sugar  retained  by  the  cell  during  cooling.  The  author  intends  to  study  whe- 
ther the  sugar  acts  onh^  as  a  source  of  energy  or  if  it  protects  the  protoplasm 
against  autolysis,  as  appears  to  be  the  case  by  its  strong  anti-proteohi;ic 
action. 

8)  These  relations  were  observed  in  cases  of  death  by  freezing  as  well 
as  in  those  of  death  by  cooling  only.  In  both  cases  the  drying  up  of  the 
organs  was  proportionate  to  the  deterioration  suffered,  and  always  occurred 
although  the  environment  was  saturated  with  moisture.       * 
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1 34 1  -  The  Influence  of  the  Physiological  Condition  of  the  Seed  upon  the  Course  of 
Subsequent  Growth  and  upon  the  Yield;  the  Effects  of  Soaking  Seeds  in  Water  (i). 

—  KiDD,  F.,  and  West,  C.,in  The  Annalx  of  Applied  Biology,  Vol.  V,  No.  i,  pp.  1-12 
+  10  Tables  -\-  5  Figs.     Cambridge,  July,  1918. 

Of  late  years  in  most  researches  dealing  with  the  Seed  the  attention 
has  been  almost  entirely  concentrated  upon  the  question  of  germination, 
while  little  attention  has  been  paid  to  the  eventual  influence  of  treating 
the  grain,  which  would  show  how  far  the  physiological  condition  of  tb.„ 
plant  in  the  seed-stage  may  exert  a  pre-determining  influence  upon'the  whole 
subsequent  course  of  growth  and  development.  This  importance  of  this 
question  is  obvious  when  it  is  said  that  the  yield  from  an  equal  number  of 
plants  of  a  pure  line  may  vary  50  %  or  even  more,  owing  to  the  pre-deter- 
mining influence  of  the  physiological  condition  of  the  seed  as  affected  by 
environmental  conditions  both  before  and  during  germination. 

The  authors  iindertook  to  study  this  predetermining  influence  and,  in 
the  present  paper,  give  the  first  results  obtained  by  immersing  the  seeds 
in  water  at  170C.  for  8,  24,  48  and  72  hours.  The  seeds  used  were  those  of 
the  pea  {Pisum  sativum),  dwarf  bean  {Phaseolus  vulgaris),  barley  (Hordeum), 
sunflower  {Helianthus  annuus),  white  mustard  [Brassica  alba),  broad  bean 
[Vicia  Faha),  white  lupin,  wheat  and  oats.  The  effects  observed  on  the 
rate  of  germination  of  the  various  samples  thus  treated,  as  well  as  on  the 
yield  of  the  plants  obtained  (length  of  stem  and  root),  lead  to  the  conclusion 
that  soaking  the  seed  in  water  may  have  a  marked  effect  on  the  subsequent 
growth  of  the  plant.  The  nature  of  the  effect  is  strongly  specific,  quite  dif- 
ferent results  being  obtained  by  similar  treatment  upon  closely  alUed  plants, 
as  is  shown  very  strikingly  by  beans.  The  results  of  soaking  the  seeds  of 
the  dwarf  bean  even  for  6  hours  becomes  evident  after  a  month's  growth  by 
a  decrease  of  26  %  (as  compared  with  control  plants  set  dry)  in  the  dry 
weight  yield  of  the  tops  of  the  plants.  Seeds  of  the  same  species,  soaked 
in  water  for  24  hours  before  sowing,  showed  the  most  rapid  and  vigorous 
germination,  while  later,  12  days  after  sowing,  the  total  length  of  these 
plants  as  compared  with  the  controls  set  dry. was  as  2.4  :  13.8. 

The  results  obtained  with  the  Broad  Bean  are  quite  different  :  the  ef- 
fect of  soaking  the  seeds  was  found  to  be  increasingly  beneficial,  not  only  on 
the  percentage  of  germination,  but  also  upon  the  size  of  plant  produced. 
Thus,  3  weeks  after  sowing,  the  average  height  of  the  plants  produced  from 
seeds  planted  dry  was  only  4  cm.  as  compared  with  10.4  cm.  in  the  case  of 
those  soaked  for  3  days  before  sowing. 

The  photographs  accompanying  the  article  show  clearly  the  effect  of 
soaking  the  seed  on  the  growth  of  the  plants. 

1342  -  The  Influence  of  Temperature  on  the  Germination  of  the  Seeds  of  the  White 

Mulberry.  —  Acqua,  C,  in   Informazioni  seriche,  Year  V,  No.  8,  pp.  131-132.     Rome, 


April  20,   1 91 8 


I^aboratory  germination  tests  of  white  mulberry  seeds,  distributed  gra- 
tis by  the  Italian  Ministry  of  Agriculture,  for  forming  "  prati  di  gelso 

^_^_ 

(i)  See  also  R.,  June,  Aug.  and  Sept.  1917,  Nos.  533,  717  and  804.  (Ed.) 
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(dwarf-plant  plantations).  In  practice,  a  germination  percentagecf  50  %  is 
satisfactory. 

The  tests  show  that,  at  20^0^,  germination  commences  on  ths  5th  day, 
taking  place  gradually,  so  much  so  that  a  final  total  of  23  %  is  obtained.  At 
250 C,  germination  begins  on  the  4th  day,  and  the  total  is  34  %.  The  opti- 
mum is  obtained  at  30^  C,  with  vigorous  germination  on  th?  third  day  and 
a  total  of  62  %.  At  35*^0.,  there  is  diminished  intensity  (a  total  of  50  %) 
and,  at  40"  C,  germination  ceases.  The  influence  of  the  temperature  is, 
therefore,  important,  and  growers  should  take  it  into  account. 

The  experiments  all  show  that  the  seeds  are  not  harmed  when  they 
remain  at  a  low  temperature  in  a  damp  room  or  in  the  .soil,  as  happens,  for 
example,  with  autumn  sowing.  Growers  shoidd  not  be  alarmed,  therefore, 
if  the  season  is  cold  and  the  young  plants  do  not  appear;  cultivation  should, 
on  the  contrary,  be  continued.  But  it  maybe  more  advisable  to  delay  sow- 
ing until  the  temperature  is  sufl&cientl>  high  to  assure  more  rapid  germina- 
tion. It  is  not  necessary  to  wait  for  the  optimum  temperature  and  a  lower 
temperature  may  even  be  considered  as  sufficient,  provided  it  is  not  too  low. 

As  regards  the  amount  of  heat  necessary  for  completing  germination, 
the  author  shows  that  the  nearer  the  favourable  conditions  of  temperature 
are  approached  that  amount  is  smaller. 

It  still  remains  to  be  seen  whether  the  young  plants  obtained  by  using 
various  quantities  of  heat  have  thesamestrengthandsubsequently  develop 
equally  quickly.     The  author  is  continuing  his  researches  on  this  subject. 

1343  -  Mutation  Observed  in  a  Pure  Strain  of  Two-Rowed  Barley  {Hordeum  plant 

distichum  L.),  in  Bavaria.  —  Kiessling,  I,.,  in    Zdtschrift  fur  induktive  Abstam-  BREKDiNG 

mungs-  unci  Verefbungslehre,  Vol.  XIX,  Pt.  3,  pp.  145-159.  lycipzig,  June,  1918. 

In  1912  the  author  described  a  new  variety  of  two-rowed  barley  ob- 
tained by  mutation  in  the  Vriesian  sense  in  the  9th  generation  of  a  pure 
strain  of  Hordeum  distichum  described  by  the  symbol  Fg2 .  The  new  variety, 
described  by  the  symbol  Fg3,  has  the  following  characters  :  — 

i)  lycaves  pale  green  as  a  result  of  decrease  in  the  amount  of  chloro- 
phyll and  the  number  of  chromatophore  cells  and  chloroplascs. 

2)  More  abundant  tillering  and  greater  development  of  foliage. 

3)  I/Dnger  ears  and  awns,  shorter,  but  more  numerous  internodes, 
lighter  straw. 

4)  Higher  yield  in  grain. 

5)  High  water  content  of  the  vegetative  parts,  lower  resistance  to 
cold,  greater  susceptibility  to  the  action  of  external  agents. 

Numerous  methodical  observations  and  investigations  made  since  1912 
show  this  variety  to  have  remained  absolutely  constant  so  far,  transmitting 
its  characters  integrally  from  generation  to  generation.  It  is,  therefore, 
for  unknown  reasons,  a  true  mutation,  i.  e.  an  unexpected  hereditary  varia- 
tion. To  what  category  of  mutations  does  it  belong  ?  Is  it  a  case  of 
progressive  mutation  due  to  thfe  appearance  of  new  factors  (determinants) 
capjible  of  influencing  the  manner  of  growth  and  th^ formation  of  tissues, 
or  a  mutation  hy  loss  due  to  the  disappearance  of  one  or  more  factors  ? 

« 
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The  most  striking  character  of  the  mutation  is  lack  of  chlorophyll  with 
which,  as  easily  explained  physiological  correlations,  might  be  connected 
the  other  different^l  characters,  or  at  least,  many  of  them.  The  appearance 
of  the  new  variety  could  then  be  explained  by  the  loss  of  one  or  more  of 
the  factors  governing  the  formation  of  chlorophyll.  To  prove  whether  this 
be  really  so  the  author  made  hybridisation  experiments  from  1911  onwards. 

The  mutated  plant  Fg3  was  twice  crossed  with  the  parent  Fg2,  first, 
in  1911,  in  the  sense  Fg3  9  X  Fg2  (^  ,  then,  in  1912,  iri  the  sense  Fg2  $  X 
Fg3  r^  .  The  hybrids  of  the  Fjof  both  of  these  crosses  were  of  a  distinct- 
ly darker  green  than  the  form  Fg3  and  it  was  not  possible  to  distinguish 
them  with  certainty  from  the  Fg2  foim.  In  the  Fj generation  the  averages 
from  ten  determinations  were  :  —  2370  pale  green  plants,  9073  green  (inter- 
mediate colour)  plants,  and  2591  dark  green  plants.  The  figures  correspond 
to  the  Mendelian  ratio  0.7  :  2.6  :  0.7.  The  theoretical  ratio  would  be 
1:2:1  (the  excess  of  plants  of  intermediate  colour  being  attributable  to 
the  fact  that  all  doubtful  cases  were  usually  placed  in  this  category).  This 
ratio  is  that  of  a  monohybrid. 

If  the  designation  fl*  is  given  to  the  chlorophyll  factors  common  to 
the  two  forms  Fg2  and  Fg3  and  the  designation  Q^  to  the  factor  which  has 
disappeared  in  the  Fg3,  the  following  gametic  formulae  are  obtained  :  — 

Fg2  =  G''  G''  G"^  G^  Fg3  =  G'*  G^  g''  g'' 

Fj  =  Q''  G^  g""  g^  (darker  than  Fg3  and  probably  lighter  than  Fg2). 
7^2  =  1  0^  Q''  G^  G^  +  2  G^  G''  G''  g^  +  i  G^  Q^  g^  g" 

as  dark  as  Fga  intermediate  as  light  as  Fg3. 


,v 


This  would  confirm  the  hypothesis  of  mutation  by  loss  though  it  would 
be  impossible  to  say  whethei  0^  had  really  disappeared  ox  was  merely  latent. 
In  none  of  the  numerous  hybridisation  tests  did  this  factor  reappear  even 
sporadically.  It  therefore  setms  probable  that  the  homozygous  plant, 
Fg3.  lest  not  only  one  factor,  but  a  pair  of  factors. 

As  has  already  been  said,  the  Fg3  form  is  distinguished  not  only  by  the 
colour  of  its  leaves,  but  also  by  other  characters,  the  existence  of  which  may 
be  considered  to  be  an  effect  of  loss  of  chlorophyll.  Thus.^the  foliage  tends 
to  develop  more  to  make  up  for  the  loss  of  assimilating  power  of  the  green 
surface,  the  total  water  content  increases,  the  number  of  stomata  decreases,* 
etc.  Nevertheless  all  these  adaptations  do  not  entirely  cc  mpensate  for  the 
deficiency  of  chlorophyll,  and  the  yield  in  grain  of  Fg3  remains  inferior  to 
that  of  Fg2 .  Moreover,  the  low  resistance  to  cold  of  Fg3  is  clearly  connected 
with  the  higher  water  content  of  its  tissues. 

1344  -  The  Relation  between  Colour  and  other  Characters  in  Certain  Avena  Crosses.— 

I<ovE,  11.  H.  and  Craig,  W.  T.,  in  The  American  Naturalist,  Vol.   lyll,   Nos.    620-621, 
pp.  369-383.     New  York,  August-September,  1918. 

The  paper  under  review  gives  the  results  of  a  series  of  crosses  between 
Avena  fatua  and  A.  sativa  made  in  order  to  study  the  inheritance  of  awn 
development,  glume  colour  and  pubescence. 

Characters  o^  the  parents.  —  Avena  fatua:  —  glumes  brown'  or 
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black,  many  awns,  pubescent  both  inside  and  outside.  Avena  saliva :  — 
pale  yellow  glumes,  glabrous  and  few  or  no  awns. 

Fj.  —  Characters  intermediate  between  those  of  the  parents,  brown 
glumes,  inner  kernel  always  without  awns,  but  with  sparse  dorsal  hairs. 

Gr,UME  COLOUR  IN  Fg  AND  Fg.  —  In  Fg  there  were  three  colour  types, 
310  black,  92  grey,  and  18  yellow.  Assuming  Avena  fatua  to  possess  the 
factor  determining  black  B,  that  of  grey  0,  and  that  of  yellow  Y,  i.  e.  the 
formula  BBQQYY,  and  Avena  saliva  only  the  determinant  Y  and  the  formula 
bbggYY,  the  ratio  in  Fg  should  be  12  hlack-glumed  plants  :  3  grey  glumed 
plants  :  I  yellow-glumed  plant.  The  numbers  found  (310  :  92  :  18)  cor- 
respond fairly  well  to  those  calculated  by  this  ratio  (315.00  :  78.75  ;  26.25), 
especially  as  the  differences  between  the  first  and  second  are  due  to  the  diffi- 
culty of  distinguishing  clearly  the  plants  with  pale  yellow  glumes  frc^m  those 
with  pale  grey  glumes.  If  all  the  plants  with  glumes  other  than  black  are 
placed  in  one  group,  the  ratio  obtained  is  310  with  black  glumes  :  iii  with 
grey  or  yellow  glumes ,  corresponding  to  3  :  i.  This  is  confirmed  by  F3  which 
contains  230  black-glumed  plants,  57  grey-glumed  and  21  yellow-glumed 
ones. 

REIyATION  between  C0I,0UR  of  GIvUMES  and  DEVELOPMENT  OF  AWNS 

IN  Fj  AND  F3  :  —  The  percentage  of  awns  was  obtained  by  counting 
the  total  number  of  spikelets  and  the  total  number  of  awncd  spikelets  and 
expressing  the  second  as  a  percentage  of  the  first.  The  following  table  shows 
these  percentages  in  the  black,  grey  and  yellow  F^  plants  of  the  cross  Avena 
fatua  X  Avena  saliva  var.  Sixty  Day, 


Percentage 
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9 

7 

I 

1 

— 
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—         — 

— 

— 

— 

18 
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Totals 

66 

41 

27 

34 

15 

27 

27 

28 

15 

II 

2 

127 

420 

The  black  oats  passed  through  all  the  different  degrees  ficm  fully  awnt  d 
to  awnless.  The  same  may  be  said  of  the  grey  oats,  except  that  the  total 
number  of  awned  plants  is  much  lower.  On  the  contrary,  the  yellow  oats 
differed,  widely  from  the  two  preceding  groups  by  the  rareness  of  their  awns 
the  percentage  of  which  did  not  ecxeed  30.  It  seems  probable  that  the  yel- 
low factor  has  an  inhibitoiy  influence  on  the  determination  of  awns. 
This  hypothesis  is  confiimed  by  F3. 

Relation  between  colour  and  pubescence  of  the  glumes  in  Fg 
AND  F3  :  —  The  Fg  of  the  cross  Avena  fatua  x  Avena  saliva  var.  Sixty  Day 
contained  :  — 
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a)  310  black  plants,  all  pubescent,[ii2  on  both  glumes  of  the  spikelet, 
198  on  one  glume  only. 

b)  92  grey  plants,  26  of  which  had  pubescence  on  both  glumes  of 
the  spikelet,  42  on  one  glume  only,  and  24  of  which  were  completely  smooth. 

c)  18  yellow  plants,  all  of  which  were  perfectly  smooth. 

These  facts  show:  —  i)  an  incompatibility  between  yellow  glumes  and 
pubescence  ;  2)  the  probable  existence  of  two  factors  for  pubescence  one 
of  which  is  linked  with  the  black  colour  factor.  If  this  be  so  black  oats 
would  have  two  factors  for  pubescence,  grey  oats  only  one. 

Assuming  Avena  fatua  to  have  the  formula  BB  OQYYPP,  where  B  re- 
presents both  the  black  colour  factor  and  one  of  the  two  pubescence  factors, 
the  secondone  being  expressed  by  P,  the  ioinmla  oi  Avena  satwavar .  Sixty 
Day  would  be  bb  gg  YY  pp,  and  its  F^  hybrids  with  A.  fatua  Bb  Og  YY  Pp. 
These  hybrids  form  8  different  gametes,  the  recipiocal  combinations  of 
which,  taking  the  inhibitory  action  of  Y  into  account,  should  give  in  F, 
48  black  pubescent  plants,  9  grey  pubescent  plants  and  4  smooth  yellow 
plants.  Between  plants  with  pubescent  and  those  with  non-pubescent 
glumes  there  should  be  the  ratio  57  :  7  (i),  and  of  the  420  Fg  plants  374.06 
should  be  pubescent  and  45.94  smooth.  The  numbers  found,  378  and  42, 
correspond  very  well  wilth  these  theoretical  numbers.  The  existence  of 
two  factors  for  pubescence,  one  of  which  is  linked  with  the  factor  for  black 
colour,  is  confirmed  by  an  examination  of  Fg. 

A  series  of  crosses  between  Avena  fatna  and  Avena  sativa  var.  Tartar 
King  gave  in  the  Fg  pubescent  and  smooth  plants  in  the  ratio  15  :  i  or  3  :  i. 
In  the  second  case  ANOTHER  TYPE  of  Avena  fatua -wsLntinginthe  determinant 
P  and  having,  consequently,  the  foimula  BB  YY  00  pp  must  be  concerned. 
If  this  type  is  crossed  with  Sixty  Day  all  the  yellow  and  grey  F2  hj^brids  are 
completely  smooth.  This  second  type  of  Avena  fatua  then  has  only  one 
pubescence  deteiminant,  that  linked  with  the  black  colour  factor. 

1345  -  Methods  for  Selecting  and  Improving  the  Cotton  Plant,  in  Egypt,  —  See 

No.  1356  of  this  Review. 

1346  -  Apple  Selection  in  Canada.  —  Macotjn,  W.  T.  (Dominion  Horticulturist),  in  the 
Federal  Ministry  of  AsricuUure,  Canada,  Dominion  Experimental  Farms,  Horticultural 
Branch,  Bulletin  No.  S6,  154  pp.  +  25  Figs.  Ottawa,  1908. 

As  the  demand  for  Canadian  apples  is  continually  increasing  the  Farms 
and  Experimental  Stations  of  that  country  have  been  working  for  some 
years  with  the  object  of  obtaining  good  varieties  that  would  do  well  in  the 
climate  of  the  North-West  by  working  on  4  lines  :  —  i)  selection  of  seed  ; 
2)  acclimatisation  and  seed  selection  ;  3)  selection  of  bud  variations  ; 
4)  crossing  with  wild  or  half- wild  strains  with  a  short  vegetative  period 
and  very  resistant  to  low  temperatures. 

i)  Seed  SEI.ECTION.  —  By  choosing  from  each  tree  fruit  of  good  taste, 
size  and  colour  and  sowing  their  seeds  separately,  plants  may  be  obtained 
that  tend  to  retain  and  transmit  the  characters  for  which  they  were  select- 


(i)  Not  taking  into  consideration  the  inhibitory  action  ot  Y  this  ratio  would  be  15:1. 
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ed.  la  1898  the  Ottawa  central  Experimental  Farm  had  an  orchard  con- 
taining about  500  varieties  of  apples  which  could  produce  countless  combi- 
nations of  characters  owing  to  natural  cross-pollination.  The  seeds  of  some 
g.pples  of  specially  good  taste  and  quality,  especially  the  varieties  Mac- 
intosh, St.  lyaurent,  Fameuse,  Wealthy,  Shiawassee,  Swayzie,  Winter  Scott, 
Salome,  lyawyer,  Gano,  Northern  Spy,  winter  St  I/aurent,  Bullock  (American 
Golden  Reinette)  were  gathered  and  sown  separately.  In  this  way  over  a 
thousand  varieties  were  obtained,  of  which  378  are  now  showing  good  pro- 
mise, particularly  Brock,  Joyce,  Melba,  Pedro  (from the  Mac  Intosh  variety); 
Diana,  Gerald  (from  lyangford  Beauty);  Donald,  Elmer,  I^ipton,  Niobe, 
Rocket,  Thurso  (from  Northern  Spy);  Galetta  (from  Wealthy);  Ramona 
(from  Shiawassee  Beauty). 

2)  Acci,iMA.TiSA.TiON  AND  SEED  SELECTION.  —  In  1890,  an  orchard, 
was  started  with  3000  plants  obtained  from  seeds  of  apples  grown  to  the 
north  of  Riga,  Russia.  The  number  of  varieties  thus  obtained  gradually 
diminished,  finally  forming  a  small  group  with  notable  resistance  to  cold, 
which  gives  to  varieties  of  Russian  origin  at  the  north  of  the  45th  paral- 
lel narked  superiority  over  thcJse  coming  from  the  United  States,  which, 
however,  are  better  to  the  south  of  that  latitude.  The  varieties  worthy  of 
note  are  Duchess  of  Oldsnbourg,  Transparent  Yellow,  Claire,  Neville,  Oscar, 
Percival,  Roslin,  Rupert. 

3)  SeI/ECTION  of  bud  variations.  —  Some  varieties  are  created  by 
Tjud  variations.  Thus,  on  the  Fameuse  apple,  one  or  more  branches  occur 
bearing-apples  that  are  redder  than  those  on  the  other  branches.  The  Banks 
Ted  Gravensteins,  originating  from  New  Caledonia,  are  also  due  to  a  bud  va- 
riation. Up  to  the  present,  however,  but  few  variations  of  this  kind  have 
Ijeen  registered. 

4)  Crossing.  —  Several  Canadian  varieties  of  apple  have  been  obtained 
lay  crossing.  For  some  years  this  has  beeh  carried  out  at  the  Agiicultural 
College  and  Horticultural  Station  of  the  province  of  Ontario,  and  it  is  quite 
probable  that  good  varieties  will  be  produced  by  this  method. 

In  1887,  the  year  when  the  Experimental  Farms  were  opened,  that  of 
Ottawa  imported  from  the  Botanical  Garden  of  Petrograd  (Russia)  some 
seeds  of  Pyrus  haccata,  a  wild  apple  very  common  on  the  banks  of  I^ake  Bai- 
kal and  in  other  regions  of  Northern  vSiberia ;  this  apple  is  very  resistant 
to  strong  winds  and  produces  fruits  as  large  as  a  cherry,  astringent, 
acid  and  sometimes  bitter.  These  seeds  were  sown  at  the  Ottawa  central 
iBxperiment  Farm  and  produced  a  large  number  of  plants  which  were  dis- 
tributed to  the  Experimental  Stations  of  Brandon  (Manitoba)  and  Indian 
Head  (Saskatchewan).  In  the  20  years  during,  which  this  Siberian  apple  has 
been  on  tiial  it  has  never  been  damaged  by  cold.  It  is  somewhat  dwarf, 
with  low  branches  and  a  strong  trunk ;  the  fruit  are  firmly  attached,  which 
explains  its  resistance  to  the  high  winds  that  are  frequent  on  the  prairies 
of  North- West  Canada. 

In  order  to  enlarge  and  improve  the  fruits  of  Pyrus  haccata,  Dr.  W.  Saun- 
ders carried  out,  in  1894,  a  series  of  crosses  between  that  species  and  the 
"best  Canadian  apples,  in  order  to  unite  in  one  and  the  same  plant  the  cha- 
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racters  of  "  good,  quality  fruit  "  and  "  resistance  to  bad  weather  "  Some  of 
these  hybrids  are  as  hardy  as  P.  baccata,  while  producing  much  larger  fruit 
than  those  of  that  species.  Cultural  tests  caried  out  in  a  number  of 
localities  of  the  North-West  gave  really  encouraging  results. 

Similar  results  were  obtained  by  crossing  the  best  varieties  of  Canadian 
and  Russian  apples  with  Pyrus  pnmifolia,  a  wild  apple  very  resistant  to 
cold  and  producing  fruit  twice  as  lage  as  those  of  Pyrus  baccata  (some  bo- 
tanists consider  it  as  a  distinct  species,  others  as  the  hybrid  Pyrus  Malus  X 
P.  baccata). 

In  hybridisation  tests  with  the  two  above  mentioned  species  pollen  of 
the  following  varieties  was  used:—  Tetofskj,  Duchesse,  Wealthy,  Anis,. 
Beautiful  Arcade,  Broad  Green,  Excelsior,  Fameuse,  Golden  Reinette,  Haas, 
•  Herren,  Krimskoe,  Red  Mac  Intosh,  White  Mac  Mahon,  Osimoe,  Pewaukee, 
Red  Astrakan,  Ribston  Pippin,  Winter  Scott,  Simbirsk  No,  9,  Swayzie, 
Grey  Apple,  Talman  Sweet,  Winter  St.  Laurent,  Transparent  Yellow. 

After  their  multiplication  and  cultivation  for  some  time  in  the  North- 
West  prairie  regions,  some  of  Dr.  Saunders'^  hybrids  have  proved  to  be 
very  hardy  and  they  represent  a  considerable  advance  in  the  creatien  of 
resistant  apples  for  the  North-West. 

The  following  varieties,  distinguished  by  the  size  of  their  fruit  (dia- 
meter from  1.2  to  1.8  in.),  are  worthy  of  note  :  — 

Jewel  [P.  baccata  X  Transparent  Yellow)  Elsa  [P.  baccata  X  Transparent  Yellow. 

Columbia  (P.  baccata  X  Broad  Green)  Eve  (P.  baccata  X  Sitnbersk  No.  9) 

Charles  (P.  baccata  X  Tetofsky)  Dean  (P.  baccata  X  Wealthy).        • 

Silvia  (P.  baccata  X  Transparent  Yellow)  Tioneer  {P.  Baccaia  X  Tetofsk}'). 
Tony  (P.  baccata  X  Mac  Mahon). 

The  seed  progeny  of  these  hybrids  nearly  all  gave  fruit  smaller  than 
that  of  the  parents;  this  fruit  was  not  big  enough  to  stand  comparison  with 
those  of  the  less  hardy  varieties.  In  order  to  obtain  varieties  with  large 
fruit,  while  still  sufficiently  hardy  to  withstand  open-air  cultivation  in  the 
Prairie  region,  the  g.bove  hybrids  were  again  crossed  in  1904  with  the  follow- 
ing good  varieties  of  apple  (providing  the  pollen)  :  —  Mac  Intosh,  Baldwin, 
Cranberry,  Duchess,  Northern  Spy,  October,  Winter  Scott,  Simbirsk  No.  9, 
Tetofsky,  Transparent  Yellow,  Ontario,  Gideon,  Rideau,  Haas,  August, 
Walter,' Wealthy,  Mac  Mahon.  The  seeds  from  these  crosses  were  sown  at 
Ottawa  and  gave  407  trees  which  began  to  bear  fruit  in  1910.  Most  of  them 
produced  fruit  no  bigger  than  that  of  the  female  parent,  but  24  produced 
apples  measuring  more  than  2  in.  in  diameter,  especially  the  varieties :  — 

Wapella  (Dean  X  Ontario)  with  fruit  measuring  2.2  X  2.2  in. 
Angus  (Dean  X  Ontario)  with  fruit  measuring  2.0  X  2.2  in. 
Martin  (Pioneer  X  Northern  Spy)  with  fniit  measuring  2.2  X  2.4  in. 
Gretna  (Pioneer  X  Northern  Spy)  with  fruit  measuring  2.0  X  2.2  in. 

As  has  been  seen  previously  cross  pollination  occurring  naturally  be- 
tween apple  trees  growing  side  by  side  may  produce  superior  strains.     There 
would  be  a  much  greater  probability  of  obtaining  tangible  and  sure  results 
were  the  hybridisation  carried  out  artificially.    Thjs  the  author  has  already^ 
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done  by  using  the  varieties  :  ■ —  Anis,  Anisim,  Antonowka,  Baldwin,  Bax, 
ter,  Bethel,  Bingo,  Cobalt,  Crusoe,  Duchess  of  Oldenbourg,  Dysr,  Danville- 
Famous,  Forest,  Glcnton,  Giavenstin,  Hibernal,  Lawyer,  I^cwland,  Rasp- 
berry, Malindia,  Milwaukee,  Mac  Intosh,  Mac  Mahon,  Newton,  Northern 
Spy,  North  Western  Greening,  R.  I.  Greening,  Rosalie,  Rouleau,  Scott, 
Stone,  Winter  Rose,  and  Walton.  At  present  there  are  about  1000  hybrids 
being  cultivated,  of  which  100  have  already  borne  fruit.  Some  of  the  best 
among  the  new  varieties  cbtained  in  this  way  are  Veimac  (Lawyer  $  X 
Mackintosh  (5 )  and  Rustler  (Mac  Intosh  $    X  Lawyer  Mavis  (5  ). 

1347  -  Selection  of  the  Valencia  Orange  in  California,  "U.  S.  A.— Shamel,  a.  d.,  scoxt, 

1,.  B.  and  Pomeroy,  C.  S.,  in  the  U.  S.  Department  of  Agriculture,  Bulletin  No.  624,  120 
pp.  +  4  Tables  +  9  Figs.  +  14  Plates.    Washington,  July  25,  1918. 

The  Valencia  oracge,  widely  cultivated  in  California,  has  no  stable  cha- 
racters, as  was  hitherto  believed  to  be  the  case,  but  is  composed  of  a  large 
number  of  strains  capable  of  being  isolated  and  propagated.  These  strains 
differ  from  each  other  in  the  size  arid  shape  of  the  fruit,  habit  of  growth, 
period  of  ripening,  etc.     There  are  twelve  principal  strains  :  — 

1)  Valencia  strain.  — Trees  erect  withopenheadshavinglarge, round- 
ed leaves  ;  irregular  producers.-  Fruit  globular,  of  medium  size,  slightly 
flattened  at  the  blossom  end;  rind  thin,  bright  orangein  colour;  juice  abun- 
dant and  sweet;  0  to  10  seeds  per  fruit  with  an  average  of  3.  The  fully  ri- 
pened fruit  is  of  good  quality,  inferior  only  to  the  Washington  Navel  variety. 

2)  Corrugated  strain. —  Trees  with  drocping  branches  and  leaves  smal- 
ler than  those  of  the  Valencia  variety  ;  less  pioductive  than  the  Valencia. 
Fruit  oblong  or  cylindrical;  large,  thick,  very  rough,  corrugated  rind,  green- 
ish; little  juice  of  poor  quality  and  flavour;  an  average  of  2  or  3  seeds*  per 
fruit. 

3)  Lon^ strain.  —  Trees  similar  to  Valencia  trees  in  habit  of  growth 
and  foliage,  but  less  productive.  Fruit  oval,  and  much  longer  than  that  of 
the  other  strains;  cross  diemeter  small  to  medium;  rind  smooth  and  of  a 
bright  orange  colour;  juice  abundant, sweet  and  of  good  quality;  an  average 
of  I  or  2  seeds  per  fruit.  The  shape  of  the  fruit  makes  it  unsuitable  for 
packing  and  marketing. 

4)  Ribbed  strain.  —  Branches  drooping  ;  very  irregular  production. 
Fruit  globular,  sometimes  flattened  at  both  ends,  small,  pale  yellow  ;  rough 
rind  with  ribs  running  from  one  end  to  the  other,  giving  the  transversal 
section  a  polygonal  shape;  juice  abundant  but  inferior  in  taste  and  quality 
to  that  of  the  Valencia  strain;  an  average  of  2  seeds  per  fruit.  The  shape 
of  the  rind  detracts  from  the  commercial  character  of  the  fruit. 

5)  Yellow  strain.  —  Branches  drooping  ;  annual  production  more  re- 
gular than  that  of  the  ribbed  strain.  Fruit  globular  and  small;  rind  thin, 
smooth  and  dark  yellow  in  colour  frequently  with  small  red  spots  or  streaks  ; 
an  average  of  i  seed  per  fruit.  On  account  of  their  smallness  and  colour 
these  oranges  are  ccmmercially  inferior  to  Valencia  ones  but  ripen  about  a 
month  earlier,  a  fact  which  make  them  valuble  under  certain  soil  and 
climatic  conditions. 
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■  6)  Smooth  strain.  —  Upright  trees  producing  fruit  similar  in  shape  to 
the  Valencia  strain,  but  snfeller  and  much  less  abundant ;  the  rind  is  very 
thin  and  very  smooth  (resembling  the  smooth  strain  of  the  Washington 
Navel  orange),  reddish-orange  in  colour;  juice  abundant  and  sweet;  an  aver- 
age of  2  or  3  seeds  per  fruit.  Although  much  less  productive  than  the 
Valencia  orange  this  strain  may  prove  valuable  in  California  if  it  is  isolated 
and  improved  by  bud  selection. 

7)  Barren  strain.  —  The  trees  have  a  drooping  habit  of  growth,  are 
very  finely  branched  and  have  dense  foliage  ;  they  grow  very  vigorously  and 
produce  a  very  large  number  of  flowers  but  little  fruit.  The  fruit  is  small 
with  a  thick,  rough  rind  and  little  juice  ;  they  are  of  inferior  qual  ty  and 
unsuitable  for  commerce. 

8)  Rough  strain.  —  Erect  trees  of  vigorous  growth  tending  to  produce 
a  large  number  of  suckers  and  abnormal  branches.  Fruit  inferior  in  quan- 
tity and  quality  to  that  of  the  Valencia  strain,  with  thick,  rough  rind 
of  an  orange-yellow  colour,  comparatively  little  juice  of  medium  quality. 

9)  sporting  strain.  —  The  trees  vary  greatly  in  production  and  habit 
of  growth  and  are  extraordinarily  vigorous ;  the  leaves  also  vary  greatly  in 
size  and  shape  and  the  foliage  is  rather  dense.  The  fruit  varies  very  much 
and  includes  all  the  forms  of  the  Valencia  orange  as  well  as  others.  As  a 
rtde  these  trees  produce  a  few  fruits  of  the  Valencia  strain  which,  on  the 
whole,  are  of  little  value  commercially. 

10)  Flat  strain.  —  Upright  trees  bearing  very  little  medium-sized 
fruit  flattened  at  both  ends  (which  gives  them  a  characteristic  appearance), 
with  a  thick,  rough,  yellow-orange  find  and  little  juice.  They  are  of  no 
value  commercially. 

11)  Navel  strain.  —  The  trees  resemble  Valencia  orange-trees  in 
their  yield  and  habits  of  growth  ;  and  their  fruit  is  also  similar  in  shape, 
size  and  colour  but  with  a  thinner  and  smoother  rind  and  a  small,  often 
rudimentary,  navel.  This  strain,  which  at  times  appears  as  a  limb  sport 
on  Valencia  trees,  has  been  isolated  and  propagated  commercially  under  the 
name  of  "Navelancia".  It  is  of  special  interest  because  it  is  possible,  by 
bud  selection,  to  isolate  from  it  a  seedless  strain  of  the  Valencia  variety. 

12)  Willow-leaf  strain.  —  Drooping  branches  with  leaves  resembling 
those  of  the  willow.  Fruit  is  rarely  produced  and  only  in  small  quant  ties. 
It  is  very  small  with  thick,  rough,  ridged  and  yellowish  rind  and  little  juice 
of  inferior  qually,  making  it  quite  useless  commercially.  It  is  one  of  the 
most  interesting  bud  variations  of  the  Valencia  variety. 

The  eleven  last  strains  are  all  derived  from  the  Valencia  variety  (also 
known  as  Hart's  Tardifl,  Hart's  Tardy  and  Hart's  late)  by  bud  variations 
which  still  occur  in  large  numbers  so  that  it  is  not  unusual  to  find  on  one 
tree,  or  even  one  branch,  two  or  more  of  these  strains.  Many  of  them,  as 
has  been  seen,  are  of  inferior  quality.  In  choosing  bud  wood  sufiicient 
attention  has  not  been  given  to  the  variability  of  the  Valencia  variety  so  that 
many  valueless  variations  have  been  widely  propagated. 

In  view  of  these  facts  the  authors  attempted  :  —  i)  to  determine  the 
degree  of  variability  of  the  Valencia  orange  and  the  comparative  commer-j 
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cial  value  of  the  different  strains  ;  2)  to  de  ermine,  by  the  proportion  of 
inferior  oranges  in  the  plantations,  to  what  extent  undesirable  variations 
have  been  propagated ;  3)  to  control,  by  improved  methods  of  propagation, 
the  entrance  of  undesirable  variations  in  commercial  Valencia  orange 
groves. 

During  the  four  years  1912-1915,  105  orange  trees  of  the  different 
strains  described  above  weTe  giown.  For  each  strain  annual  determina- 
tions were  made  of  :  — 

A)  The  number  and  weight  of  the  frmt  of  the  181,211  d  and  ^rd  grade.  —  The 
1st,  or  Orchard,  grade  includes  oranges  perfect  in  shape  and  colour.  The 
2nd,  or  Standard,  grade  includes  fiuit  which  is  saleable  although  faulty 
in  colour,  shape,  etc.  The  fruit  of  these  two  classes  is  graded  into  sizes 
varying  ficm  288  (the  smallest)  to  80  (the  largest)  by  a  mechanical  sizer. 
The  3rd,  or  Cull,  grade  includes  unsaleable,  inferior  quality  fruit  which  are 
not  sized,  only  their  numbei:  and  weight  being  recorded. 

B)  Average  number  of  seed  per  fruit,  determined  by  examining  three 
fruits  of  each  class,  i.  e.,  nine  in  all, 

•  C)  'Number  of  fruits  deviating  from  the  standard  type.  —  For  example,  in 
the  Valencia  strain  all  ribbed  or  other  foims  are  considered  deviations, and 
in  the  ribbed  strain  all  Valencia  or  coriugated  foims,  etc.  In  the  Sporting 
strain  fruit  of  the  Valencia  type  is  considered  roimal. 

The  results,  given  in  four  tables,  are  as  follows  :  • — 

ToTAi.  FRUIT  YIELD.  ■ —  On  a  general  average  this  is  between  a  maximuip 
of  171.6  lb.  for  a  high-yieldirg  Valencia  strain  and  a  minimum  of  6  lb.  for 
theBarrenstraininthefollcwirgorder:— Valencia  131. 81b.,  Spoiting  127.6, 
Corrugated  113. 5,  Long  107.2,  Coarse|99.7,  Rongh|98,5.Low-yieldiEg  Valen 
cia  91. 1.,  Small  yellow  79.1,  Unpioductive  77.2,  Smooth  75.8,  Yellow  72.1, 
Barren  6.0  lb. 

Yield  of  ist  grade  fruit.  —  High-yielding  Valencia  125.9  ^^-  P^^ 
tree,  Valencia  92.8,  Sporting  £0.7,  Long[66.5,  Low-yieldirg  Valencia  61.6, 
Smooth 60.6,  Coarse  53.1,  Ur pic ductive  50.0,  Yellow  36.5,  Small  yellow36.i, 
Rough  27.6,  Corrugated  24.7,  Barren  0.9  lb. 

Percentage  of  variable  fruits.  —  This  percentage  includes  a  mini- 
mum of  3.4  for  the  high-yielding  Valencia  and  a  maximumof  50.3  for  Barren 
with  the  following  inteimediate  figures  :—  Valencia  3.4%,  Smooth  3.4, 
Xow-yieldirg  Valencia  3.8,  Long  6.1,  Coaise  6.3,  Urpic  ductive  7.2,  Sporting 
12.5,  Small  yellow  12.9,  Yellow  50.6,  Coriugated  34.5,  Rct;gh47.3  %. 

CoNCEUSipNS.  —  The  Valencia  strain  undeniably  occupies  the  first 
place,  it  has  only  a  slight  tendency  to  vaiy  (3.4  %)  and  produced  much,fruit, 
mostly  1st  grade.  It  isthe  best  orange  from  acommercial  point  of  view.  If 
selected  the  Smooth,  Yellow,  and  Navel  strains  would  piove  valuable  sum- 
mer-ripening orarges.  The  other  strains  have  no  ccmmercial  value  and 
should  be  gradually  eliminated.  By  making  observations  similar  to  those 
described  during  a  number  of  years  and  recording  the  results  regularly  it 
is  possible  to  estimate  definitely  the  value  of  an  orange  and  thus  to  choose 
for  propagation  only  t^jose  distinguished  by  low  variability  and  a  high 
yield  of  superior  quality  fruit.     This  system,  though  it  does  not  exclude 
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completely  the  possibility  of  bud  variations,  makes  it  possible  to  obtain  a 
high  degree  of  uniformity  and  stability  in  the  characters. 


1348  -  Measures  taken  in  Hungary  for  the  Production  of  Sugar  Beet  Seed.—  Wochen- 

SEEDS  schrift  des Zcntralvereims  filrdie  RUbanzucher- Industrie Oesterrsichs  und  Ungarns,  Year I<VI, 

No.  14,  pp.  122-123.     Vienna,  April  4,  1918. 

By  an  order  dated  March  21,1918,  regarding  the  production  of  sugar 
beet  seed,  the  Hmgariau  Government  has  made  some  regulations  based 
on  the  emergency  war  laws.     The  chief  articles  are  given  below. 

Article  i.  — •  Every  sugar-beet  grower  who,  in  1918,  had  undertaken, 
by  a  regular  contract  with  a  sugar  works,  to  grow  25  hectares  or  more  of 
sugar  beets,  is  obliged  to  reserve  ^/25  of  that  area  for  the  growth  of 
seedbearing  sugar  beets. 

The  Sugar  Beet  Seed  Commission  (see  Art.  10)  can  allaw  fractions  less 
than  that  fixed  to  be  cultivated  for  seed  and  may  in  part  or  wholly  exoner- 
ate growers  from  that  obligation  beyond  -a  certain  limit. 

Art.  2.  — The  beet  grower  mast  obtain  his  seed-bearing  plants  from  seed 
with  which  he  will  be  specially  provided  by  the  sugar  works  and  according 
to  rules  laid  down  by  the  Ministry  of  Agriculture. 

Art.  3.  —The  beet  grower  mast  inform  the  sugar  works  as  to  the  quan- 
tity of  seed-bearers  obtained  during  the  first  year,  and  if  the  works  does  not 
make  other  arrangem.-nts,  he  must  keep  the  seed  during  the  winter.  The 
sAgar  works  will  then  communicate  the  information  received  to  the  above- 
mentioned  Commission. 

Art.  4.  —  Ou  request  being  made  by  the  growers,  the  sugar  works  are 
required  to  allow  them  advances  at  the  time  of  declaring  the  seed-bearers 
up  to  the  value  of  these  and  when  the  beets  have  been  delivered  for  extract- 
ing the  sugar. 

Art.  5.  — •In  the  case  when  the  sugar  works  does  not  make  different 
arrangements  and  even  if  the  ordinary  cultivation  contract  has  not  been 
renewed,  the  grower  is  obliged  to  replant  the  seed-bearing  sugar  beet  the 
following  season  and  give  them  the  usual  attention. 

Art.  6.  —  If  the  grower  does  not  replant  the  seed-bearing  beets  the  sugar 
works  is  authorised,  after  duly  informing  the  Commission,  to  confide  the 
cultivation  of  the  beets  in  question  to  other  growers,  paying  the  produce 
twice  the  maximum  price  fixed  for  ordinary  beets  if  it  is  in  autumn  and  2  ^ 
times  this  price  if  it  is  in  spring. 

Art.  7.  — •  The  sugar  works  is  obliged  to  take  away  fromthe  grower,  up 
till  December  i,  1919,  the  seed  he  has  produced,  free  at  the  consigning  sta- 
tion, at  a  price  equal  to  18  times  the  maximum  price,  for  that  year's  beets, 
that  is,  at  a  minimum  of  250  kroner  per  100  kg  (ii.3(/.  per  lb.)  and  according 
to  the  rules  laid  down  by  the  Ministry''  of  Agriculture. 

Art.  8.  — -  The  seed-bearing  beets  obtained  in  conformity  with  the 
present  order  are  considered  to  be  requisitioned,  in  the  sense  that  they 
cannot  be  disposed  of  in  other  ways,  save  by  authorisation  of  the  central 
Commission.  4 

If  the  sugar  works  has  been  unable  to  obtain  the  seed  it  requires  in 
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this  way,  it  can,*througli  the  Commission,  obtain  it  from  other  works  hav- 
ing too  much  seed. 

The  grower  may  not  retain  the  seed  he  requires,  but  must  obtain  it 
from  the  sugar  works. 

Art.  9.  —  Each  sugar  works  must  inform  the  central  Commission  as 
to  the  growers  undertaking  to  grow  sugar-beet  seed,  indicating  the  names, 
■surnames,  farms,  districts,  as  well  as  the  area  cultivated  for  seed.  This 
declaration  must  be  made  within  the  15  days  following  the  publication  of 
the  present  order  or  within  the  10  days  after  signing  the  contract. 

Art.  10. — To  apply  this  order,  a  Smar  Beet  Seed  Commission  is  con- 
stituted, including  a  President,"  nominated  by  the  Minister  of  Agriculture, 
4  ordinary  members  and  2  deputies,  of  which  2  members  and  i  deputy  must 
be  proposed  by  agricultural  organisations  and  2  members  and  i  deputy  by 
the  sugar  works.  ,  The  secretary  of  the  Commission  is  the  Director  of  the 
Plant  Breeding  Institute  or  his  representative.  The  expenses  of  this 
Commission  are  paid  by  the  Ministry  of  Agriculture. 

Art.  II.  —  The  order  does  not  guarantee  the  validity  of  contracts  exist- 
ing between  growers  and  sugar  A^orks,  contracts  which  must  be  in  confor- 
mity with  the  dispositions  of  the  said  order. 

Art.  12.  —  Whosoever  directly  or  indirectly  in  any  way  infringes  the 
•clauses  of  the  order  is  hable  to  a  minimum  of  6  months  in  prison  and  200 
kroner  fine.  If  it  be  shown  that  the  defendant  has  even  made  a  profit. 
Jie  shall  pay,  over  and  above  the  fine,  a  sum  equal  to  twice  such  profit. 
If  the  goods  forming  the  subject  of  the  infringement  are  found  they  will 
loe  confiscated  :  ^/g  will  be  paid  to  the  informer  and  the  remainder,  after 
costs  are  deducted,  will  be  paid  to  the  Disabled  Soldiers  Fund. 

These  measures  are  to  be  applied  by  those  responsible  for  the  public 
peace. 

3349  -  Tests  of  Some  Spring  Wheats  (Manitoba,  Aurore  and  Marquis)  in  Vaucluse, 

France.  —  Zacharewicz.,  in  the  Comptes  Rendus  des  Seances  de  V Academie  d' Agricul- 
ture de  -Frante,  Vol.  IV,  No.  29,  pp.  825-828.  Paris,  October  2,  1918. 
In  1917  and  1918  the  author  continued  his  tests  at  Avignon  of 
Manitoba  wheat  for  autumn  and  spring  sowing,  so  as  to  find  out  whether 
its  resistance  to  winter  cold  would  be  maintained  and  thus  corroborate 
the  results  already  presented  to  the  Academy  of  Agriculture  at  its  meeting 
on  July  25,  1917  (i),  results  that  may  be  thus  summed  up:  Manitoba  wheat 
h,as  shown  its  hardiness  and  its  resistance  to  winter  cold  and  may  be  therefore 
considered  as  much  as  an  autumu  as  a  spring  wheat  for  the  southof  France. 
As  in  the  previous  year,  the  trials  were  carried  out  in  the  experiment 
field  of  the  "  Ecole  Normale  d'Instituteurs  d'Avignon",  with  the  collabor- 
ation of  M.  Gu^RiN,  Professor  of  Physical  and  Natural  vScience  at  that 
school.  The  seed  was  drilled  on  land  turned  in  autumn  without  any  manur- 
ing. The  previous  crop  was  potatoes  on  bro ken-up  grass-land  with  the  addi- 
tion of  cake  and  calcium  superphosphate.  The  author  delayed  the  autumn 
sowing  until  December  15, 1917  so  as  to  see  how  sensitive  the  germ  was  to 

(i)  As  regards  the  varieties  Aurore  andMarqu  is  see  7?. June,  i9i8,Nos.  64oand64i.(iirt.) 
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cold.  Just  after  sowing  the  thermometer  fell  so  low  that  germination  only 
took  place  between  January  8-15  and  very  irregularly.  In  spite  of  this  de- 
lay the  wheat  did  not  suffer  at  all.  It  was  even  so  vigorous  that  in  April  it 
was  topped  to  avoid  lodging. which  partly  occurred  on  June  17  during 
heavy  rain  accompanied  by  wind.  The  amount  of  straw  produced  per  acre 
increased  to  5085  lb.  per  acre.  The  date  of  harvest  compared  with  that  of 
spring-sown  Manitoba  was  only  advanced  5  days. 

The  test  of  seed  from  two  soils  of  different  chemical  composition  only 
gave  a  slight  difierence  in  the  j'ield. 

Seedobtained  from  bearded  ears  gave  yields  distinctly  higher  than  those 
from  beardless  ears  (27.4  and  21.2  imp.  bus.  per  acre  respectively). 

At  the  same  time  the  author  tested  the  varieties  Kurrachee,  of  Indian 
origin,  Aurore  and  Marquis. 

The  variety  Kurrachee  behaved  very  well.  The. stems  were  31  in. 
high  and  gave  square  ears  with  black  awns.  The  seed  is  red  and  elongated. 
This  spring  variety  is  hardy  and  seems  worth  propagating.  The  yield  was 
26.1  imp.  bush,  per  acre. 

The  variety  Aurore  arrived  too  late  5nd  the  yield  was  low  on  account 
of  th^  drought  {10.7  imp.  bus.  per  acre)  When  sown  in  March  it  gave  much 
more  conclusive  results  in  another  experiment  field.  For  the  same  rea- 
sons the  Marquis  variety  yielded  still  less  (6.9  imp.  bus.'per  acre). 

1350  -  Cultural  Tests  with  Sol  II  Wheat  in  South  Sweden.— Akerman.A,  in  the  Svert- 

ges   Utsideforenings  Tidskrifr,  Year  XXVIII,  Pt.  3,  pp.  121-124.     Malmo,  1918. 

The  Sol  II  variety  of  wheat,  obtained  from  the  cross  Sol  I  X  Extra 
Squarehead  II,  is  remarkable  for  the  strength  of  its  culms,  its  resistance  to 
cold  and  early  ripening  which  make  it  possible  to  sow  (at  the  end  of  Septem- 
ber) the  seed  which  has  just  been  gathered  The  above  cross  was  made  in 
order  to  eliminate  late  ripening,  the  great  defect  of  the  Sol  I  variety.  The 
seed  of  the  .same  year,  if  sewn  immediately  after  harvest,  g.:^rminate  with 
difficulty,  sometimes  not  at  all,  so  that  they  have  to  be  stored  for  some  time 
to  avoid  these  defects. 

The  new  variety  was  tested  in  different  localities  in  South  Sweden,  and 
the  results  obtained  are  given  in  the  paper  under  review. 

Tornby  Station  (near  I^inkoping,  Ostergotland).  —  Belcw  are  given  the 
average  jdelds  cf  the  varieties  tested  for  the  period  191^-1917.  The  first 
figure  shows  the  yield  of  grain  in  cwt.  per  acre,  the  second  the  relative  in- 
dex of  productivity.  Sol.  I  31.37,  100  ;  Sol  11  33.72,  107.2 ;  Bore  3i.2i» 
97  ;  Iduna  31.09,  99.1 ;  Renodlad  Squarehead  29.47,  94  ;  Thrde  1  30.22,  96.3 ; 
Thule  II  3i.6if  100.8. 

Svaldf  Station  (Scania).  —  During  the  period  1916-1917  the  Sol  II 
variety  gave  good  results  but  was  inferior  to  the  Pansar  and  Fylgia  va- 
rieties.    Sol.  II  37.10,  105.1  ;  Pansar  37.59,  112.5  ;  Fylgia  36.47,  108. 

Vltana  Station  (Uppland).  —  As  the  noith  is  appioached  Sol  II  gra- 
dually loses  its  value  ;  in  cultural  tests  at  I'ltana  it  gave  lesrlts  much  in- 
ferior to  those  of  Thule  wheat. 

Conclusion.  —  Sol  II  is  the  type  of  wheat  most  suited  to  Ostergot- 
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land  and  the  districts  of  Vastergotland  and  the  piovince  of  Bohrs  with  si- 
milar weather  conditions.  Further  south  Sol  II  may  be  used  wherever 
Fylgia  wheat  is  not  sufficiently  resistant  to  the  winter  cold  ard  where  Pan- 
sar  wheat  is  too  late. 

135 1  -  Pansar  Wheat  in  Soutb  Sweden.  —  Akerman,  A.,inihe  SveHges  VUadiforenings 
Tidskrift,  Year  XXVIII,  Pt.  3,  pp.  11 7-1 26.     Malm6,|'i9i8. 

Of  all  the  different  varieties  cf  whsat  recenth  put  on  the  maiket  by 
the  Swedish  Seed-producing  Society,  the  best  is  "  Pansar  "  wheat,  obtained 
by  N11.SSON-EHLE  from  the  cross  Kotte  X  Grenadier.  Since  1915,  when  it 
was  first  put  on  the  market,  it  has  become  gradually  more  and  more  popu- 
lar on  account  of  its  high  yield  and  good  resistance  to  cold  and  rust.  The 
winterof  1916-17  wasagoodtest  for  resistance  to  cold  ;the  Tystofte,  Smaa» 
Vilhelmina,  and  even  the  Fylgia,  varieties  suffered  mere  or  less,  wtereas 
Pansar  resisted  and  gave  an  excellent  crop.  This  may  be  seen  from  the 
following  comparative  data  ;  in  each  case  the  first  figure  represents  cwt.  per 
*  acre  and  the  second  the  relative  indf.x  of  picductivity  as  comr.ared  with 
that  of  native  Swedish  wheat  ("  Swenskt  lantvete  "),  equal  to  100  :  —  Na- 
tive S.wedish  wheat,  21.5, 100  ;  Pansar  35.8, 167  ;  Fylgia  31.8,  U8  ;  Tystofte 
Smaavede  26.0, 121 ;  vSol  II.  33.3  154  ;  Sol  I  31. i,  145  ;  Extra  Squarehead  II 
27.8,  129 ;  Vilhelmina  13.0,  62.  The  low  yield  of  the  last  variety  is  the  re- 
sult of  its  lack  of  resistance  to  cold. 

The  superiority  of  Pansar  wheat  is  due,  not  only  to  its  strength,  but 
also  to  :  -  t)  its  late  ripening  which  enables  it  to  benefit  by  the  July  rains  ; 
2)  the  presence  of  a  waxy  covering  on  the  leaves  which  regulate  s  and  modifies 
transpiration.  These  charcters  make  Pansar  wheat  the  variety  test  suit- 
ed to  Scania  (provinces  of  Malmohus  and  Kristianstad).  It  also  gives 
good  results  in  the  provinces  of  Hallard,  South  Kalmar,  Blekirge,  Oeland* 
and  Gotland. 

1352  -  The  Rational  Distribution  of  the  Different  Varieties  of  Rye  in  Sweden.  —  Ljtjng 

W.  E.,in  Sveriges  Utsadcforenings  Tidskrift,  Year  XXVIII,  Pt.  3,  pp.  97-116.  Malmo, 
1918. 

The  comparative  cultural  experiments  made  at  Svalof  and  the  branch 
stations  since  1906  have  shown  which  varieties  of  lye  are  best  suited  to  the 
local  weather  and  agro -geological  conditions  of  the  different  piovinces  of 
Sweden.     The  most  important  results  obtained  are  below  :  — 

SVAI.OF  1 907-1 917.  —  Varieties  tested  :  —  Stiarn  and  its  line  0  302, 
Schlanstedter  and  its  line  o  451,  Prof.  Heinrich  and  its  line  0  280,  Petkuser, 
Probsteier  and  its  line  0530,  Bretagner  and  its  line  0420,  Wasa  and  selected 
Wasa,  Midsommar  and  its  line  0  590,  native  grey  oats  of  Ostgota. 

Characters  studied :  ^  Yield  in  grain  and  straw  per  acre,  weight  of  a 
bushel  of  grain,  weight  of  i  000  grains,  strength  of  straw,  shown  by  a 
number  ranging  from  a  minimum  of  i  and  a  maximum  of  10. 

In  all  the  tests  taken  together  the  Stiarn  variety  lanks  fiist  for  yield 
with  34.4  cwt.  of  grain  per  acre  and  55.4  cwt,  of  straw.  In  weight  of  grain 
(55  lb.)  per  .bushel,  resistance  to  cold  and  strength  of  straw  (7.4),  it  is  more 
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or  less  equal  to  Petkuser,  the  yield  in  grain  of  which  is  6.9  %  lower 
{32.25  cwt.).  One  of  the  few  defects  of  Stiarn  rye  is  the  length  of  its 
culm  which  causes  it  to  lodge  easily.  The  author's  attempts  to  isolate 
forms  with  short  straw  have  already  given  good  resvilts.  The  stalks  of 
line  0302  are  from  2  to  3  inch'es  shorter  than  those  of  the  parent  variety 
and  also  stronger  (strength  =  7.7  as  compared  with  7.4  for  the  original  Stiarn) . 

Certain  new  lines  (Nos.  o  302;  o  451,  o  280,  o  530,  0420)  gave  a  yield 
in  grain  a  little  inferior  to  that  of  Petkuser.  Line  o  280  (of  Prof.  Heinrich) 
is  remarkable  for  the  strength  of  its  straw  (=  8).  It  is  hoped  to  obtain 
good  types  of  rye  for  central  and  nortern  Sweden  from  ^11  these  lines.  The 
Danish  variety  Bretagner  is  inferior  to  the  varieties  Stiarn  and  Petkuser, 
"with  which  it  can  compete  in  dry  years  only,  in  light,  mellow  land.  None 
of  the  other  varieties  tested  gave  good  results. 

What  has  been  said  for  Svalof  applies  also  to  the  provinces  of  Malmo  and 
Kristianstad,  as  well  as  to  those  parts  of  the  neighbouring  provinces  where 
the  soil  and  weather  conditions  are  similar. 

Centrai,  Sweden.  —  In  the  cultural  tests  made-  at  the  stations  of 
XJltuna  and  Alnarp  and  the  branch  stations  of  Ostergotland  and  Vastergot- 
land,  the  Stiarn  variety,  although  followed  closely  by  the  lines  0302,  0451 
and  0280,  nevertheless  took  first  place  with  27.1  cwt.  of -grain  per  acre 
(compared  with  25.7  cwt.  for  Petkuser).  The  native  varieties  Grey  Rye 
of  Oitgota,  Ultuna,  etc.  were  inferior  in  grain  yield  to  Stiarn  and  Petkuser 
by  15  and  16  %  respectively. 

At  Alnarp  the  Bretagner  variety  yielded  a  little  more  than  Petkuser. 
This  was  the  result  of  the  great  drought  of  1916  which  put  to  the  proof 
its  special  resistance  to  drought. 

lyOCAL  cultural  tests  :  — ^  Tests  were  made  in  the  provinces  of  Kristian- 
stad,  Ostergotland,  Stockholm,  Upsala,  Orebro,  Goteborg,  Bohus,  Halland, 
Vastmanland,  Varmland,  and  in  the  Island  of  Oottland.  In  the  first  se- 
ven provinces  the  Stiarn  variety  ranked  first  and  in  the  provinces  of  Vast- 
manland and  Halland  better  results  were  obtained  with  the  Petkuser  va- 
riety. In  Varmland  the  Stiarn  and  Petkuser  varieties  were  surpassed  by 
selected  Wasa  rye  and,  in  Halland,  by  the  Bretagner  variety.  The  native 
ryes  (of  Ostgota,  Gottland,  Goteborg,  etc.)  proved  in  every  case  inferior  to 
the  selected  ones. 

As  the  north  and  interior  are  approached  the  environmental  conditions 
become  less  and  less  favourable  to  the  Stiarn  and  Petkuser  varieties  which 
gradually  lose  their  value  and  supremacy  through  their  insufficient  re- 
sistance to  the  severe  winters,  and  are  replaced  by  selected  Wasa  rye  (e.  g. 
in  the  province  of  Varmland).  In  the  province  of  Stockholm  and  in  Vaster- 
botten  common  Wasa  rye  yields  more  than  selected  Wasa.  In  the  cold 
districts  of  Norrbotten  the  local  native  types  do  best.  This  is  shown  by 
the  following  relative  indices  of  productivity  : 

In  Vdsterbotten  :  —  Native  Norrland  rye  100,  grey  Ostgota  rye  98.4, 
selected  Wasa  110.2,  common  Wasa  123.4 

In  Norrbotten  : —  Selected  Wasa  62.4,  common  Wasa  72,  native  Norr- 
land rye  100. 

[•352] 


PULSE   CROPS  1433 


*353  -  Commercial, Pulse   Ctot^S.  — Bulletin  of  the  Imperial  Institute,   Vol.   XV,  No.  4, 
PP-  503-544.    lyoadon,  October-December,  191 7. 

The  chief  leguminous  plants  that  are  cultivated  chiefly  for  the  sake  of 
their  seed  in  both  tropical  and  temperate  countries  are:  ■ —  Avachis  hypo- 
gaea  (Ground  nut,  earth  nut,  pea  nut  [U.  S.  A.]),  monkey  nut,  goober),  Caja- 
nus  indicus  (P.geon  pea  or  bean,  Angola  pea,  Congo  pea,  Dal  [India],  Bom- 
bay tares),  Canavalia  ensiformis  (Sword  bean,  over-look  bean,  cut -eye  bean 
|W.  Indies],  horse  beans  [MontserratJ,  Go-ta-ni  bean  [E.  Africa]),  Cicer 
arietinum  (Gram,  Bengal  gram,  chickpea,  Spanish  pea,  Garbanzo  fSpain]), 
-Cyamopsis  psoralioides  (Cluster  bean.  Guar  bean  |India]),  Dolichos  biflorus 
'(Horse  gram,  Madras  gram,  Kulthi  [India],  D.  Lahlah  (Indian  bean,  Lablab 
bean),  Ervum  Lens  =  Lens  esculenta  (Ivcntil),  Faba  vulgaris  =  Vicia  Faba 
(Broad  bean,  Windsor  bean,  horse  bean,  field  bean).  Glycine  hispida  (Soy 
bean,  soja  bean),  Lathyrus  sativus  (Chickling  vetch,  vetchling,  grass  pea, 
Indian  pea,  mutter  or  mattar  pea,  Khesari  [India]),  Phaseolus  aconitifolius 
'{Moth  bean),  Ph.  angularis  (Adzuki  or  Azuki  bean  [Japan]),  Ph.  calcaratus 
-(Rice  bean).  Ph.  liinatus  (lyima  or  Dufiin  bean,  Rangoon  bean,  Madagascar 
bean,  butter  bean).  Ph.  Mungo  (Black  gram,  Urd  [India]),  Ph.  radiatus 
(Green  grain,  Mung  [India]),  Ph.  vulgaris  (Dwarf  bean,  French  bean.  Kidney 
bean,  haricot  bean),  Pisum  arvense  (Field  pea,  grey  pea,  dun  pea,  partridge 
pea,  maple  pea,  blue  pea,  Bara  mattar  [India]),  Pisum  sativum  (Commoner 
garden  pea),  Vigna  Cai^jaw^K Black-eye  cow  pea,  cherry  bean,  cow  pea, 
Chowlee,  I^obia  [India],  Tow  Cok  [China]),  Voandzeia  subterranea  (Bambarra 
ground  nut,  Mozambique  gram,  Madagascar  earth  nut).  Although  eaten 
as  pulses  in  the  countries  where  they  are  grown,  ground  nuts  and  soy  beans 
are  valued  in  Europe  chiefly  as  oil  seeds  and  they  will  therefore  not  be 
dealt  with  in  this  arti'cle. 

Canavalia  ensiformis  (sword  bean),  Cyamopsis  psoralioides  (cluster  or 
•Guar  bean)  and  Voandzeia  subterranea  (Bambarra  ground  nut)  are  of  im- 
portance only  in  the  countries  where  they  are  produced ;  they  are,  however, 
of  value  as  food  for  man  or  foT  animals  and  a  market  for  them  may  even- 
tually be  developed  in  Europe. Samples  of  "  sword  beans  "  from  the  Gold 
Coast,  Honduras, Mo ntserrat  and  Burma  have  been  examined  at  the  Impe- 
rial Institute,  and  no  deleterious  constituents  were  found  in  them,  although 
they  are  considered  to  be  harmful  in  some  countries  where  they  are  grown, 
apparently  on  no  very  good  grounds.  Recently  a  variety  of  this  spe,cies, 
called  Go-ta-ni,  has  been  received  from  British  East  Africa.  Lablab  beans 
are  largely  grown  in  China,  India  and  other  tropical  countries.  The  Bam- 
"barra  ground  nut  has  also  been  examined  at  the  Imperial  Institute,  and 
although  no  harmful  constitutents  could  be  detected,  it  was  not  highly 
valued  by  merchants  at  that  time  (1909  and  1914).  The  great  drawback  to 
these  pulses  is  that  they  are  not  known,  and  it  is  always  difiicult  to  find  a 
market  for  them.  The  scarlet  runner  bean  [Phaseolus  multiflorus)  is  grown 
mainly  for  the  sake  of  its  green  immature  pods,  but  the  ripe  seeds  are  also 
eaten. 

The  most  important  pulses  commercially  are  the  various  kinds  of  peas 
and  beans.    The  chief  countries  that  export  peas  in  normal  times  are  India, 
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Russia,  Japan,  China  and  the  Netherlands ;  those  expoiting  beans  are  China, 
India,  Tuikey,  Russia  and  Egypt.  The  trade  (»f  the  United  Kingdom  in 
pulses  in  noimally  shaiply  divided  into  two  sections :  —  i)  for  hi  man  food ; 
2)  for  cattle  food.  The  first  section  includes  :  —  haricot  beans,  white  and 
coloured  {Phaseclns  vulgaris)  ;  Madagascar  butter  beans,  L:'ma  beans  and 
Rangoon  white. beans  (P/j«seo/ws /wwfl^ws)  ;  green  peas,  smooth  and  wrink- 
led varieties  {Pisum  sativum) ;  yellow  peas,  smooth  and  wrinkled  [Pisum 
sativum)  ;  field  peas  [P.  arvense)  split  or  ground  into  meal  or  flour  ;  chickpeas 
or  Spanish  peas,  white  kinds  [Cicer  arietinum)  ;  lentils,  whole  or  split  [Lens 
esculenta)  ;  Japanese  "  Adzuki  "  or  Chefoo  red  beans  [Phaseclus  angularis) 
other  small  beans  -pioductd  hy Phaseolus  sp.The  second  section  includes:  — 
dun  peas,  maple  peas  .partridge  peas,  grey  or  field  peas  {Pisum  arvense)  ; 
broad  beans  and  hoise  beans  [Vicia  Fcba) ;  pigeon  peas  or  beans  {Cajanus 
indicus)  ;  horse  gram  [Dolichos  biflorus)  ;  Bengal  grem  or  chick  peas, 
coloured  kinds  [Cicer  arietinum);  all  other  kinds  of  coloured  beans,  including 
red  Rangoon  beans  [Phaseolus\  lunaius).  Various  kinds  of  beans  are 
known  in  British  commerce  as  haricots,  includirg  the  seeds  of  Phaseclus 
vulgaris,  to  which  the  teim  is  more  correctly  applied,  and  the  seeds  of 
certain  varieties  of  P.  lunaius.  Butter  beans  are  furnished  by  other  va- 
rieties of  the  ssme  species. 

Phaseolus  vulgaris.  —  Before  the  war  British  supplies  of  true  haricot 
beans  were  obtained  cbiefly  from  European  countries  especially  Rumania, 
Germany,  Belgium,  Italy  and  France.  These  beans  were  chiefly  white  — 
"  White  Italian  ","  White  Sois,sons  ",  "White  Danubian  "  —  but  coloured 
varieties  "  Rose  Cosos  "  (speckled),  "  Canadian  Wonder  "  (purple)  ;  "  Bur- 
lotti  "  (speckled)  were  also  imported.  Since  the  war  the  Royal  Hoiticul- 
tural  Society  has  imported  from  Holland  the  "  Dutch  Brown  "  bean,  of 
a  light  coffee-brown  colour,  and  said  to  be  superior  in  flavour  to  the  white 
forms.  In  tropical  South  American  countries  beans  foim  to  a  great  ex- 
tent the  staple  food  of  the  people  and  are  grown  in  large  quantitie  s.  Before 
the  war  these  countries  had  to  import  beans,  but  the  last  few  years  they  have 
become  exporters.  Thus  Brazil,  in  i9i4onlyexpoited  4441  kg.,  while,  in 
1915,  276159  kg.,  and,  in  the  first  5  months  of  1917,  53084^331  kg.  were  ex- 
ported. Since  the  war  Japan  has  also  begun  to  export  considerable  f  mounts 
of  haricot  or  kidney  beans,  that  are  either  produced  locally  or  imported 
from  Manchuria,  North  China  and  Korea. 

Phaseolus  lunaius.  —  Originally  native  to  South  America,  P.  lunaius 
was  introduced  to  Southern  California  as  early  as  tjae  fifteenth  centuiy,  and 
is  now  widely  cultivated  throughout  the  warmer  parts  of  the  world.  It 
was  introduced  into  Madagascar  about  1864,  and  since  the  French  occupa- 
tion it  ha§  become  an  important  article  of  export.  Madagascar  traders 
wrongly  call  these  beans  cape  peas  or  Pois  du  Cap,  while  on  the  London 
market  they  are  called  "  butter  "  or  Madagascar  beans.  In  1914,  8561 
metric  tons  were  exported,  about  7  times  more  than  in  1906  (i). 

Forms  of  Ph.  lunaius  are  largely  grown  in  Bui  ma.  The  two  most  com- 


(i)  See  R.,  March  1918,  No.  291.  (Ed.) 
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mon  forms  grown  in  Burma  are  the  red-seeded  and  the  white-seeded  kinds, 
known  commercially  as  "  Burmaredbeans  "  and  "  Burma  white  "or  "  Ran- 
goon "  beans  and  locally  as  Pe-gya  and  P^-byu-gale.  In  1916-17  Burma 
exportedi  439  oogcwt.of  pulse  mostly  to  the  United  Kingdom.  Thelmpe- 
rial  Institute  has  sent  to  Burma  samples  of  Madagascar  butter  beans  for 
trial ;  the  local  Department  of  Agriculture  are  testing  other  white  beans. 
The  cultivated  forms  of  P.  lunatus  from  Madagascar,  South  America  and 
Burma  and  probably  also  fromthe  United  States  and  Southern  Europe  rare- 
ly if  ever  yield  hydrocyanic  acid  in  quantities  likely  to  be  injurious.  On 
the  contrary  that  acid  has  been  found  in  beans  from  wild  plants  in  Java  and 
Mauritius  ;  for  these  reasons  importations  from  new  areas  should  be  ex- 
amined before  being  placed  on  the  market 

In  1916  the  United  Kingdom  imported  1 077600  cwt.  of  haricot  beans 
as  against  313  063  cwt.  in  1913.  Since  the  war  the  imports  of  this  bean 
are  mostly  from  India  (over  '/,„  in  1917)  followed  by  Madagascar  and 
Japan. 

Small-seeded  Phaseolus.  —  The  "azuki  "  bean  (P.  angularis)  of  China 
and  Japan,  "  mung  "  [P.  radiatus),  "  urd  "  [P.  Mungo),  "  moth  "{{P.  aco- 
nitifilius)  of  India,  and  the  "  rice  "  bean  (P.  calcaratus)  of  India  and  the 
Far  East  are  of  great  value  as  food-stuffs  in  the  countries  where  they  are 
grown,  but  are  little  known  in  Europe  save  as  feeding-stuffs  for  cattle. 
P,  angularis  has  been  grown  experimentally  at  the  Arlington  Farm,  Vir- 
ginia, U.  S.  A.,  with  favourable  results.  Owing  to  its  value  for  making 
flour  or  paste  it  should  be  tried  wherever  the  haricot  grows. 

Vicia  Faha.  —  The  chief  varieties  grown  in  the  United  Kingdom  are 
the  following  :  —  Heligoland  bean  ;  horse  or  tick  bean  ;  Scotch  horse  bean ; 
winter  field  bean  ;  early  Mazagan  bean  ;  I^ong-pod  bean ;  broad  or  "  Wind- 
sor bean  ".  The  field  bean  is  a  common  crop  in  Europe,  and  is  largely 
grown  for  export  in  Egypt,  Turkey  and  China.  In  1916  the  United  King- 
dom imported  i  no  605  cwt.  of  beans  other  than  haricot  beans.  Before 
the  war  China,  Germany  and  Turkey  supplied  a  large  proportion  of  the 
imports,  but  in  1915  more  than  half  of  the"  total  import  was  obtained  from 
British  countries,  British  India  and  Egypt  having  increased  their  ex- 
ports. A  table  gives  the  world's  production  of  beans  (area  and  crops)  for 
1910,  1911  and  1912  ;  another  gives  that  of  peas. 

Peas  [Pisum  arvense  and  P.  sativum).  —  In  1916  the  United  Kingdom 
imported  981  331  cwt.  of  peas  as  against  2  464  607  cwt.  in  1912.  Before 
the  war  peas  were  chiefly  supplied  by  India,  New  Zealand,  Germany,  Hol- 
land, Japan  ;  since  the  war  Japan  and  China  [have  increased  their  contri- 
butions. 

Lathyrus  sativus  (mutter  peas.)  —  This  is  cultivated  throughout  India 
where  it  is  known  locally  as  Khesari,  From  Mediterranean  countries  the 
whiteflowered  form  has  been  introduced  to  Canada,  where  it  is  known  as  the 
"  grass  "  pea,  and  is  produced  on  a  fairly  large  scale  in  Ontario.  These 
peas  have  a  high  protein  content  but  some  forms  are  said  to  have  poison- 
ous properties  which  cause  the  disease  known  as  lathyrism  (paralysis  of 
the  lower  extremities  in  man  and  animals)  as  a  result  of  their  continued  use 
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as  food.  In  India  they  are  eaten  by  the  poorer  classes  on  account  of  their 
abundance  and  cheapness.  The  nature  of  the  toxic  substance  causing 
lathyrism  is  not  known.  Seeds  of  foims  obtained  from  India,  Cyprus  and 
Canada  have  been  examined  at  the  Imperial  Institute  with  a  view  to  the  iso- 
lation of  a  toxic  constituent,  but  with  negative  results.  Investigations 
were  conducted  at  the  Agricultural  Research  Institute,  Pusa,  on  samples 
obtained  from  Barail,  a  village  near  Pusa,  which  is  notorious  for  cases  of 
lathyrism,  and  the  Central  Provinces,  where  the  disease  also  occurs,  and 
it  was  found  that  samples  of  Khesari  were  often  contaminated  with  seeds 
of  Viciu  sativa  and  V.  hirsuta,  from  which  a  cyanogenetic  glucoside  was  iso- 
lated. It  is  possbile,  therefore,  that  the  haimful  properties  attributed  to 
the  seeds  of  Lathyrus  sativus  may  in  some  cases  be  due  to  obnoxious  impu- 
rities. Experiments  conducted  in  Canada  with  Canadian  grown  L.  sativus 
peas  as  food  for  fowls  gave  good  results  and  no  harmful  effects  were  observed. 
It  has  been  found  that  lathyrism  only  occurs  in  man  when  L.  sativus  peas 
form  almost  the  sole  diet.  There  is  now  much  evidence  in  favour  of  the 
view  that  the  use  of  any  one  kind  of  grain,  even  wheat,  as  the  sole  diet 
may  lead  to  harmful  results. 

•  Vigna  Catjang  (Cow  peas).  - —  There  are  2  varieties,  the  bushy  (var. 
typica)  and  trailing  (var.  sinensis),  both  grown  in  most  warm  countries. 
For  use  as  pulse  the  white  or  blotched  forms  are  preferred  ;  they  are  much 
eaten  in  Burma,  and  are  appreciated  in  the  United  States  and  to  a  smaller 
extent  in  the  United  Kingdom. 

Lens  esculenta  (Lentils).  — Largely  consumed  as  human  foodinEurope 
as  well  as  in  the  East.  In  English  commerce  two  foims  are  met  with, 
"  French  "  and  "  Egyptian  "  ;  the  former  are  large,  ashy-grey  externally, 
yellow  inside,  and  are  usually  sold  entire  ;  they  come  chiefly  from  Russia 
and  Germany  ;  the  latter  are  small  brown,  with  an  orange-coloured  inside 
and  are  usually  sold  "  split  "  ;  they  come  chiefly  from  India.  In  1915  the 
United  Kingdom  imported  329  870  cwt.  and  in  1916  143960  cwt.  of 
lentils. 

Cajanus  indicus  (Pigeon  pea).  —  Two  forms  are  grown,  and  some  au- 
thors have  made  them  species.  One  form  has  yellow  flowers  (C.  flavus) 
and  usually  onlj-  2  unspotted  seeds  in  each  pod  ;  the  other  (C.  bicolor)  has 
yellow  flowers  streaked  with  reddish  purple  and  pods  containing  4  or  5  seeds 
which  are  usually  spotted  or  streaked.  Experiments  made  at  the  Labour 
Farm,  Bihar  and  Oiissa,  between  1908  and  1911,  proved  that  the  tall  erect 
form  (&?'coZoy)  was  the  superior  and  best  siuted  to  local  conditions.  It  is 
cultivated  in  most  tropical  countries.  In  Bombay  it  is  known  as  tur,  tuer, 
togari,  in  Bengal  as  arhar  or  rahar  ;  in  Africa  as  the  Congo  pea,  Congo  bean 
or  Angola  pea ;  in  the  West  Indies  it  is  called  no-eye  pea,  and  in  Mauritius 
and  the  Mascarene  Islands  it  is  known  as  ambrevade.  It  is  also  grown  in 
Southern  Rhodesia,  Madagascar  and  Australia.  The  pigeon  pea  is  largely 
used  in  India  for  human  food,  and  as  fodder  for  horses  and  other  animals 
when  the  crop  is  plentiful. 

Cicer  arietinum  (Gram  or  Chick  pea).  —  It  is  grown  in  most  parts  of 
Southern^ Europe,  particularly  in  Spain  ;  in  northern  Africa,  chiefly  in  Mo- 
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rocco  ;  in  Asia,  particularly  in  India,  and  in  Mexico.  About  500  000  acres 
are  devoted  to  this  crop  in  Spain,  where  the  avexage  production  is  estimated 
at  100  000  tons.  In  India  the  average  area  under  grain  for  the  5  years 
1909-10  to  1913-14  was  about  15  million  acres,  with  an  average  annual  out- 
turn of  about  3  million  tons. 

Experiments  have  recently  been  made  at  Pusa  with  a  view  to  improving 
the  types  of  chick  peas  grown  in  India,  and  2  types  have  been  selected,  one 
producing  a  small  whitish  seed  and  the  other  a  small  reddish-brown  seed. 
The  former  gave  an  average  yield  for  4  years  of  i  600  lb.  of  seed  per  acre 
and  the  latter  an  average  of  i  666  lb.  for  the  same  period 

The  Indian  chick  peas  are  smaller  than  those  of  Europe,  and  are  usually 
of  a  dark  brown  or  reddish-brown  colour  ;  they,  are  chiefly  used  as  food  for 
cattle  in  the  United  Kingdom,  but  in  India  they  constitute  one  of  the  staple 
foods  of  the  people,  being  eaten  either  parched  or  boiled  or  ground  into 
meal.  Gram  and  barley  roasted  and  ground  into  meal  is  known  as  "su  too  " 
and  is  sold  in  all  Indian  bazaars.  Gram  is  much  esteemed  as  a  food  for  hor- 
ses in  the  East  ;  itis,  however,  seldom  given  alone,  but  foims  part  of  crushed 
loods.  India  furnishes  most  of  the  gram  required  in  Europe  ;  in  1911-1912 
hndia  exported  6  934  840  cwt.  and  in  1916-17  761  930  cwt.  of  gram  and 
forse-gram  {Dolichos  biflortts)  ;  the  latter  is  grown  chiefly  in  Southern 
"India  and  shipped  from  Madras,  the  amount  exported  annually  for  the 
period  1911-12  to  1916-17  being  12  578  cwt.  • 

Composition  and  food  value  of  pulses.  —  The  article  concludes  with  a 
table  showing  the  chemical  composition  of  21  pulses.  If  eaten  in  moderate 
quantities  and  properly  prepared  they  are  almost  as  digestible  as  other  vege- 
table foods,  but  although  pulses  contain,  weight  for  weight,  as  much  protein 
as  meat,  they  have  not  an  equal  food  value  as  regards  the  nitrogen,  since 
the  proteins  of  meat  are  more  readily  absorbed  than  those  of  leguminous  ' 
seeds. 

1354  -  The  Production  of  Tapioca  in  the  Dutch  East  Indies.  —  Handeisberichten,  Year  xii,       starch  crop& 

No.  600,  pp,  349-351.     The  Hague,  1918. 

The  cultivation  of  manioc  [Manihot  utilissima  Pohl) ,  from  whose  starchy 
root  tapioca  is  produced,  has  only  Tecsntly  been  developed  in  the  Dutch 
East  Indies,  athough,  already  in  1854,  ofiicial  initiatives  were  taken.  The 
aim  of  the  Government  was  to  provide  the  native  with  an  "  auxiliary  food 
stufl  "  with  the  object  of  guarding  against  the  lack  of  ordinary  foods,  espe- 
cially rice,  in  times  of  famine.  The  population  required  several  years  in 
order  to  appreciate  th„  utility  of  this  crop,  which  now  is  fairly  well  diffused. 
The  analysis  of  the  manioc  roots,  made  at  the  Laboratory  of  the  Colonial 
Museum  at  Haarlem,  gave  the  following  results  for  fresh  and  dry  samples 
respectively  :  —  nitrogen,  0.26  and  0.50  %  ;  albuminoids,  1.63  and  3.30  %  ; 
fats,  0.94  and  1.90  %  ;  carbohydrates  (expressed  as  starch),  39.79  and 
80.60  %  ;  crude  fibre,  2.10  and  4.25  %  ;  ash,  0.24  and  0.48  %.  The  fresh 
sample  contained  50.63  %  of  water. 

The  native  population  eats  the  roots  as  they  are  —  skinned,  then  cooked 
or  boiled  —  or  mixed  with  other  ingredients.     The  product  for  e3^port  is 
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prepared  in  works,  now  very  common,  especially  in  Java,  In  this  way  are 
obtained  :  — ■  i)  manioc  or  cassava  flour  ("  tapioca-meel  ")  ;  2)  those  pro- 
ducts, prepared  under  another  form  and  higher  priced,  called  "  tapioca 
perle  "  and  "  tapioca  flake  ".  The  dried  manioc  roots  and  the  by-products 
obtained  in  preparing  the  fl^ur  are  also  exported.  The  exports  are  mostly 
towards  the  United  Kingdom,  the  Unit  id  States  and  the  Netherlands.  The 
number  of  metric  tons  exported  from  1915  to  1917  are  given  below. 


Products 


Destination 


1915 


1916 


1917 


Manioc  flour 


Manioc  by-products 
Dried  manioc  roots 
Pearl  tapioca     .    .    , 
Tapioca  flake.    .    . 


Netherlands 

United  Kingdom.    .    .    .    . 

France   

United  States 

Penang  

Singapore  

Hong-Kong 

China 

Japan    

Other  countries 

Totals 

All  Countries 

»  »  

»  » 

»  » 


7279 

79 

14650 

13  261 

3273 

511 

13344 

37655 

38 

639 

2  606 

4854 

1847 

2313 

104 

197 

57 

706 

55 

43  84Y 

59  631 

*6l2. 

913 

31  546 

8378 

459 

I  186 

5566 

6  214 

227 

7549 

58 

31473 
1475 
5.618 

2896 
321 
475 

206 

50  %9S 

103 

I  522 
4812 

13005 


1355  -The  Possibility  of  D3veloping  Cotton-growing  in  Cambodia.  — de  Flacourt, 

in  Con^rls  d' Agriculture  coloniale,  Gouvernement  general  de  I'lndochine,  Saigon  Series, 
Bulletin  No.  5,  29  pp.  Saigon,  1918.  Revievin  the  Bulletin  Sconomique  del' I ndochine,  Year 
XXI,  No.  129,  pp.  235-262.     Hanoi-Haiphong,  March-April,  191S. 

Cotton  is  widely  grown  in  Cambodia,  along  the  banks  of  the  Mekong 
and  its  chief  tributaries,  from  Kratie  to  Banam,  and  along  those  of  the 
Bassac,  especially  in  the  provinces  of  Saang  (Residency  of  Kandal)  and  of 
lyOeuk-Dek  and  Prey  Krabas  (Residency  of  Takev).  It  is  grown  on  a  large 
scale  and  throughout  the  country  it  is  grown  sporadically  round  the  huts, 
even  in  the  most  remote  and  difficulty  accessible  districts. 

Varieties.  —  Cambodia  has  four  distinct  varieties  of  cotton  : — 
i)  "  Krabas  "  or  "  Krabas  bay  "  {Gossypium  hirsutum  ly.)  (i),  of  Ame- 

(i)  The  Cambodian  term  '-Krabas"  (prononced  "Kreba"  means  raw  unginned  cotton, 
and  has  baen  extended  to  the  cotton  plant  itself.  This  plant  has  hitherto  been  considered 
asa  variety  of  G./ief&«ceM>» I/.  In  this  the  duration  of  the  vegetative  life  of  the  plant  seems 
to  have  been  taken  into  consideration  far  more  than  its  actual  characters.  In  Cambodia 
this  cotton  is  annual,  but  it  is  the  special  cultural  conditions  to  which  it  is  subjected  that 
make  it  so.  Grown  on  banks  flooded  as  soon  as  the  waters  fall,  it  naturally  di'^appears  when 
the  waters,  which  cover  all  the  flat  country  for  3  or  3  months,  rise  again.  In  the  Bulletin 
iconomique  de  I'lndochine  (p.  946,  1915)  the  author  described  it  as  a  nativetype  of  the  hirsute 
variety.     (Author). 
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rican  origin,  usually  known  by  tbe  name  of  "  Cambodian  cotton  ". 
This  is  the'  only  variety  largely  grown  along  the  banks  of  the  Mekong 
and  the  Bassac  and  their  principal  tiibutaries.  It  is  the  "  Cambodian 
cotton  "  of  India,  where  it  was  introduced  some  years  ago  and  has  been 
grown  with  good  results. 

2)  "  Kraban  Tes  "  {G.  acuminatum  Roxbg.). 

3)  "  Krabas  Samre  "  or  "  K.  vSangke  ",  a  type  intermediate  between 
G.  ayhoreum  ly.  and  G.  indicum  Lamk.  According  to  a  determination  veri- 
fied by  M.  ViGUiER  (Lecturer  in  Colonial  Botany  at  the  Sorbonne)  it  should 
be  referred  to  G.  arboreum. 

4)  "  Krabas  Sampau  "  {G.  arboreum),  found  in  1915  in  the  Depart- 
ment of  Siemreap  ;  it  has  not  yet  been  definitely  detei mined. 

The  last  three  t}' pes  are  only  met  with  absolutely  sporadically.  They 
were  introduced  very  long  ago,  probably  from  India,  whereas  the  Cam- 
bodian G.  hirsutum  svems  to  have  been  introduced  a  relatively  short 
while  ago,  doubtless  directly  from  America.  This  last  is  the  most 
important  of  the  four  types  of  Cambodian  cotton,  both  with  respect  to 
the  acreage  over  which  it  is-grown  and  the  large  quantities  of  cotton  it 
yields,  giving  rise  to  a  brisk  trade.  In  his  report  the  author  deals  only 
with  this  Cambodian  type  of  hirsute  cotton. 

The  native  crops  are  concentrated  on  the  banks  of  the  large  river  and 
principal  watercourses  (Chamcar)  (i).  They  cover  annually  approximately 
32  000  to  45  000  or  50  000  acres,  according  to  the  year,  as  the  area  cultivat- 
ed varies  with  the  height  of  the  floods.  As,  in  these  soils  cotton  has  to 
compete  with  other  plants  it  is  not  possible  to  extend  its  cultivation 
much,  the  area  of  the  banks  being  limited.  Were  it  possible,  by  strong 
dikes,  to  protect  from  floods  all  the  flat  country  behind  the  principal  water- 
courses which  form  vast  basins,  the  area  over  which  cotton  could  be  grown 
each  year  would  be  considerably  increased.  The  best  cotton  lands  in  the 
State  of  Mississipi,  U.  S.  A.,  were  obtained  b\  this  method. 

During  the  last  six  years  the  production  of  raw  cotton  in  Cambodia 
was,  in  round  figures  : —  1912,  7  000  metric  tons  ;  1913,  6  000' ;  1914,  8  000  ; 
I9I5>  3  000  ;  1916,  5000  ;  1917,  5000'.  Most  of  the  crop  is  ginned  at  the 
Khsach-Kandal  works,  and  nearly  all  of  it  {except  the  500  to  600  metric 
tons  held  back  each  year  by  the  natives  for  sowing)  is  exported  to  Japan 
through  Saigon,  either  directly  or  by  way  of  Hongkong.  The  above  figures 
show  that  the  yield  varies  greatly  from  year  to  year.  This  is  because,  si- 
tuated on.  the  banks  of  the  water-courses  the  native  crops  are  cultivated  at 
bad  seasons.  All  the  flat  country  is  flooded  by  the  Mekong  (the  floods  of 
which  are  perfectly  rt-gular  in  duration)  and  it  is  impossible  to  choose  the 
best  time  for  sowing.  The  seed  is  sown  as  soon  as  the  floods  subside  re- 
gularly and  there  is  no  more  danger  of  their  return.  This  occurs  between 
the  end  of  October  and  the  beginnitig  of  December,  and  coincides  with  the 
end  of  the  rainy  saspn.     Under  these  conditions  the  crops  must  depend large- 


(i)  The  soil  of  the  banks  A)vered  periodically  by  the  floods  are  called  "  Chamcar  "  \u 
Cambodian.  (Author). 
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ly  on  chance.  The  relatively  cold  winter  of  Cambodia  is  early  and  if  rain 
is  more  abundant  than  usual  in  March,  April  and.  May,  the  crop  maybe  com- 
promised. 

These  conditions  also  cause  the  fibre  to  be  short  (i8  to  22  mm.  at  the 
most),  irregular,  woolly,  and.  covered  with  small  lumps  caused  by  numerous 
completely  atrophied  seeds. 

Attempts  have  been  made  to  adapt  cotton  to  soils  sufficiently  high 
to  be  completely  free  from  floods.  There  is  a  considerable  extent  (19  768  000 
to  247  no  000  acres)  of  such  land  in  Cambodia.  They  are  mostly  low  table- 
lands, slightly  raised  valleys  or  large  plains.  The  experiments  were  start- 
ed at  the  end  of  1913  and,  alter  four  years,  showed  beyond  doubt  that  the 
Cambodian  cotton  plant  adapts  itself  very  well  to  these  lands  and  gives  in 
them  a  better  quality  fibre  (less  woolly,  more  regular,  without  small  lumps, 
on  an  average  24  to  29  mm.  long),  thus  showing  it  is  better  suited  to  them. 
Samples  of  cotton  obtained  from  the  first  cultural  experiments  were 
sent  to  the  Jardin  colonial  in  August,  1915.  These  samples  were  examin- 
ed by  several  experts,  traders  and  manufactureis  at  Havre.  The  cotton 
was  judged  well  suited  to  the  French  industiy  whereas,  to  use  to  the  best 
advantage  that  obtained  from  "  Chamcar  "  crops  it  would  be  necessary 
to  modif}^  or  replace  the  machinery  in  French  factories. 

The  author  describes  cultural  tests  made  in  red  soil,  soil  of  volcanic 
origin  in  layers  of  an  average  depth  of  49  to  59  feet,  purely  vegetable,  very 
permeable,  but  always  cool,  owing  to  the  clav  it  contains.  This  soil  covers 
an  area  estimated  at  4  942  200  acres  at  an  average  altitude  of  at  least  190  to 
410  feet.  During  the  experiments  an  average  yield  of  569  lb.  of  raw  cotton 
per  acre  (without  addition  of  fertiliser  and  without  irrigation)  giving  194  lb.  • 
on  ginning  was  obtained.  The  yield  of  carded  raw  cotton  was  34  %• 
The  author  estimates  that  the  lands  of  Kompong-Cham  and  Kratie 
(i  482  600  acres),  which  ofier  a  vast  field  for  European  and  native  coloni- 
sation will,  when  made  fully  productive,  give  an  annual  yield  of  more  than 
40  000  metric  tons  of  carded  cotton. 

The  improvement  of  the  hirsute  cotton  of  Cambodia  by  methodical 
selection  is  being  undertaken  by  the  local  Agricultural  Service,  and,  in  spite 
of  the  difficulties  due  to  present  conditions,  is  almost  accomplished.  This, 
by  multiplying  the  improved  pure  types,  will  make  it  possible  to  obtain  a 
yet  better  yield  of  carded  cotton. 

-  One  of  the  vital  questions  afiecting  the  intensification  of  cotton  pro- 
duction is  that  of  the  ginning  industry  and,  to  a  lesser  extent,  that  of  the 
extraction  of  cottonseed  oil.  It  is  essential  that  the  producer  may  be  able 
to  dispose  of  his  crop,  both  immediately  and  progressively,  at  a  remunera- 
tive price.  The  French  cotton  industry  has  too  great  an  interest  in  this 
question  not  to  give  it  full  attention.  The  Association  cotonniere  coloniale 
especially  has  often  interested  itself  iif  Cambodian  cotton  and  is,  therefore, 
in  a  position  to  do  for  Cambodia  what  it  has  done  fo5  West  Africa,  with  a 
greater  prospect  of  success. 

The  questions  discussed  above  have  attracted  particularly  the  atten- 
tion of  the  Chief  of  the  Colony.     No  other  crop  is  more  suited  to  inclusion 
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in  the  economic  programme  of  Indo-China  than  is  cotton  by  reason  of  its 
rapid  growth,  great  vahie  of  its  product,  and  the  ever-increasing  necessity  of 
freeing  France  from  the  onerous  conditions  of  the  foreign  market. 

1356  -  The  Deterioration  of  Egyptian  Cottons  and  Means  of  Remedying  it.  — 

MOSSERI,   V.    M.,    in  the  Bulletin  de    V  Union  des  Agriculteurs  d' Egypte,  Year  XVI 
No.  124,  pp.  53-79.  Cairo,  August-September,  1908. 

While  it  is  incontestable  that  the  qualities  of  the  Egyptian  cottons, 
especially  those  of  the  old  varieties,  have  deteriorated  of  late  years,  opi- 
nion is  very  divided  as  to  the  causes  of  such  deterioration.  According 
to  the  theory  most  generally  accepted  at  present,  the  Egyptian  cottons  are 
suffering  from  a  degeneration  which  has  considerably  reduced  their  yield 
and  hardiness.  Become  more  weakly,  the  cotton  plants  are  more  sensi- 
tive to  bad  weather  and  less  resistant  to  the  attacks  of  insects  and  other 
parasites.  The  very  great  spread  of  the  pink  bollworm  {Gelechia  gossy- 
piella)  appears  to  be  owing  to  this  degeneration. 

As  regards  the  pink  bollworm,  so  far  no  type  of  cotton  has  been' found 
that  really  has  a  natural  or  acquired  immunity  protecting  it  from  the  at- 
tacks of  this  insect,  any  more  than  from  those  of  its  other  pests.  The  author 
hopes  that  this  will  be  attained  by  selection.  Jn  fact,  in  India,  the  pink 
bollworm  is  a  secondary  pest  ;  and,  every  time  that  Egyptian  varieties 
have  been  introduced  into  that  country,  they  have  been  literall}^  ravaged 
while  Indian  cottons  grown  close  by  hardly  suffered  at  all.  It  appears  that 
Indian  cottons  have  a  certain  natural  immunity  in  this  respect,  probably 
of  a  histogenous  nature,  since  Maxweli.-I,EFROY  attributes  the  resist- 
ance to  a  more  abundant  resinous  gummy  secretion  in  the  valves  of  their 
capsules.  This  immunity  is  the  result  of  a  natural  selection  which  may 
so'me  time  take  place  in  the  case  of  Egyptian  cottons  and  thus  protect 
them  from  this  terrible  pest. 

But  in  the  meanwhile,  other  means  01  control  must  not  be  neglecti;d 
such  as  cultural,  biological  or  technical  methods  the  chief  among  which 
are  the  removal  and  subsequent  burning  o±  the  capsules  remaining  after 
the  last  harvest,  the  collection  of  the  capsules  fallen  on  the  ground  and 
their  burning,  the  treatment  of  the  seeds  so  as  to  kill  any  larvae  they  con- 
tain, the  growth  of  early  varieties  and  the  use  of  methods  or  cultivation 
so  as  to  hasten,  or  to  avoid  the  slightest  retard  in,  maturity. 

Experiments  were  carried  out  in  igi6  and  1917  by  the  Minister  of 
Agriculture  in  order  to  study  the  means  of  hastpning  maturity  by  the  judi- 
cious use  of  pinching  and  removal  of  the  leaves  combined  with  a  gradual  re- 
duction in  the  quantit}  of  water  supplied  after  the  month  of  July.  The 
results  obtained  along  these  lines  seemed  encouraging  (i).  It  was  found 
thattheintensity  of  the  attack  oi  the  pink  bollworm  does  not  in  any  way 
depend  on  the  age  of  the  Egyptian  varieties,  noi  on  their  degree  of  purity  or 
degeneration  ;  if  there  is  any  degeneration. 

The  author  denies  any  such  degeneration  and  attempts  to  prove  that 


(i)  The  Agricultural  Journal  of  Egypt,  Vol.  VII  (1917),  pp.  120-135.  (Author) 
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the  Egyptian  cottons  have  undergone  a  deterioration  oi  late  ^sars  and  not 
a  degeneration  in  ths  strict  sense  cf  the  term. 

The  quantity  and  quality  were  affected  : —  i)  in  the  quantity  (yield) 
the  deterioration  showed  under  the  effect  of  accidental  causes;  2)  in  the  qua- 
lity, it  was  shewn  by  essential  causes. 

The  accidental  causes  are  due  to  the  environment  and  their  effects 
come  under  the  heading  of  "  fluctuation  "  and  are  not  permanent. 

The  essential  causes  are  due  to  the  constitution  of  the  plant,  i.e.,  to 
the  way  in  which  it  reacts  to  the  environmental  conditions  ;  their  effects 
are  permanent. 

The  author  only  deals  with  the  quality.  The  essential  causes  are  the 
most  important  and  originate  in  the  impurity  of  the  type  grown.  The 
most  efficient  cause  of  this  impurity  lies  in  the  natural  or  artificial  crossings 
to  which  Egyptian  cottons  have  been  or  are  still  the  object.  This  hybridi- 
sation is  chiefly  due  to  growing  several  varieties  side  by  side  or  to  the  use 
of  seed  containing  a  mixture  of  different  types.  The  remedies  are  clear  : 
isolate  and  vnriiy  the  cultivated  varieties  or  seek  better  ones,  multiply 
them  and  propagate  them  without  it  being  possible  to  contaminate  them. 
Three  methods  have  been  suggested. 

i)  The  first  was  begun  by  Balls  in  the  laboratory  of  the  Khedival 
Agricultural  Society,  now  the  Sultanian  Agricultural  Society  (i).  It  con- 
sists essentially  in  isolating  a  well  determined  type  of  pure  strain,  then,  by 
crossing  and  methodical  elimination,  adding  to  the  chosen  type  the  ad- 
vantageous specific  characters  that  are  required.  This  may  be  called  the 
addition  or  synthetic  method. 

2)  The  second  consists  in  annually  isolating  and,selecting  a  certain 
number  of  plants  showing  the  required  specific  characters.  By  repeated 
elimination  of  plants  lacking  the  desirable  characters  the  cases  of  atavic 
throw-back  to  an  undesirable  type  are  diminished  more  and  more  in  the 
progeny.     This  may  be  called  the  analytic  or  elimination  method. 

3)  The  third  method  is  that  of  the  selection  of  advantageous  va- 
riations. 

The  ideal  solution  of  the  durable  and  permanent  improvement  of  Egyp- 
tian cottons  can  only  be  obtvained  by  applying  the  remedies  quoted  above. 
There  is  no  great  difficulty  in  purifying  the  cultivated  types,  and  the  multi- 
plication of  pure  seed  is  also  fairly  easy.  But  the  propagation  of  such  seeds 
free  from  the  possibility  of  any  future  contamination  constitutes  the  most 
delicate  task  for  the  moment.  It  is,  however,  an  essential  condition,  as  is 
shown  by  the  excellent  results  obtained  in  the  United  States  by  the  rigor- 
ous application  of  these  principles.  The  author  recalls  the  work  done  in 
this  direction  in  the  United  States,  especially  in  Arizona  (2). 

The  author  thinks  that  to  resolve  the  problem,  if  not  radically,  at 
least  as  satisfactorily  as  possible,  an  organisation  should  be  created  under 
the  aegis  of  the  Government,  a  sort  of  permanent  Commission  in  which 
all  those  interested  in  any  way  in  the  production  of  Egyptian  cotton 


(i)   See  R.,  August,  1915,  p.  1017.  {Ed.)  —  (2)'See  R.,  May,  1916,  No.  518.  {Ed. 
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—  producers,  brokers,  spinners,  dc.  —  should  be  fully  represented  by  their 
most  competent  elements.  This  organisation  would  take  the  question  in 
band,  with  the  widest  possible  powers,  and  would  follow  a  programme,  the 
outline  of  which  is  given  by  the  author  as  follows  :  — 

i)  Divide  Eg5''pt  into  zones  of  different  climates  ;  create  in  each  zone 
a  chief  station,  with  sub-stations  should'the  type  of  soil  require  it,  to 
undertake  :  — 

a)  the  purification  of  the  existing  varieties  or  the  creation  of  better 
ones  by  using  one  or  another  of  the  three  methods  given  above,  or,  better 
still,   simultaneously   by  all   three   methods  ; 

b)  repeated  tests  to  ascertain  the  varieties  most  suited  to  each  zone; 

c)  the  scientific  study  of  the  cotton  plant ;  in  this  it  would  probably 
be  possible  to  collaborate  with  the  powerful  association  (Cotton  Research 
Association)  now  being  formed  in  England  to  investigate  scientifically  in 
all  the  British  Empire  all  the  problems  concerning  the  cotton   industry, 

2)  Propagate  the  pure  strains  on  land  attache(|;to  these  stations  pre- 
paratory to  multiplying  them  later  on  larger  areas  depending  on,  or  rented 
by,  the  station,  or  cultivated  by  the  owners  under  the  direct  control  of 
representatives   of  the    Permanent    Commission. 

•3)  Ginn  the  different  tj'pes  undergoing  selection  in  machines  belonging 
to  the  station. 

4)  Forbid  the  cultivation  of  several  varieties  side»  by  side  and  only 
allow  the  cultivation  in  each  zone  of  one  of  several  varieties  of  those 
found  the  most  remunerative,  allotting  one  or  more  special  works  to  each 
zone  for  ginning. 

5)  Inspect  the  fields  to  eliminate  plants  not  true  to  type,  etc. 

6)  Control  and  regulate  the  sale  and  distribution  of  the  seed. 

7)  Eorbid  the  propagation  of  a  new  variety  until  repeated  cultivation 
tests  in  the  stations  controlled  by  the  Commission  have  indisputably  shown 
its  superiority  over  the  corresponding»type  already  cultivated.  These  tests 
would  be  made  on  isolated  areas  so  as  to  qvoid  any  contamination. 

Pessimistic  conclusions  should  not  be  drawn  from  what  has  been  so 
far  said,  for  the  futur.e  may  be  faced  with  confidence  and  for  a  long 
time  still  Egypt  will  occupy  the  first  rank  among  countries  producing  fine, 
long  staple  cotton.  Even'  now,  in  spite  of  the  sensible  decrease  in  its  cot- 
ton production  Egypt  always  holds  a  preponderating  place.  In  fact,  whilst 
America  produces  100  000  bales  of  Sea-Island  cotton  and  hardly  6000  bales 
of  the  Egyptian  type  of  cotton.  Egypt  still  furnishes  more  than  a  million. 

Egypt  could  have  profited  by  this  supremacy, had  its  cotton  market 
been  better  organised.  This  would  also  be  a  task  for  the  Permanent  Com- 
mission the  organisation  of  which  is  urged  by  the  author. 

1357  -  Four  Large  Scale  Textile  Crops :  Jute,  Crotalaria,  Hibiscus,  Sesbania,  with  a 

Note  on  Abroma.  —  H.'^utefeuille,  I^.,  in  the  Con:rcs  iV Agriculture  Coloniale,  Gouver- 
iicment  general  deV Indochine,  Hanoi  Series,  No.  5,  65  pp.  Hanoi-Haiphc.ng,  1918. 

The  tests  of  textile  plants  carried  out  by  the  author  on  behalf  of  the 
Indo-Chinese  Administration  as  the  result  of  a  mission  to  India  in  1904  re- 
gard Tonkin  and  were  spread  over  8  or  9  years.     The}-  include  ramie,  jute, 
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the  textile  crotalaria,  Hibiscus  cannabinus ,  Seshania  aculeata  and  Ahroma 
augusta.  As  ramie  was  worth  dealing  with  separately  {i)the  other  five 
plants  are  dealt  with  in  the  present  study. 

The  ut^'lity  of  these  tests  is  shown  by  the  different  conclusions  to  which 
they  lead  and  which  the  author  summarises  as  follows  :  —  Hibiscus  canna- 
binus seems  unable  to  become  suitably  acclimatised  to  Tonkin;  Abroma  au- 
gusta will  not  grow  healthily  in  dense  plantations ;  Sesbania  actdcata  should 
do  well  in  the  alluvial,  damp  parts  of  the  Tonkin  delta;  Crotalaria  juncea, 
already  tested  at  Hue  and  near  Hanoi,  is  very  hopeful  and  may  prove  a 
crop  worth  introc^ucing  into  the  country  ;  jute,  although  finding  in  Indo- 
China  less  favourable  conditions  than  those  in  British  India  inay  play, 
especiall}^  in  Annam  and  Tonkin,  on  certain  reduced  points,  an  appre- 
ciable part. 

1)  Jute.  —  This  ^'s  the  French  and  English  name  lor  two  species  of 
Corchorus  —  C.  capsularis  and  C.  oUtorius.  Jute  is  probably  the  most  im- 
portant textile  fibre  after  cotton  and  hemp.  Accord'ng  to  Wigman  {Revue  d^s 
qulturcs  coloniales,  December,  1902)  the  annual  production  of  British  In- 
dia amounted  to  about  i  476  300  tons  and,  at  that  time.  Calcutta  exported 
100  million  gunnies.  Indo -China  imports  about  10  million  such  sacks  which 
might  well  be  made  locally.  All  the  jute,  manufactured  or  not,  comes  from 
Bengal  where  the  crop  covers  at  least  24  700  000  acres.  The  idea  of  culti- 
vating jute  in  Tonkin  suggests  itself  naturally,  as  there  is  much  analogy, 
generally  speaking,  between  Bengal  and  that  colony  ;  the  two  deltas  of  the 
Ganges  and  Red  River  are  mostly  alluvial,  abundantly  pro^'ided  with  water ; 
the  climatic  conditioons  are  .similar,  labour  is  plentiful  and  easily  satisfied. 
Ponds  and  watercourses  are  numerous  in  both  countries,  which  is  neces- 
sary for  retting.  The  water  communications  help  economically  in  the  car- 
ria^^e  of  the  bulky  material.  This  material  can  be  manufactured  on  the 
spot  or  exported  through  ea.sily  accessible  ports.  There  are,  however,  .suf- 
ficient difierences  between  the  two  cofintriesto  call  for  caution  ;  in  particu- 
lar, the  distribution  of  the  rainfall  is  less  even  in  Tonkin  than  in  Bengal. 

The  author  considers  in  turn  the  species  and  varieties  of  jute  (the  two 
species  only  seem  to  include  about  40  varieties,  the  species  capsularis  hav- 
ing 30  and  the  species  oliiorius  10),  the  requirements  and  pecularities  ot  its 
cultivation,  the  experiments  carried  out  at  lya-Pho,  the  yields  per  acre,  and 
the  cultural  and  economic  possibilities  of  jute  in  Indo-China. 

The  yields  of  well-dried  fibre,  obtained  in  the  I,a-Pho  experiments  were  : 
—  729,  923,  9.42,  892,  1 020,  1 030,  1 168, 1 236,  and  I  275  lb.  per  acre.  These 
yields  are  decidedh''  lower  not  only  than  those  giv^en  by  specialists,  but  also 
than  those  obtained  at  the  Burdavan  Experiment  (Bengal)  Farm,  which 
reached  as  much  as  2641  lb.  per  acre.  The  highest  yield  obtained  at  the 
Phu-Thy  Experiment  Station  was  i  445  lb  per  acre. 

The  highest  monetary  return  obtained  by  the  author  (total  return, 
not  profit),  was  61.75  %  per  mau  (2)  and  the  smallest  return  50  %.  taking 


(i)  S^e  No.  1338  of  this  Review.  {Ed.) 
(■2)  The  ^/rts^<'i;($)  is  worth  about  2S.atpar\  the  Annamite  man  equals  38750  sq.  ft.  (Ed.) 
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jute  at  12  $  per  220  lb.  At  Phu-Thy  70  $  per  man  was  obtained.  It  maj^ 
be  said  that  the  native  gets  a  return  of  from  30  to  35  $  from  a  mau  of  land 
cultivated  with  jute.  To  obtain  this,  the  expenses  must  not  exceed  those 
for  maize  or  beans  ;  the  native  and  his  family  have  simply  to  pay  more  at- 
tention to  the  crop.  The  choice  of  the  moment  for  preparing  the  soil  and 
.sowing  requires  more  care  than  for  other  crops.  The  operations  of  harvest- 
ing, ciitting,  retting  and  baling  jute  are  more  heavy  than  for  any  other  crop. 
The  author  thinks  this  is  the  only  consideration  to  take  into  account  with 
the  -gross  yield. 

Although  jute  growing  does  not  pay  for  European  colonists,  its  growth 
by  natives  would  only  be  possible  when  it  is  encouraged  and  supported 
for  some  years  by  the  European  colonists,  who  would  act  as  bankers  and 
exporters.  In  .the  future  the  help  of  the  European  colonists  will  probably 
be  able  to  be  dispensed  with  as  the  natives  become  more  enterprising  and 
less  sedentary  when,  with  them  or  by  their  help  the  intensive  agricultural 
occupation  of  Central  Tonkin  will  be  undertaken. 

IJ)  Crotai.aria  (Crotalaria  pmcca).  —  This  papilionaceous  legume  is 
largely  grown  in  British  India  for  its  fibre,  which  is  treateo  locally  and  ex- 
ported to  Europe  under  the  name  of  "  Sunn  hemp  ".  Though  inferior  to 
jute  it  is  very  useful  in  mixtures.  It  is  the  only  crotalaria  cultivated  out 
of  the  30  species  belonging  to  the  Bengal  flora.  It  is  used  for  green  manur- 
ing and  its  leaves  and  seeds  are  fed  to  live  stock. 

M.  EEMARiife,  at  Here,  has  been  interested  in  this  non-exhausting,  but 
probably  improving  plant  (owing  to  nitrogen-fixation  by  its  root  nodules), 
which  is  grown  over  such  large  areas  in  India  that  it  ma>  be  inferred  that 
the  plart  is  not  difiicult  and  does  well  in  varied  soils  and  climates.  He 
was  aware  that  it  can  be  harvested  and  defibrated  more  rapidl^'  than  jute 
and  that  it  can  more  easily  be  introduced  into  crop  rotations  as  it  grows  and 
flowers  all  through  the  year.  According  to  the  literature  on  the  subject, 
a  crotalaria  requires  less  care  than  other  crops. 

The  La-Pho  experiments  on  Crotalaria  jiincea  were  not  as  ample  as 
was  necessary,  but  they  have  shown  that  it  gives  good  and  very  regular 
yields  in  Tonkin  ;  few  crops  are  so  easy  and  safe.  Its  growth  and  harvest- 
ing are  always  sure  with  the  minimum  of  work  :  —  ploughing  once,  harrow- 
ing once,  no  weeding,  prompt  retting,  easy  defibration,  the  possibility  of 
harvesting  after  75  days  or  leaving  the  crop  standing  without  serious 
harm. 

The  financial  return  is  low  and  the  crop  does  not  always  find  a  ready 
sale.  In  fact  62%  to  714  lb.  ot  dry  commercial  fibre  per  acre,  at  27.S.  gi. 
per  220  lb.  gives  58.3  s.  and  90s.  per  acre  or  35  to  40  %  per  mmt.  But  this  ig 
the  maximum ;  the  minimum  yield  of  4.46  lb.  per  acre  or  25  $  per  mau  must 
be  taken  as  a  basis  for  calculation. 

These  are  fairly  good  yields  and  would  satisfy  the  native,  considering 
the  small  amount  of  work  sunn  hemp  requires  ;  but  they  would  not  suffice 
for  European  colonists  working  directly .  In  order  to  encourage  the  natives 
to  grow  crotalaria,  a  fibre  market  should  be  established  in  Tonkin. 

lll)^Hibiscus  cannahimis.  —  From  tests  made  at  Ea-Pho  and  Bat-Bat 

[1357,. 


144"  ■  FIBRE   CROPS 


(Tonkin)  it  was  found  that  Hibiscus  cannahinus  or  Deccan  hemp  (i)  or  one 
of  its  varieties  or  varieties  of  Hibiscus  Sabdarlffa  (or  "  Roselle  hemp  ") 
may  be  of  interest  as  a  crop  for  Tonkin  and,  better  still,  Annam,  in  order 
to  provide  a  fibre  for  local  needs,  especially  in  the  mountain  region.  But  it 
is  not  the  moment  to  anticipate  an  important  yield,  not  only  on  account 
of  the  cultural  requirements  of  this  Malvaceae,  but  especially  because,  in 
the  Delta  and  Central  regions,  it  does  not  fit  in  with  the  crop  rotation  :  — 
if  it  is  to  follow  a  maize  crop  it  cannot  be  harvested  in  time  to  follow  it 
by  rice. 

IV)  Seshania  aculeata.  —lyeguminous  plant  also  known  as  Aeschynomenc 
spinulosa.  This  crop,  which  furnishes  the  'Idunchi  "  of  Bengal,  may  be 
grown  in  Tonkin  in  the  future.  It  is  a  fibre  for  low,  damp  soil,  and  its 
growth,  like  that  of  crotalaria,  is  always  sure  in  Tonkin  with  encouraging 
regularity ;  it  has,  moreover,  the  advantage  of  not  being  exhausting.  But  its 
fibre  is  inferior  to  that  of  jute  and  at  present  is  only  of  interest  for  mixing 
with  jute.  The  author  thinks  this  fibre  is  not  used  alone  industrially, 
S.  aculeata.  gives  fine  crops  in  Tonkin  and  grows  to  a  size  there  that  helps 
it  to  resist  passing  floods. 

V)  Ahroma  augusta.  — •  This  Sterculiaceous  jjlant  produces  a  fine  fibre, 
but  dees  not  enter  easily  into  large-scale  cultivation.  It  has  to  be  grown 
suitably  spaced,  for  as  it  branches  greatly,  it  cannot  be  crowded,  so  as  to 
obtain  big  and  paying  yields.  In  1917,  3  plots  of  300  sq.  metres  each,  one 
I  metre  apart,  the  second  50  cm.  apart,  ■  the  third  35  cm.  apart,  gave 
respectively:  —  i)  95  kg.  of  green  material  =  3.56  kg.  of  well  dried  fibre, 
or  3.75  %  ;  2)  40  kg.  of  green  material  =  1.05  kg.  of  well  dried  fibre,  or 
2.64  % ;  3)  the  third  plot  was  very  bad.  Grown  under  suitable  conditions 
Ahroma  augusta  does  not  yield  178  lb.  of  fibre  per  acre. 

So  that  the  new  trials  might  be  justified,  the  price  per  kg.  of  the  fibre 
would  have  to  be  3  francs  which,  in  spite  of  the  beauty  of  the  fibre,  is  not 
probable,  unless  some  special  use  for  it  is  discovered. 

1358  -  Observations  on  Ramie  in  Indo-China.  —  h.\utefeuille  i,.  in  the  Congres 

d'Agi'icidiure  coloniale,     Gouvernement   General  de  I'lndochine,   Hanoi  Series,   No.    4, 
pp.  51.     Hanoi-Haiphong,     191 8. 

In  his  report  to  the  Congress  of  Colonial  Agriculture  the  author  throws 
light  on  the  ramie  question  as  regards  the  exclusively  cultural  point  of  view. 
He  has  followed  all  that  has  been  done  on  the  subject  of  ramie  for  the  last 
40  years  with  the  greatest  attention.  In  this  work  he  has  collected  and  con- 
densed all  that  has  been  published  on  the  question  in  all  the  world  as  well  as 
his  own  papers  (especially  in  the  Bulletin  economique  de  I'lndochine,  No.  115, 
'September-October,  1915)  containing  data  never  before  published  and  his 
personal  observations.  His  work  is,  therefore,  very  complete  and  of  de- 
cided importance  for  all  those  interested  in  the  ramie  question. 

The  author  considers  successively  and  in  detail  the  requirements  of 
ramie  as  regards  s©il,  climate,  manuring,  depth  of  ploughing,  peimeability 
of  the  soil,  effects  of  drought,  sun  and  heat,  irrigation,  plantation,  hoeing 


(i)  It  is  the  "  da  "  or  "  dah  "  of  French  West  Africa.     (Ed.) 
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and  weeding,  cutting,  duration  of  a  plantation,  yield  in  fibre,  presence  and 
disadvantages  of  gum,  treatment  of  the  crop.  He  then  describes  experi- 
ments carried  out  at  I/a-Pho  (Tonkin).  These  experiments  were  insuflSi- 
cient  but  gave  some  results  which  are  duly  recorded. 

Species  and  varieties. — There  are  4  ramies  :  —  white  ramie  {Boeh- 
meria  nivea),  green  ramie  {B.  utilis  or  Urtica  Unacissima)  and  two  that  have 
been  found  at  I/aos  or  Yunnan,  one  led,  the  ether  yellow.  There  are  no 
striking  differences  in  the  general  appearance  in  full  growth  of  the  various  ' 
ramies,  at  least  as  regards  the  height.  The  observer  must  walk  down  the 
lands  in  order  to  see  differences  which  regard  mostly  the  number  and  thick- 
ness of  the  stems  and  the  thriving  appearance.  The  foliage  of  green  and 
white  ramie  is  always  denser,  with  larger  and  darker  leaves.  The  stems  of 
yellow  ramie  are  generally  weaker  than  those  of  other  ramies.  As  regards 
the  number  of  stems  the  red  and  yellow  were  equal,  while  being  inferior  in 
this  respect  to  the  two  others.  This  did  not  hold  true  at  the  beginning  and 
end  of  summer.  Winter  has  a  depressing  effect  on  all  4  ramies.  The 
green  species  is  persistent  and  the  white  is  deciduous.  This  is  very  cha- 
racteristic of  white  ramie,  and  less  so  of  the  red  and  3^ellow  ones.  But  green 
ramie,  if  it  is  not  deciduous,  grows  so  poorly  that  it  cannot  be  utilised  for  at 
least  three  <months.  It  long  survives  the  hot  season  and  dominates  the 
others  in  October  and  November,  but,  in  January  and  February,  it  com- 
pletely ceases  growth,  only  recommencing  when  white  ramie  begins  again 
(March- April).,  almost  regaining  the  lost  time.  At  the  end  of  the  season 
green  ?amie  wins  and  only  begins  to  weaken  in  November,  while  white 
ramie  begins  in  July. 

Green  ramie. visibly  suffers  during  the  winter,  whilst  the  white.,  though 
stopping  growth  in  winter,  retails  its  initial  vigour  ;  but  the  growth  of  the 
latter  stops  as  soon  as  the  heat  becomes  intense  and  continuous.  Moreover 
it  suffers  visibly  from  sudden  heat  waves.  These  observations  were  made 
during  the  2nd  and  3rd  year  and  the  author  adds  those  made  in  the  4th  and 
5th  (last)  of  the  plantation  :  —  green  ramie  gradually  fades  from  year  to 
year,  as  does  the  white  though  less  clearly  if  still  visibly  owing  to  the  effect 
of  the  great  heat. 

•  Influence  of  the  soii<.  — ■  This  is  considerable.  Valleys  of  secondary 
watercourses  could  probably  be  found  with  the  rich  and  permeable  soils 
that  suit  ramie  ;  very  few  such  soils  are  free  from  the  danger  of  floods  and 
cold. 

Growth  and  spacing.  —  Growth  was  rapid,  but  limited,  quickly 
stopped.  The  stems  attained  their  full  length  in  6  or  7  weeks,  afterwards 
making  little  progress.  No  stems  were  obtained  more  than  63  in.  long, 
save  in  the  lya-Pho  garden  and  in  a  specially  treated  field,  where  some  as 
long  as  86  in.  were  obtained.  The  plants  were  20  in.  apart  in  the  rows  ancf 
28  in.  apart  between  the  rows,  an  insufficient  density. 

Hoeing  and  weeding.  — ■  Ramie  must  always  be  kept  very  clean,  which 
is  expensive.  Summer  weedings  should  no  be  less  than-  4  and  to  keep  it  as 
clean  as  is  really  necessary,  the  number  should  be  8.  The  author  reckons 
that  the  upkeep  alone  of  the  plantation  costs  20  piastres  per  mau. 
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Percentage  of  fibre.  —  From  44  lb.  of  green  material  weighed  the 
day  when  cut  (after  24  hours  the  weight  has  already  decreased  by  10  %), 
percentages  of  fibre  were  obtained  varying  from  2.78  to  3.38.  Each  year, 
the  first  cut  gives  a  higher  percentage. 

Yield  and  cost  price.  —  The  author  has  estimated  a  yield  of  1220  lb. 
of  '  hemp  '  per  hectare  for  3  cuts  in  the  year,  or  475  lb.  per  mau.  Consider- 
ing that  it  might  be  sold  at  600  francs  per  metric  ton  or  129.60  fr.  per  mau, 
i.  e.,  52  piastres,  the  expenses  (hoeing  and  weeding,  cutting,  defibration, 
drying  of  fibre,  baling,  depreciation  in  10  years  of  plantation)  come  to 
50  piastres. 

Ramie  in  Indo-China  (Conclusions).  —  As  has  been  said,  4  varieties, 
were  under  consideration  :  —  white  ramie,  green  ramie  and  the  two  yellow 
and  red  varieties  ;  of  these  the  first  two  seem  of  most  interest.  Although  the 
observations  made  are  insufficient  to  allow  a  final  classing,  they  justify  the 
apprehensions  felt  by  the  author  during  the  trials  regarding  this  crop  about 
which  all  has  to  be  yet  learnt.  It  appears  that  green  ramie  [Bochmeriautilis) 
would  not  give  the  regular  and  abundant  crops  reported  from  other  warm 
countries.  Green  ramie  is  persistent  and  seems  to  be  the  variety  most  suit- 
ed to  very  hot  climates  with  no  winter.  It  suffers  in  Bengal,  where  it 
falls  short  of  its  reputation,  as  the  author  found  with  Mr.  Prain,  at  the  Cal- 
cutta Botanical  Garden,  and  with  Ango-Indian  planters.  White  ramie,  on 
the  contrary,  seems  to  be  the  variety  for  temperate  climates.  It  does  wel'l 
in  France  in  Vaucluse,  I/imoges,  even  at  Gennevilliers,  as  is  known,  but  it 
does  not  resist  the  trying  summers  in  Tonkin. 

Yellow  and  red  ramie  are  acclimatised  in  Tonkin.  Yet  they  grow  less 
vigorously  than  the  white  ;  they  run  no  risk  there,  but  their  stems  are  less 
fine.  *• 

It  is  only  a  question  of  appearances,  noted  not  only  at  lya-Pho,  but  also 
on  private  estates.  Several  years  of  observations  are  required  in  order  to 
finely  what  modifications  of  the  classical  cultural  methods  the  yield  of 
those  ramies  already  acclimatised  may  be  improved  or  the  influence  of 
the  climate  attenuated  for  the  exotic,  white  and  green  ramies.  But  there 
is  another  question,  apart  from  the  purely  cultural  stand  point,  that  relates 
to  the  production  of  ramie  —to  find  a  rational  cultural  method  so  as  to  pb- 
tain,  with  the  minimum  expense,  good  quality  ramie  fibre,  utilisable  com- 
mercially, in  paying  quantities,  irom  plantatious  of  sufficient  duration. 

The  chief  of  the  La-Pho  station  was  aware  that  the  really  rational  cul- 
tural conditions  for  ramie  were  unknown.  All  remains  to  be  learnt  and  dis- 
covered, for  no  plantation  in  the  world  has  been  continued  successfully, 
giving  lessons,  examples,  or,  if  it  exists,  it  has  not  been  revealed  in 
such  a  way  that  it  can  be  considered  as  a  living  enterprise  for  cropping 
•ramie  fibre.  The  amateurs,  for  conceit,  inventors  and  business  men  for 
self-interest,  have  not  always  made  known  what  they  have  learned  or 
have  often  asserted  that  ot  which  they  were  ignorant,  when  they  have 
not  deceived  the  public. 

The  observations  made  at  La-Pho  in  10  fields,  i.  e.,  on  10  different 
sites,  over  an  area  of  2  waws  have  shown  that  the  choice  of  sites  suitable 
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for  ramie  is  very  limited,  so  much  so  that  it  may  be  foreseen  that  large  areas 
will  not  be  occupied  by  this  crop  as  3  et  in  Tonkin.  In  fact,  clay  soils,  with 
abundant  moisture,  are  unsuitable  lor  ramie,  as  are  highlands  whether  they 
are  hard,  stony  or  sandy.  Ramie  can  be  grown  neither  on  slopes,  nor 
on  -narrow  terraces  that  dry  up  in  a  few  days,  or  on  impermeable  terraces. 

Alluvial,  rich,  deep  soils,  theoretically  so  suitable,  are,  for  several  months 
of  the  year  (those  when  growth  is  at  its  maximum  and  v/hen  the  ramie  should 
produce),  soaked  like  a  sponge.  A  plantation  can  only  be  started  if  water 
can  be  removed  or  given,  by  drainage  and  irrigation,  at  the  required  time. 
It  is,  therefore,  if  one  wishes  to  grow  it  on  a  large  scale,  a  crop  for  an  engineer 
and  a  clever,  resourceful  engineer.  Besides,  all  these  soils  are  threatened 
bv  the  great  floods  which  are  fatal  to  ramie. 

So  much  for  the  large-scale  cultivation  of  ramie  and  it  is  worth  while 
to  add  that  ramie  can  be  grown  almost  everywhere,  round  the  house  in 
tiny  plots  of  soil,  raised  near  the  houses,  cultivated  like  gardens,  with  soil 
brought  to  the  spot,  as  it  is  grown  on  high  land  by  the  mountain  dwellers 
who  might  produce  much  more  were  they  guided  and  encouraged  by  bet- 
ter prices. 

The  studies  and  practical  tests  made  by  the  author  have  resulted  in 
these  observations,  which  state  the  problem  much  more  clearly  than  before. 
Tlie  result  is  not  very  encouraging  and  only  enables  the  author  to  indicate 
the  difficulties  to  be  overcome,  the  illusions  to  be  avoided  and  a  programme 
of  researches  to  be  carried  out. 

Ramie  has  been  discussed  too  much  in  scientific  literature  and  business 
circles  for  the  Indo-Chinese  administration  not  to  have  attempted  to  as- 
certain whether,  as  has  been  asserted  A\dth  confidence.  Tonkin  is  suited 
to  the  croD. 

1359  -  Agave  Cultivation  in  Tropical  and  Intertropical  Countries  Especially  Mada- 
gascar.—  Hoffmann,  A.,  in  the  Revue  A gricole  et  Veterinaire  de  Madagascar  et  Depen- 
danccs,  Year  III,  No.  19,  pp.  219-226.  Tananarive,  1918. 

Of  late  yeais  agave  cultivation  has  continuousl}^  extended  in  nearly 
all  tropical  and  intertropical  countries.  In  order  to  encourage  the  growth 
of  this  crop  in  Madagascar  the  author  publishes  the  folio wnng  general  infor- 
mation as  to  this  textile  plant  and  its  production. 

The  agave  is  indigenous  to  Mexico,  South  America  and  the  southern 
part  of  North  America.  The  first  plants  were  imported  into  Europe  and 
India  about  the  middle  of  the  sixteenth  century  but  Europeans  only  began 
to  take  an  interest  in  this  crop  towards  the  end  of  the  nineteenth  century. 
The  following  species  are 'known  :  — 

Agave  americana,  the  maguey  of  Mexico,  growing  wild  in  temperate 
zones,  with  a  very  fine,  white  fibre  ;  its  sap  is  used  in  treating  skin  diseases. 
A.  decipiens,  or  false  sisal,  of  no  cultural  interest.  A.  mexir.ana,  imported 
into  Madagascar,  where  its  growth  is  not  advisable  on  account  of  the  strong, 
lateral  spines.  A.  vivipara,  one  of  the  few  varieties  suitable,  tor  damp  soils, 
mostly  grown  in  India.  A.  Lespinassei  or  "  Zapupe  "  (Vincent),  one  of  the 
best  varieties  for  yield  and  hardiness.     A.  ngidayar.  elongata,  indigeneous 
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to  Mexico, prefers  a  warm,  dry  climate  and  very  dry,  stony,  calcareous  soils] 
rarely  grows  above  an  attitude  of  looo  ft.  One  sisal  plant  yields  lo  to  40 
leaves  a  year;  the  fibre  content  varies  from  3.5to  4.2  %,  according  to  the  soil; 
besides  extracting  the  fibre,  attempts  have  been  made  to  extract  alcohol 
from  the  pulp  (residue  of  the  decorticated  leaves). 

Although  very  hardy,  agaves  have  certain  requirements:  light  volcanic 
soils,  dry  and  rich  in  lime  suit  them  best  ;  too  damp  or  clayey  soils  should 
be  avoided.  Shade  and  torrential  rains  are  very  harmful.  In  short,  they 
require  a  tropical  climate,  well  drained  soils  and  a  distinctly  dry 
season. 

As  regards  the  nurserj'  and  the  preparation  of  the  soil  the  author  gives 
the  following  advice  :  — 

If  the  soil  is  not  rich  enough,  some  manure  mixed  with  wood  ashes 
should  be  turned  under.  The  earth  should  be  banked  up  well  round  each 
plant  and  the  soil  must  be  kept  free  from  weeds  ;when,  after  12  or  i6months, 
the  plants  are  14  to  16  in.  high,  they  can  be  transplanted.  The  methods  of 
preparing  the  soil  and  planting  obviously  vary  according  to  the  district ; 
the  soil  should  be  well  cleaned  and  tilled,  and  if  too  poor  in  lime,  it  should 
be  limed.  The  distance  between  the  plants  varies  according  to  the  districts 
and  is  controlled  by  the  desire  to  plant  as  many  plants  as  p«ssible  per  hec- 
tare ;  the  author  advises  78  X  98  in.  or  78  X  118  in.  which  gives  1650  or 
2000  plants  per  hectare;*  After  transplanting,  before  or  towards  the  end  or 
the  rainy  season  the  attention  required  consists  in  replacirig  dead  plants, 
cleaning  or  weeding,  removing  the  suckers  that  live  at  the  expense  of  the 
parent  plant  (these  suckers,  dried  in  the  sun  serve,  with  the  bulbils,  for  re- 
production). 

The  harvest  takes  place  3  years  after  transplanting.  Mature  leaves 
can  be  recognised  by  their  3^ellowish-green  colour  and  the  silver-grey  colour 
of  the  terminal  spine  ;  at  the  first  cut  each  plant  can  give  25  to  35  leaves. 

The  author  next  gives  details  regarding  transport  to  the  works  and 
thewcrksitselfthatmayberequirednear  3  plantation.  He  gives  a  scheme 
for  a  plantation,  with  running  expenses  for  Madagascar,  and  arrives  at  a  to- 
tal of  200  000  francs  (including  the  works  and  not  counting  administrative 
expenses)  for  a  200  hectare  plantation  in  Madagascar.  Under  these  condi- 
tions the  cost  price  per  hectare  ready  to  be  exploited  comes  up  to  about 
1 000  francs.  If  the  yield  is  calculated,  it  will  be  seen  that  the  products  of 
the  first  two  years  will  pay  all  the  cost  of  plantation.  In  countries  where 
labour  is  still  relatively  cheap  and  the  value  of  land  moderate  (as  in  Mada- 
gascar) a  profit  of  500  to  600  francs  per  hectare  per  year  may  be  counted  on. 

In  conclusion  the  author  remarks  that  the  agave  is  one  of  the  few 
plants  that  suffer  little  from  insects  and  fuugi  ;  even  locusts  rarely 
attack  it. 
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1360  -The  Production  of  Plant  Essences  in  the  Dutch  East  Indies.  —  Handeisbericiuen, 

Year  XII,  No.  599,  pp.  340-342  +  2  Ttibles.  The  Hague,  191 8. 

The  resumption  on  a  large  scale,  after  the  war.  of  the  manufacture  of 
scented  soap  and  perfumes,  ^^nl\  make  the  production  of  plant  essences  very 
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important.  The  plants  that  produce  these  essential  oils  in  the  Dutch  East 
Indies  are  wild  or  cultivated. 

Among  the  wild  species  may  be  mentioned  the  "  cajuput  "  (i)  from 
which  is  obtained  cajaput  oil  by  distilling  the  leaves.  Adulteration  with 
paraffin,  benzine,  etc.,  is  all  the  more  common  as  it  is  not  easily  detected  ; 
adulteration  may,  however,  be  detected  by  violently  shaking  a  bottle  half- 
filled  with  the  oil ;  the  air  bubbles  produced  vanish  at  once  in  the  pure 
liquid,  remaining,  however,  for  some  time  in  the  adulterated  product.  The 
green  colour  of  the  oil  is  due  to  the  presence  of  copper  and  chlorophyll 
compounds;  this  is  why  a  small  piece  of  copper  is  often  added  to  the  product. 
Cajaput  oil  is  much  used  in  therapeutics.  It  is  mostly  exported  to  Singa- 
pore, the  chief  market  of  the  product  for  British  India.  It  is  also  sent  to 
the  United  States  where  it  is  used  in  making  a  number  of  proprietary  phar- 
maceutical products.  Good  quantities  are  also  bought  by  Siam,  Hong- 
Kong  and  Timor  Island  ;  in  Europe,  the  chief  buyers  are  Great  Britain, 
Holland  and  Germany.  In  1913,  1914  and  1915  the  total  exports  were 
124  228,  65  469  and  79  853  kg.  At  present  there  is  a  tendency  for  euca- 
lyptus oil  to  replace  thi  s  pro  duct . 

The  species  cultivated  occupy  an  area  of  about  3  000  hectares,  2  700  of 
which  are  in  Java  alone.  They  are  often  found  with  other  crops  on  large 
estates.  The  chief  essential  oils  furnished  by  these  species  are  given 
below  :  ■ — 

Cityon4la  oil  is  obtained  by  distilling  "  serchwangi-grass  "  (i)  a  grass 
mostly  cultivated  by  the  natives  ;  i  000  kg.  of  the  grass  yi^ld  about  7  kg. 
of  the  oil,  which  is  mostly  used  in  soa^  and  perfume  making  (synthetic 
essence  of  roses).  The  chief  producing  countries  are  Ceylon  and  Java  ; 
Java  produces  by  far  the  smaller  quantity,  but  the  product  is  of  better  qua- 
lity and  fetches  twice  the  price  of  the  other.  The  exportation  of  Javanese 
citronella  oil  to  all  countries  was  :  —  I9I3,  75  230  kg.  ;  1914,  T36  654  kg. ; 
1915.  233  326  kg.  ;  1916  428  743  kg.  ;  1917,  515  763  kg.  The  largest  impor- 
ters are  the  United  Kingdom,  the  United  States  and  Japan. 

Lemon-grass  oil.  —  Produced  from  the  grass  of  the  same  name  (i), 
the  3deld  beins;  0.2  %.  At  present  importers  prefer  the  oil  from  Cochin- 
China  and  Reunion. 

Canangu  oil.  -■■  Obtained  by  distilling  the  fresh  flowers  of  the  can- 
anga  (i),  a  tree  that  usually  flowers  twice  a  year,  giving  60  kg.  ol  flowers  ; 
to  obtain  i  kg.  of  oil  requires  at  least  350  kg.  of  flowers.  This  product  is 
only  exported  in  small  quantities  and  it  is  not  specially  thentionedin  official 
statistics;  it  has  to  compete  with  ylang-ylang  oil  from  the  Philippines, 
which  costs  10  times  as  much  (2). 


(i)  The  cajuput  is  Melaleuca  leucodendron  Z,.  "  Serchwangigrass  ",  giving  citronella  oil, 
isAndropogon  Nardus.  I^emou  grass  is  A.  Nardus  var.  flexuasusHaek..  Canangais  Cananga  odo- 
rata  (see  Note  2).  The  two  Magnolias  giving  champaca  oil  are  Michelja  Champaca  I,.  andM. 
longifolia.  Vitivert  or  cuscus  grass  is  Andropogon  muricatus  Rets.     (Ed). 

(2)  Ylang-ylang  oil  consists  of  the  first  fractions  obtained  in  distilling  the  flowers  of  Ca- 
nanga odorata  ;  cananga  oil  is  the  whole  product  from  distilling  these  flowers.     {Ed.) 
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Champaca  oil  is  obtained  by  distilling  the  flowers  of  two  Magnolia- 
c.eae  (i)  common  in  India  and  which  flower  throughout  the  year  ;  the  oil- 
yield  of  the  flowers  is  about  0.2  %. 

Vetiver  oil  is  obtained  from  the  roots  of  the  vetiver  or  cuscus  grass  (i)  ; 
the  roots  contain  from  0.4  to  0.9%  of  essential  oil;  no  ofiicial  statistics  as 
to  its  exportation  are  available. 

Patchouly  oil  is  obtained  by  distilling  the  stems  and  leaves  of  Pogoste- 
mon  Paichoitly  Pell.  The  leaves  can  be  gathered  repeatedly,  at  inter N^als 
of  6  months.  The  east  coast  ol'  Sumatra  furnishes  most  01  the  supply  ; 
so  far  it  is  not  specially  mentioned  in  the  ofiicial  statistics. 

Geranium  oil  is  obtained  by  distilling  the  leaves  of  Pelargonium  spp., 
the  essential  oU  ol  which  much  resembles  that  of  the  rose.  It  is  widely  cul- 
tivated, especially  in  rubber  plantations.  Dur'ng  some  researches  it 
was  found  that  71  plants  gave  76.5  kg.  of  leaves,  which  produces  53  cc. 
of  essential  oil  containing  as  much  as  58.8  %  of  geraniol. 

1361  -  The  Cultivation  of  Pyrethrum  in  Switzerland.  —  Faes,  h.,  in  the  Schweizerische 

Apotheker-Zeituns.,  VoL  XVI,  p.  429,  191 8,  reproduced  by  H.\Rlay  in  the  Journal  de 
^Pharmacic  ct  de  Chimic,  Series  7,  VoL  XVIII,  No.  7,  pp.  213-215.     Paris,  1918. 

The  joyrethrum  from  whose  flowers  the  insect  powder  is  obtained  is 
the  Pyrethrum  cinerariaefolium  of  Montenegro,  Dalmatia,  Herzegovina 
and  Istria,  which  grows  up  to  an  altitude  of  3250  ft.,  and  P.  roseum  and  J'. 
carneumoi  the  Caucasus  and  Northern  Persia,  which  grow  up  to  6500  ft. 
Since  1912  the  author  has  grown  P.  cinerariaefolium  in  Switzerland  and 
it  has  quickly  spread.  At  the  end  of  1917,  97  plantations  were  established, 
with  a  total  of  24890  plants.  The  dried  flowers  are  now  worth  iid.  per  lb. 
and  the  seeds  36.S.  8^. 

Sowing  is  done  in  April  to  May  or  in  July  to  August  with  freshly-gath- 
ered seeds,  in  lines  8  in.  apart  ;  a  mulch  of  le3.ves  or  fresh  manure  should 
be  given,  followed  by  watering  and  tilling.  After  2  or  3  weeks  the  plants 
are  already  vigorous  and  they  must  be  transplanted  into  warm,  gravelly 
soil  at  a  distance  of  20  X  24  in. 

The  plantation  begins  to  yield  well  after  the  second  year.  Flowering 
takes  place  in  May.  The  flowers  are  all  gathered  in  June,  when  most  of 
them  begin  to  open,  and  they  are  spread  out  in  a  shed  in  the  shade  to  dry. 
The  yield  of  dried  flowers  in  28  to  29  %  of  the  fresh  flowers.  Flowers  to 
be  used  for  seed-production  for  extending  the  plantations  are  left  on  the 
plant  until  they  have  completely  expanded  (about  July  15). 

Experiments  have  shown  that  Swiss  pyrethrum  powder  is  quite  com- 
parable, as  regards  quality,  to  that  from  Dalmatia  and  Montenegro. 

1362  -  The  Production  and  Price  of  Orchil.  —  in-en  utvoer,  Year  iii.  No.  40,  p.  897. 

Amsterdan,    191 8. 

Orchil,  a  dye  extracted  from  various  lichens  (2),  is  using  for  imparting 
olive-green  and  brown  shades  to  feathers,  etc.,  especially  ostrich  feathers. 

(1)  See  note  on  previous  page. 

(2)  These  lichens  belong  to  the  genus  Roccella  (R.  tinctoria  D.  C;  R.  phycopsis  Ach  ;  R. 
fucijormis  D.  C),  There  are  a  number  of  substitutes  for  orchil,  especially  synthetic  azo-com- 
pounds.  [Ed.) 
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It  is  extracted  chiefly  in  the  United  Kingdom,  the  lichens  being  imported 
from  the  Cape  Verde  islands.  Of  late  j^ears  the  United  Kingdom  has  ex- 
ported the  following  amounts  to  the  United  States.  —  1914,  229  068  lb.; 
1915,  372803  lb.  ;  1916,  512  607  lb.  ;  1917,  209  383  lb.  The  increased  ex- 
portation of  orchil  up  to  1916  is  due  to  the  decrease  in  that  of  the  German 
dyes  ;  the  increased  in  price  to  6  Yod.  per  lb.  in  1917  against  3.7^.  in  1914 
is  equally  significative. 


1363  -  The  Production  of  Divi-divi  in  The  Dominican  Republic,  —  mc  i^ean,  a.,  in 

Commerce  Reports,  No.  120,  p.  708,  Washington  D.  C,   i<)i8. 

Divi-divi  is  the  commercial  name  for  the  astringent  pods  of  Cfl^s^Z/iiW^ 
coriaria  Wild,  a  leguminous  shrub  indigenous  to  the  Dominican  Republic. 
The  plant  is  between  20  and  30  ft.  high  and  bears  white  flowers  ;  the  fruit 
is  a  bean,  about  2  in  length,  i  in.  in  width,  and  ab*out  %  inch  in  thickness  ; 
it  contains  about  30  %of  atannicacid  used  in  the  manufacture  of  leather. 
The  bean  ripens  and  falls  to  the  ground  from  November  to  April  ;  if  it  rains 
while  the  beans  are  on  the  ground  they"  are  ruined  and  large  quantities  are 
lost  in  this  manner,  as  November  and  December  are  rainy  months  in  this 
Republic. 

Whole  families  of  the  poorer  people  devote  their  entire  time  to  gather- 
ing divi-divi  beans  and  bringing  them  to  market.  It  is  difficult  to  state 
the  average  3aeld  per  shrub  ;  some  produce  as  many  as  70  lb.  or  more,  and 
others  of  the  same  age  jdeld  only  half  that  quantity.  Almost  all  of  the 
divi-divi  shrubs  in  the  Puerto  Plata  consular  district  are  to  be  found  in  the 
arid  lands  on  the  Province  of  Monte  Cristi.  They  are  not  cultivated,  but 
grow  wild  over  vast  sections  of  the  Province.  The  town  of  Monte  Cristi, 
on  the  north  coast  near  the  Haitian  border,  is  the  centre  of  the  industiy  and 
is  the  port  from  which  most  of  it  is  exported.  Divi-divi  is  usually  packed 
for  export  in  jute  sacks  weighing  from  no  to  125  lb.  gross.  It  was  for- 
merly shipped  to  some  extent  in  bulk  in  sailing  vessels,  but  this  mode  of 
shipment  has  been  discontinued,  as  it  was  not  found  practicable.  The  value 
of  this  product  is  determined  by  its  quality  and  appearance  ;  large, 
plump  and  ruddy  beans  are  in  good  demand,  while  small  black  and 
broken  beans  are  unsalable. 

The  annual  exports  of  divi-divi  from  Monte  Cristi  foimerly  exceeded 
2  000  000  lb.  but  of  late  years  they  have  fallen  below  these  figures.  This 
decline  in  the  output  is  attributed  to  a  species  of  orchid,  which  lives  on  the 
shrubs.  This  parasite  reduces  the  productfon  and  often  kills  the  plant. 
Nothing  has  been  done  to  eliminate  this  ptst,  although  it  has  spread  at 
an  alarming  rate,  so  that  there  is  hardly  a  shrub  which  is  not  infested 
with  it. 

Prior  to  the  war  divi-divi  was  exported  to  Hamburg  almost  exclusively. 
The  past  few  years,  however,  it  has  found  a  ready  market  in  New  York. 
The  prices  were  formerly  fixed  in  Hamburg  at  from  9  to  12  marks  per  50 
kilos  (from  $0.0195  to  $0,026  per  lb.),  but  now  it  brings  from  $50  to  $  55  a 
ton  of  2  000  lb.  f.  o.  b.  New  York. 
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1364  -  Comparative  Results  of  the  Growth  of  Hevea,  Castilloa  and  Funtumia 
Rabber  Trees  at  Tobago. —  Verteuil,  J.  de  (Superintendent  of  Field  Experiments), 
in  the  Bulletin  of  the  Department  of  Agriculture,  Trinidad  and  Tobago,  VoL  XVII,  Pt.  i, 
pp.    50-51    +   I  Table.     Trinidad,  1918. 

In  1907  five  experiment  plots  were  planted  with  alternate  rows  of 
Hevea,  Castilloa  and  Funtumia.  When  the  trees  were  four  years  old  (in  1911) 
the  different  plots  were  subjected  to  the  following  treatments  :  ■ —  i)  ma- 
nure ;  2)  ammonium  sulphate  and  potassium  sulphate  fertiliser  ;  3)  in- 
digo as  cover  crop  ;  4)  mulched  with  grass  ;  5)  corttrol. 

As  a  result  of  the  shade  from  the  rubber  trees  it  was  impossible  to  grow 
the  cover  crop  in  1914,  and  in  1915,  manuring  and  mulching  were  no  longer 
carried  out  regularly.  The  circumference  of  th'e  trees  was  measured  in 
1911,  before  the  plots  were  treated,  and  then  regularly  each  year  till  De- 
cember 1916.  The  results  obtained  for  each  species  respectively  in  each 
plot  are  given  in  a  table 'and  lead  to  the  following  conclusions  :  — 

The  Castilloa  grew  most  rapidly  and  the  Funtumia  most  slowly.  After 
manuring  the  annual  growth  of  Hevea  was  superior  to  that  of  Castilloa  and 
best  in  the  plot  with  a  cover  crop.  The  Castilloa  did  best  in  the  plot 
fertilised  with  ammonium  sulphate  and  potassium  sulphate,  and  the  Fun- 
tumia in  the  control  plot. 

In  short,  Funtumia  derived  no  benefit  from  the  treatment  of  the  plots, 
Cas^f//oa  no  •  apparent  benefit  and  Hevea  a  slight  benefit.  It  should  be 
noted  that  the  soil  of  the  various  plots,  of  excellent  quality,  was  far  from 
exhausted  by  crops  at  the  time  the  experiments  were  undertaken. 

1365  -  Effect  of  Grazing  upon  Western  Yellow- Pine  Repioduction  in  the  National 
Forests  of  Avizona  and  New  Mexico,  U.  S.  A.-  hill,  R.R.(GrazingExamiT)er),in  U.S. 

Dept.  of  Agriculture,  Bulletin  No.  580,  Contribution  from  The  Forest  Service,  Professional 
Paper,  pp.  27  -\-  2  Figs.  +  3  Plates.     Washington,  D.  C,  1917. 

The  present  bulletin  gives  the  results  of  a  study  undertaken  to  deter- 
mine the  character  and  extent  of  the  damage  to  young  growth  of  western 
yellow  pine  in  the  southwestern  United  States  due  to  the  grazing  of  live 
stock,  and  to  find  out  the  best  means  of  keeping  such  damage  at  a  mini- 
mum while  permitting  proper  utilisation  of  the  range. 

Of  8  945  trees  of  a  size  subject  to  grazing,  observed  pver  a  3-year  pe- 
riod, I  493  or  16.7  %,  were  severely  damaged  each  year  and  i  442,  or  16.  i  % 
were  moderately  damaged.  The  most  injured  are  the  seedlings,  21  %  of 
which  are  seriously  damaged.  The  damage  gradually  decreases  with  an 
increase  in  the  size  of  the  trees.  Trees  above  4.5  feet  in  height  are  free  from 
severe  injuries  from  browsing,  but  those  between  3  and  6  feet  in  height  are 
likely  to  be  rubbed  severely. 

The  greatest  amount  of  damage  occurs  during  the  latter  half  of  Jitne 
and  the  first  part  of  July,  or  when  the  effects  of  the  spring  dry  period  are 
most  pronounced.  The  least  damage  occurs  during  the  first  few  weeks 
of  the  growing  period,  or  before  June  15.  A  vary  considerable  amount  of 
damage  is  done  during  the  main  growing  season  and  during  the  autumn 
drying  period. 

Under  normal  conditions  of   grazing,   cattle   and    horses,   and  inci- 
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dentally  burros,  do  an  inconsiderable  amount  of  damage  to  reproduction 
Sheep  under  the  same  conditions  may  be  responsible  for  severe  injury  to 
II  %  of  the  total  stand.  On  overgrazed  areas  all  classes  of  stock  are  apt, 
however,  to  damage  small  trees  severely.  Cattle  and  horses  may  damage 
about  10  %  of  all  reproduction.  When  sheep  are  grazed  along  with  them, 
however,  at  least  35  %  of  the  total  stand  may  be  severely  damaged.  Ordi- 
narily sheep  cause  about  seven  and  a  half  times  as  much  damage  as  cattle. 

The  density  of  forage  does  not  affect  the  amount  of  damage  that  may 
be  caused  on  a  given  area.  The  suitability  of  the  forage  to  the  class  of  stock 
using  a  range  has  also  an  important  influence  upon  the  amount  of  damags  to 
timber  reproduction.  Because  of  the  suitability  of  the  pure  bunchgrass  type 
to  sheep  grazing,  the  reproduction  over  approximately  ^of  the  bunchgrass 
type  on  one  National  Forest  is  being  seriously  injured.  The  amount  of 
palatable  feed  available  during  the  grazing  season,  and  especially  during 
June  and  July,  has  also  an  important  bearing  upon  the  amount  of  damage 
that  grazing  will  cause  to  reproduction.  During  a  favourable  year  the 
damage  may  be  iS  %  less  than  during  a  subnormal  year. 

The  manner  in  which  stock  is  handled  has  much  to  do  with  the  severity 
of  grazing  damage.  Cattle  are  likely  to  injure  22  %  of  the  trees  between  3 
and  6  feet  in  height  that  grow  on  areas  where  they  are  accustomed  to  con- 
gregate. vSheep  severely  injure  reproduction  along  driveways  and  on  bed 
orounds. 

Grazing  is  believed  to  have  a  largely  neutral  efiect  upon  the  germina- 
tion and  early  establishment  of  reproduction,  but  to  have  an  important 
effect  in  reducing  the  destruction  of  reproduction  by  fire.  The  effect  of 
grazing  upon  the  height  growth  of  reproduction  is  marked.  Severely  in- 
jured trees  grow  only  from  ^to  ^  as  fast  as  uninjured  trees.  Grazing  in- 
juries are  not  responsible  for  the  common  deformities  of  mature  trees. 

It  appears  that  the  permanent  effects  of  grazing  injuries  upon  the 
development  of  damaged  trees  are  not  serious,  provided  they  have  a  chance 
to  recuperate.  If  grazing  is  unrevStricted,  about  15  %  of  the  total  stand  is 
likely  to  be  killed  during  the  period  required  for  reproduction  to  become  esta- 
blished. Reproduction  that  has  been  impoverished  greatly  by  grazing 
is  more  likely  to  be  attacked  by  fungi  and  insects  than  uninjured  and  vigor- 
ous reproduction.  However,  the  ordinary  grazing  injuries  are  not  believed 
to  increase  seriously  the  danger  of  such  attacks. 

1366  -  National  Parks  in  Spain. — Boletin  de  la  Real  Sodedad  Geogrdfica,  Rcvisia  de  Gco- 
grafia  colonial  y  vncrcantil.  Vol.  XV,  Nos.  8-10,  pp.  376-377.  Madrid;  August- 
October,   igi8. 

By  the  royal  decree  dated  August  16,  1918,  was  founded  in  Spain,  be- 
sides the  National  Park  of  "  la  Montana  de  Covadonga  "  or  "  Ptna  Santa  " 
in  the  Asturian-leonais  Picos  de  Europa"(i),  the  National  P&rk  of  "  Valle 
<ie  Ordesa  "  or  "  rio  Ara  ",  in  the  Arragonese  Pyrenees. 


(i)  See  also  R.,  June  1917,  No.  556.  [Ed.) 
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HYGIENE  1367  -  On  Ocular  and  Locomotor  Troubles  in  Equine  Trypanosomiasis,  in  Morocco.— 

Velu,  H.  (Research  lyaboratory  of  the  "  Service  de  I'Elevage  "),  in  the  Bulletin  de  la 
Societe  de  Pathologie  Exotique,  Vol.  XI,  No.  7,  pp.  566-568.  Paris,  1918. 

The  author  consider  ocular  and  locomotor  troubles  and  their  respective 
importance  in  equine  trypanosomiasis,  in  Morocco  (i). 

Ocular  troubles  (yellowish  conjunctiva,  sometimes  congestion  of  the  con- 
junct va,  oedemaious  eyelids,  often  true  conjunctivitis  as  well)  are  fairly 
constant,  but  the}^  are  not  important  as  locomotor  troubles.  Nevertheless, 
ocular  troubles  can  become  much  more  serious  in  grave  cases  of  rapid  course : 
the  eyelids  are  swollen,  the  eyes  completely  closed,  there  are  tears  of  blood, 
and  even  keratitis  is  sometimes  observed.  The  author  quotes  one  of 
these  serious  cases  which  he  had  examined  closely. 

Locomotor  troubles  are,  together  with  stupefaction,  among  the  most  con- 
stant symptoms,  although  they  vary  according  to  the  animal  and  the  intens- 
ity of  the  attack.  They  may  be  shown  by  slight  difficulty  in  walking,  un- 
steady trotting,  as  well  as  by  being  more  evident,  even  showing  paraplegia 
and  an  incomplete  coordination  of  movement  which  may  lead  to  loss  of 
balance.  Very  evident  locomotor  troubles  are,  in  addition,  accompanied 
by  incontinence  of  urine. 

1368  -  On  the  Mortality  from  Trypanosomiasis  of  Dromedaries.  —  Sergent,  edmond 

and  Etienne,  Foley,  H.  and  IvHERITIer,  A.  (Institut  Pasteur  d'Algerie),  in  the 
Bulletin  de  la  Societe  de  Pathologie  Exotique,  Vol.  XI,  No.  7,  pp.  568-570.  Paris,  1918. 

The  observations  described  by  the  authors  are  those  on  the  first  cases 
of  trypanosomiasis  of  the  dromedary  ("  debab  ")  which  could  be  controlled 
b\  laboratory  methods  during  the  whole  of  their  duration.  In  2  cases  of 
natural  infection  the  animals  died  after  4  months  ;  in  one  case  of  infection 
by  inoculation  the  animal  seemed  to  have  recovered  in  18  months.  The 
authors  have  also  considered  the  part  played  b}^  over-driving  and  by  inter- 
current diseases  in  the  death  of  infected  dromedaries  and  they  have  found 
that  trypanosomiasis  of  the  dromedary  decreases  its  resistance  to  fatigue 
and  privations  (action  of  cold,  fasting,  heavy  rain,  etc.)  and  renders  it  much 
more  sensible  to  other  infections,  which  is  a  character  very  similar  to 
malaria. 

The  authors  state  that  amongst  Algerian  livestock,  10  %  of  the  animals 
are  usually  infected  with  trypanosomiasis. 

1369  -  Endoglobular  Parasites  of  the  Horse  in  Morocco.  —  Velu,  h.,  in  the  Bulletin  da 

la  Societe  de  Pathologie  Exotique,  Vol.  XI,  No.  i,  pp.  26-27.  Paris,  January  9,  1918. 
Work  carried  out  in  the  research  laboratory  of  the  "  Service  de  I'Ele- 
vagQ^"  in  Morocco.  * 

In  Morocco  there  are  two  equine  piroplasmoses  : — 

i)  true  piroplasmosis,  due  to  Piroplasnia  cahqlli,  with  haemoglobin- 
•    uria,  paresis,  and  sometimes  paraplegia ;  2)  equine  nuttalliosis  due  to  Nut- 


(i)  See  also  R.,  June  1917,  No.  562.  (Ed.) 
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tallia  equi,  of  which  the  author  has  seen  but  one  case,  which  ended  fatally. 
In  this  case  there  was  very  strong  jaundice  and  haemoglobinuria  ;  three- 
fourths  of  the  erythrocytes  were  parasitised  at  the  moment  of  death  and 
more  than  half  of  them  contained  two  or  more  parasites. 

1370  -  The  Etiological  Cause  and  Treatment  of  Granular  Dermatitis  of  the  Horse* 

—  Van  SaGeghem,  R.,  in  the  BuUctin  dc  la  Societe  dc  Paiholo-^ie  Exotiqnc,  Vol.  XI,  No.  7, 
pp.  575-578.     Paris,  i(>i8. 

Some  recent  experiments  of  the  author  confirm  his  own  previous  obser- 
vation that  flies  transmit  the  larvae  of  Habronema,  the  etiological  cause  of 
"summer  seres".  The  author  has  further  observed  that  the  parasite 
found  in  the  nodules  of  "  summer  sores  "  is  a  wandering  larva  of  Habronema 
nmscae.  Larvae  of  Musca  domestica,  bred  in  the  laboratory  were  placed  in 
fresh  manure  from  a  horse  known  to  be  parasitised  by  Habronema  muscae. 
The  flies  bred  out  from  these  larvae  were  found  to  be  infested  by  Habro- 
nema larvae  at  the  rate  of  70  %  ;  the  fly  can  only  be  infected  during  its 
larval  stage.  Observations  on  the  Habronema  larvae  isolated  from  the  flies 
enable  the  author  to  state  that  when  placed  on  the  dry  skin  or  on  the  hair 
the  larvae  could  neither  move  about  nor  pierce  the  skin,  and  so  died  quickly, 
and  that  they  could  only  fix  themselves  at  breaks  in  the  continuity  of  the 
skin  or  on  lubricated  mucosa.  Direct  infestation  by  manure  is  thus  very 
uncertain.     The  treatment  may  be  prophylactic  and  curative. 

Prophylactic  treatment.  — This  consists  in  fighting  against  Habro- 
nema, which  lives  in  enormous  numbers  in  the  stomach  of  the  horse.  To  de- 
stroy the  adult  form,  administer  arsenic  at  the  rate  of  i  to  2  gm.  per  day  ;  to 
destroy  the  larval  form,  abolish  the  permanent  litter  and  bury  the  fresh 
manure  each  day  in  the  fermenting  manure  heap  ;  the  Habronema  larvae, 
like  those  cf  flies,  are  killed  by  the  heat  developed  in  the  manure  ;  this  is 
the  biothermic  method  proposed  by  Roubaud  [Comptes  Rendus  Acad, 
des  Sciences,  1915,  p.  325).  It  is  obvious  that  combating  the  flies  helps  in 
fighting  against  the  spread  of  summer  sores,  which  must  be  specially  pro- 
tected in  the  hot  weather  by  dusting  the  sores  with  som-  drying  powder. 

Curative  treatment.  —  The  author  has  obtained  the  best  results  by 
disinfecting  the  sore,  then  applying  a  power  composed  of  100  parts  of  gyp- 
sum, 20  of  alum,  10  of  naphthaline,  and  10  of  quinine.  The  sores  soon  heal 
up  if  the  plaster  is  kept  renewed  as  long  as  there  is  any  break  in  the  skin. 

In  an  additional  note  M.  Roubaud  says  that  the  hiothermic  methodsug- 
gested  b}^  him  ought  to  be  more  widely  used  in  veterinary  hygiene,  for  the 
heat  produced  by  fermenting  horse  manure  can  also  be  used  for  destroying 
the  eggs  and  larvae  of  other  parasites  of  the  horse  —  oxyurus,  ascarids, 
strcngylids,  etc.  —  present  in  the  manure. 

1 371  -  The  First  Tests  of  Vaccination  against  Epizootic  Lymphangitis.  —  boquet, 

a.,  NEGRE,I<.,aiid  RoiG,  G.,  in  the  Bulletin  dc  la  Socieie  dc  Patholo'^ic  Exotiquc,  Vol.  XI, 
No.  7,  PP-  551-553-     Paris,  1918. 

By  means  of  cultures  cf  Rivolta's  parasite,  obtained  recently,  the 
authors  have  been  able  to  carry  out  tests  of  preventive  vaccination  against 
epizootic  lymphangitis  (i),  which  previously  was  impossible  as  the  crypto- 

(i)  See  R.,  Sept.  1918,  No.  1002.  {Ed.) 
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COCCUS  had  not  been  cultivated  in  series.  The  method  is  based  on  the  fact, 
discovered  by  the  authors,  that  the  serum  of  animals  affected  for  more  than 
15  days,  or  cured,  is  rich  in  antibodies  and  that  the  natural  or  experimental 
disease  confers  immunity.  The  colonies  of  cryptococci,  two  months  old, 
are  ground  in  a  dry  state,  emulsified  in  physiological  salt  solution,  then 
placed  in  capsules  which  are  heated  at  62-64°  C.  for  one  hour.  Four  hypo- 
dermic injections  of  5  cc.  are  given  in  the  neck  at  intervals  of  8  days. 
^  The  authors  describe,  as  an  example,  an  experiment  made  on  4  healthy 
horses  treated  by  this  method.  The  injections  caused  a  slight  oedema  at 
the  point  of  injection,  followed,  after  its  disappearance,  by  a  slight  harden- 
ing, but  causing  no  open  abscess.  Eight  days  after  the  last  injection,  2 
horses  were  given,  as  a  test,  a  hypodermic  injection  of  4  cc.  of  living  cultures 
of  cryptococci  emusified  in  physiological  salt  solution.  The  results  were 
as  follows  :  — the  two  vaccinated  horses  not  inoculated  with  living  cultures 
showed  no  symptom  whatever  of  lymphangitis  after  3  months  ;  nor  did 
the  other  2  horses.  The  authors  conclude  that  the  vaccinated  horses  seem 
to  have  been  immunised  by  the  injection  of  heated  cultures  against  the 
inoculation  of  living  cultures  of  Rivoi,Ta'S  cryptococcus.  They  further  add 
that  the  4  horses  vaccinated  lived  in  the  closest  contact  with  gravely  infected 
animals,  and  that  these  results  show  the  possibility  of  vaccinating  horses 
against  epizootic  lymphangitis  by  inoculation  of  sterilised  cultures. 

1372  -  Distomatosis  and  Glycosuria  in  Cattle,  in  Brazil.  —  parrevia  horta,  p.,  in 

A  Lavoura,  Year  XXII,.  Nos.  sand  4,  pp.  157-158.  Rio  de  Janeiro,  1918. 

In  the  course  of  his  work  on  rabies  the  author  found,  some  years  ago, 
while  doing  post  mortem  examinations  on  cattle,  the  presence  of  a  helmin- 
thid  often  completely  blocking  the  bile  ducts  and  which  was  a  large  disto- 
mum  now  known  as  Eurithrema  pancreatic  urn.  Since  then,  when  carrying 
out  post  mortems  the  author  has  always  looked  for  this  distomtim  and  he 
states  that  there  are  few  occasions  when  he  has  not  found  the  parasite. 
Recently  he  also  observed  it  in  large  numbers  in  the  pancreas  of  a  calf,  thus 
showing  that  it  can  abundantly  infest  a  young  animal. 

Seeing  that  these  parasites  are  found  in  large  quantities  in  the  liver  of 
animals  suffering  from  glycosuria,  the  author  suggests  a  relation  of  cause  and 
effect  between  the  two  facts  and  throws  doubt  on  the  value  of  glycosuria 
as  a  diagnostic  index  of  rabies,  an  index  usually  considered  as  quite  sure. 

1373  -  The  Presence  of  the  Virus  of  Rabies  in  the  Spleen.— Remlinger,  p.,inthe^Mwa/<?s 

de  rinsiitut  Pasteur,  Vol.  XXXII,  No,  8,  pp.  406-412   -1-  4  Tables.     Paris,  1918. 

In  a  series  of  inocidations  of  the  spleen  of  a  guinea-pig  that  had  died 
from  rabies  into  other  guinea-pigs,  the  author  found  that  the  virus  of  ra- 
bies occurs  much  more  often  in  the  spleen  than  is  generally  admitted. 
The  presence  of  the.  virus  in  that  organ  is  completely  independant  from 
any  port-mortem  generalisation  (i),  as  putrefaction  is  rather  a  hindrance 
to  the  diffusion  of  the  virus  of  rabies  in  the  spleen. 


(i)  See  R.   Oct.,  191S,  No.  1127.  {Ed.) 
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1374  -  The  Control  of  the  BIow-FIy  and  the  Sheep  Maggot  Fly  in  Queensland  (i).  — 

Qmemland  Agricultural  Journal.  Vol.  IX,  No.  4,  pp.  136-137.     Brisbane,  April,  1918. 

I.  —  Blow-Fly  trap.  —  Mr.  H.  A.  Adams,  of  Yalleroi,  Queensland, 
has  made  a  cheap  trap  for  blow  flies  {Calliphora  sp.)  with  a  petrol  tin.  The 
tin  is  cut  near  the  square  upper  end,  on  three  of  the  vertical  sides,  then  the 
upper  part  thus  cut  is  bent  over  on  the  vertical  side  left  intact ;  in  this  way 
an  upper  and  a  lower  compartment  are  formed.  In  the  lower  half  decom- 
posed sheeps'  entrails  are  put  as  a  bait  and  in  the  upper  half  a  sweetened 
arsenical  solution.  Two  strips  of  flannel,  about  2  in  wide  are  arranged  so 
that  they  reach  the  bottom  of  the  liquid  and  rest  on  the  bait  which  is  thus 
kept  well  poisoned.  The  bait  must  be  well  decomposed  before  using  or 
the  arsenic  will  prevent  it  from  decomposing. 

II.  —  CoNTROi,  OF  THE  Sheep  Maggot  Fly  [LuciUa  sericata).  —  The 
author  (L.  G.  Jones)  thinks  that  the  dags  where  the  fly  usually  lays  her 
eggs,  should  be  left-on  the  sheep,  instead  of  cutting  them  as  is  often  done  ; 
the  dags  should  be  poisoned  h\  submerging  them  in  a  very  strong  arsenical 
solution.  The  solution  is  prepared  by  heatiijg  341b.  of  washing  soda  in 
4  gallons  of  rain  water  nearly  to  boiling  point  and  then  adding  I  lb.  of  com- 
mercial arsenic  ;  it  is  then  brought  quickly  to  the  boil,  continuing  for 
15  minutes.  As  soon  as  the  mixture  is  lifted  off  the  fire,  4  pints  of  cold  water 
are  added  and  stirred  well  in,  as  after  arsenic  has  been  boiled  in  water  it 
goes  more  completely  into  solution  when  suddenly  put  off  the  boil.  The 
author  is  of  the  opinion  that  there  is  no  advantage  in  using  poisoned  offal 
baits.  It  has  even  a  contrary  effect  for,  after  a  short  time  the  fly  leaves 
its  natural  medium — carcasses  —  and  attacks  the  sheep.  On  the  other  hand 
the  poisoned  dags  repel  the  flies,  to  the  advantage  of  the  sheep.  In  addition 
the  sheep  should  have  an  arsenical  sheep  lick  (4  parts  of  salt  -f  i  part  of  a 
mixture  oi^l^oi  iron  ore  and  ^  of  mispickel).  All  the  arsenic  would  not 
be  absorbed  b}/  the  organism,  and  apart  would  pass  out  with  the  droppings, 
whichwouldthen.be  in  such  a  condition  as  to  retard  greatly  the  develop- 
ment of  the  maggots.  If  the  fly  lays  eggs  on  any  part  of  the  sheep's  body 
other  than  the  tail  ,*it  is  because  the  yolk  is  diseased  (damp,  sticky  and  often 
badly  smelling),  the  sheep  being  in  bad  health.  In  this  case  iron  is  a  very 
appropriate  medicine  for  sheep  (2). 

1375  -  On  a  New  Disease  of  the  Dog  in  Senegal. —  heckenroth,  f. ,  in  the  Annates  de 

rinstitut  Pasteur,   Vol.  XXXII,  No.   8,  pp.   399-405.     Paris,  August,   1918. 

The  author  records  the  appearance  in  Senegal  ot  a  special,  and  possibly 
new,  disease  ot  the  dog.     It  is  chiefly  shown  by  nervous  disorder  ending 


(i)  See  R.,  1914,  No.  1017;  R.,  1915,  Nos.  401  and  1051  ;  R.,  1916,  No.  1295.  [Ed.) 
(2)  Reduce  to  a  fine  powder  and  mix  i  part  of  ironstone  (containing  chiefly  a  mixture 
of  ferrous  and  ferric  oxides)  with  4  parts  of  mispickel;  mix  the  whole  with  salt  at  the  rate  of 
I  to  4  and  give  the  stock  free  access  to  it  in  their  troughs.  This  provides  a  good  remedy 
against  intestinal  and  blood  parasites  as  well  a.i  an  excellent  tonic.  The  author  made  this 
discoverv  bv  noting  that .  in  certain  oastures  of  New  South  Wales  the  sheep  themselves  seek 
for  the  tickholes  where  the  ironstone  occurs.  Pastures  where  ironstone  occurs  are  among  the 
most  paying  (I,.  G.  Jones,  a  Natural  Remed3'for  Worms  and  Blood  Diseases  [in  Stock,  in 
the  Queensland  Agricultural  Journal,  Vol.  IX,  No.  2,  pp.  48-51.     Brisbane,  February,  1918. 
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in  death  and,  in  some  points,  resembles  rabies, of  which  the  author  suggests 
it  may  be  an  atypical  case. 

The  symptoms  observed  and  the  results  of  the  laboratory  researches, 
directed  especially  towards  the  diagnosis  of  rabies,  are  described.  Negri 
corpuscles  in  the  horns  of  Ammor  were  sought  for  in  four  dogs  but  with 
negative  results. 

1376  -  Description  of  a  Bacterium  which  Oxidises  Arsenites  and  of  Anothej  which 
Reduces  Arsenates,  Isolated  from  a  Cattle-Dipping  Tank  in  South  Africa.—  Greex, 

H.,  in  The  South  African  Journal  of  Science,  Vol.  2i.1V,  So.  11,  pp.  465-467.    The  Cape, 
June,  1908. 

A  number  of  arsenic-resistant  organisms  have  been  isolated  from  a  cat- 
tle-dipping tank.     These  include  :  — 

1)  An  oxidising  organism,  changing  arsenites  to  arsenates,  causing  de- 
terioration ui  arsenical  dips,  and  which  seems  to  be  the  only  one  to  which 
rapid  oxidation  of  arsenites  is  to  be  ascribed.  It  has  been  provisorily 
named  Bacterium  arsenoxydans  ;  its  dimensions  are  variable  {length  i  to 
3  (x  ;  breadth  0.3  to  0.6  (x).  It' is  easily  differentiated  from  other  organisms 
by  its  high  tolerance  to  arsenite,  the  limit  of  tolerance  being  about  I  %. 
Under  suitable  conditions  the  rate  of  oxidation  increases  as  the  concentra- 
tion of  arsenite  decreases. 

2)  A  reducing  organism  which  under  normal  conditions  rapidly  reduces 
arsenates  to  arsenites.  This  organism  has  been  named  Bacterium  arsenre- 
ducens  and  appears  to  belong  to  the  colon-typhoid  family,  from  the  other 
members  of  which  it  can  easily  be  differentiated  by  its  high  resistance  to 
arsenites.  It  is  polymorphic,  motile  and  of  very  variable  dimensions 
(length  I  to  6  jjt  ;  breadth  0.3  to  0.6  \x). 

Other  arsenic-resistant  organisms  have  been  isolated  from  the  dipping 
tank.  They  neither  reduce  arsenate  nor  oxidise  arsenite.  Amongst  these 
are  members  of  the  putridum  group  one  of  which,  B.  fluorescens  non-lique- 
faciens,  can  grow  freely  in  concentrations  upto  i  %  Asg  O3  as  arsenite. 

1377  -  Elimination  of  Arsenic  after  Ingestion  by,  and  Injection  into.  Live  Stock,  and 
After  Absorption  through  the  Skin  by  Dipping.—  green,  h.  h.,  in -The  South 

African  Journal  of  Science,  Vol.  XIV,  No.  11,  pp.  47^-473,  The  Cape,  June,  1908. 

Numerous  experiments  have  been  carried  out  to  show  the  distribution 
of  arsenic  in  the  stomach  and  intestinal  tract  at  various  intervals  after 
dosing  and  en  its  rate  of  elimination  in  the  urine  and  faeces.  The  distri- 
bution of  arsenic  in  the  different  compartments  of  the  stomach  of  the  sheep 
depends  upon  the  path  taken  in  swallowing.  If  the  animal  takes  material 
voluntarily,  as  in  the  form  of  a  lick,  the  greater  proportion  passes  into  the 
rumen,  and  thence  slowly  through  the  abomasum  into  the  intestine.  If 
the  animal  is  forcibly  dosed,  a  considrable  part  of  the  arsenic  may  pass  di- 
rect to  the  abomasum,  from  which  it  is  more  rapidly  passed  on  into  the  in- 
testine. 

Rate  of  absorption  and  elimination  of  soluble  arsenic  is  rapid,  and  the 
path  of  elimination  of  either  arsenite  or  arsenate  of  sodium  is  chiefly  by  the 
kidneys,  about  *l^  of  the  dose  appearing  in  the  urine,  and  only  ^/g,  or  less, 
in  the  faeces.  ^  After  ingestion  25  %  of  the  dose  may  be  eliminated  in  the 
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urine  within  24  hours,  and  as  much  as  60  %  within  48  hours;  later,  the  urine 
only  contains  traces.  In  the  faeces  the  maximum  output  usually  occurs 
in  the  third  day,  and  by.  the  seventh  or  eighth  day  the  solid  excreta  are 
practically  arsenic-free. 

When  soli^ble  arsenite  is  injected  straight  into  the  blood  stream  the 
path  of  elimination  is  almost  wholly  through  the  urine.  Blimination  be- 
gins almost  at  once,  and  several  per  cent  of  the  injected  amount  may  appear 
within  half  an  hour. 

The  data  for  horses  and  cattle  are  more  limited.  With  the  horse, 
however,  the  absorption  of  soluble  arsenic  appears  to  be  less  complete,  and 
a  large  proportion  is  eliminated  in  the  faeces.  The  amount  of  arsenic 
eliminated  by  cattle  and  horses  after  dipping  in  arsenical  tanks  is  very  small, 
and  the  currently  accepted  data  are  shown  to  be  erroneous.  Currently 
accepted  data  for  arsenic  retained  in  theskinof  diDDed  animals  are  also  shown 
to  be  too  high.' 

1378  -  Researches  on  the  Utilisation  of  Inosite  by  the  Animal  Organism.  —  i.  Ander- 
son, R.  J.,  Influence  of  Inosite  on  the  Respiratory  Quotient  in  tiie  Dog,  in  thcNew  York 
Agricultural  Experiment  Station  Technical  Bulletin, No.  54,  pp.  3-9  +  4  Tables.  —  II.  An- 
derson, R.  J.  and  BoswoRTH,  A.  W.,  Influence  of  Inosite  on  the  Metabolism  of  Man, 
Ibid,  pp.  10-16  -|-  6  Tables.  Geneva,  N.  Y.,  191 6. 

I.  — Inosite,  discovered  by  ScHERER  in  muscle,  has  since  been  found  in 
many  animal  and  plant  tissues.  The  author  reviews  the  chief  work  done 
on  the  utilisation  of  inosite  by  the  animal  organism  (Kulz,  Mayer,  Star- 
kenstein),  which  shows  that  a  very  small  quantity  of  the  inosite  ingested 
is  eliminated  by  the  kidneys.  In  order  to  obtain  further  data  on  the  sub- 
ject, the  author  observed  the  influence  of  the  ingestion  cf  inosite  on  the 
respiratory  quotient  of  the  dog.  The  dog  was  fed  with  meat  once  a  day 
together  with  2  gm.  of  inosite  per  kg.  live  weight  and  was  then  at  once 
placed  in  a  respiration  chamber.  Under  these  conditions  no  noteworth}'' 
changes  were  observed  in  the  respiratory  quotient.  In  addition  it  was 
found  that  inosite  is  neither  stored  up  nor  oxidised,  the  greater  part  (about 
77  %)  being  excreted  unchanged  mostly  in  the  faeces  and  a  small  part 
in  the  urine. 

II.  —  Results  of  observations  relating  to  the  influence  of  inosite  on 
the  metabolism  of  man.  One  of  the  authors  took  10  gm.  of  inosite  3  times 
a  day.  It  first  acted  as  a  purgative  but,  after  a  few  days,  the  stools  become 
normal.  Here  again,  no  sensible  effect  of  the  ingestion  of  inosite  on  the 
metabolism  of  man  was  observed,  if  it  is  not  a  greater  excretion  of  creatinin 
which  became  manifest  as  soon  as  the  subject  ceased  to  take  inosite  daily. 
It  was  also  found  that,  in  man,  a  very  small  amount  (9  %)  of  the  inosite 
ingested  is  eliminated  in  the  urine,  while  the  faeces  contain  none  at  all. 
The  authors  have  not  yet  been  able  to  ascertain  how  the  remaining  91  % 
is  utilised  in  the  organism. 

1379  -  The  Dietary  Qualities  of  Barley.— Steenbock,  h.,kent,  h.e.  and  gross, e.g. 

(Eaboratory  of  Agricultural  Chemistry,  University  of  Wisconsin),  in  The  Journal  of  Bio- 
logical Chemistry,  Vol.  XXXV,  No.  i,  pp.  61-74  -f-  20  Diagrams.   Baltimore,  Juh',  191 8. 
The  authors  studied  the  dietary  qualities  of  barley  with  the  help  of 
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investigations  similar  to  those  used  since  the  work  of  Hopkins,  Osborne 
and  Mendei.,  Funk,  and  Mc  Collum,  which  have  already  been  applied  to 
various  foods  (i).  Rats  were  used  in  the  experiments.  The  food  (barley 
in  this  case)  was  first  ground  to  a  coarse  meal,  dried  for  two  hours  at  70  to 
So^C.  and  ground  to  a  fine  meal  to  which  were  added  the  usual  supplements, 
casein,  butter,  fat,  mineral  salts,  etc. 

Conclusions.  — ■  Barley  alone  cannot  satisfy  the  requirements  of  a 
growing  ainmal,  or  even  allow  any  noteworthy  amount  of  growth.  The  ad- 
ditionofthe  fat-soluble  vitamine  (given as  butter  fat)  remedies  this  defect 
to  a  certain  extent,  whereas  casein  has  little  effect.  The  addition  of  mineral 
salts  gives  better  results.  When  all  these  supplements  are  added  growth 
is  normal.  Barley  contains  the  water-soluble  vitamine  in  abundance, 
but  neither  sufficient  fat-soluble  vitamine  nor  sufiicient  protein  (only  13.6  %). 
Both  of  these,  as  well  as  mineral  salts,  must,  therefore,  be  added  to  a  ration 
consisting  exclusively  of  barley,  to  allow  normal  growth, 

1380  -  The  Cleaning  and  Crushing  of  Locust  Beans  and  the  Removal  of  their  Kernels. 

—  GouiN,  R.,  in  the  Journal  iV A'irictMure  pratique,  Year  I<XXXII,  No.  20, pp.  388-389. 
Paris,  October  3,  1918. 

The  author  points  out  that  accidents  often  happen  to  animals  fed  on 
locust  beans  as  a  result  of  the  formation  of  plugs  in  the  digestive  tract. 
For  this  reason  the  French  Military  Administration,  when  it  introduced  lo- 
cust beans  into  the  rations  of  army  horses,  ordered  that  the  beans  must 
first  be  cleaned,  crushed  and  freed  from  their  kernels,  only  i  %  being  al- 
lowed to  be  left  in.  The  food  thus  prepared  was  called  "  caroubine  ".  Dur- 
ing 18  months  the  author  was  in  charge  of  the  super\asion  and  reception 
of  this  foodstuff  which  was  sent  to  all  the  depots  of  the  15th  District. 
Throughout  this  period  no  mishap  was  reported. 

To  test  the  possibility  of  introducing  locust  beans  into  the  diet 
M.  Fourcade,  Chemist  of  the  Commissariat  Laboratory,  made  a  chemical 
analysis  of  them  which  gave  the  following  resiilts:—  moisture  11.79  %' 
ash,  4.90  ;  fat,  1.90 ;  nitrogen,  23.62  ;  starch,  traces.  This  absence  of  starch 
in-  a  seed  is  notable.  There  is  no  doubt  that  the  kernel  contains  a  special 
substance  which  causes  the  formation  of  plugs  and  may  even  have  a 
paralyzing  action  on  the  peristaltic  movements  of  the  oesophagus.  The 
irregularity  of  the  effects  leads  to  the  supposition  that  this  substance  oc- 
curs in  more  or  less  large  quantities  according  to  the  state  of  preservation, 
origin  and  variety  of  the  locusr  bean.  Grafted  trees  give  pods  much 
richer  in  saccharose  and  without  the  bitter  taste  of  those  from  seedlings. 

The  author  and  M.  Andouard  have  had  no  opportunity  of  observing 
accidents  to  cattle  through  eating  locust  beans.  These  may  be  due  to  di- 
gestion by  rumination.  It  is  probable  that,  mastication  being  less  complete 
(owing  to  the  sharp,  woody  parts),  cases  of  suffocation  are  rather  more  fre- 
quent than  in  horses.  The  cleaning  and  crushing  of  locust  beans,  and  even 
the  removal  of  the  kernels,  are  advised,  the  expenses  incurred  being  amply 
compensated  for  by  the  security  obtained. 

(i)  See  R.  Jan.,Feb.,March,  April,  May,  June,  July,  1918,^05.  2,  62,  186,316,377,547, 
659,  662  and  782.  (Ed.) 
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1 38 1  -  Value  of  Bulbs  as  a  Cattle  Food;  Investigations  in  the  Netherlands. —  Ezen- 

DAM,  J.  A.,  in   Ver^lagen  van  den  Landbouwkundige  Onderzoekingen   der  Rykslandbouw- 
proefstations.  No.  XXII,  pp.  176-185  +  5  Tables  +  13  Figs.     The  Hague,  1918. 

Among  the  many  vegetable  products  which  have  been  used  recently  as 
cattle  food  there  are  many  which,  although  their  utilisation  for  such  pur- 
pose is  not  new,  have  rarely  been  specially  examined  from  the  point  of  view 
of  their  food  value.  This  is  the  case  of  bulbs,  grown  over  12  355  acres  in 
the  Netherlands  in  1913.  Under  present  conditions  it  was,  therefore,  na- 
tural to  attempt  to  use  these  bulbs  as  cattle  food,  and  to  study  their  focfd 
value.  The  Royal  Agricultural  Station  ^r  the  Control  of  Cattle  Food  at 
Wageningen  made  experiments  on  this  sub}ect.  The  following  analytical 
results  were  obtained  for  bulbs  of  narcissi,  tulips,  hyacinths,  gladioli  and 
crocuses  respectively  :  —  Albumen  2.5,  3.8,  2.4,  3.0,  5.2  %  ;  fat,  0.3,  0.2, 
0.1,  0.2,  0.3  %;  starch  29.6,  34.2  24.3  25.4,42.2%;  crude  fibre,  1.8,  1.6,  i.o, 
1.4, 2.5%;  moisture,  64.5,  59.2, 71.2, 68.7, 48.9  %;  ash,  1.3,  i.o,  i.o,  1.3, 1.1%. 
These  figures  show  the  bulbs  to  be  comparable  to  potatoes,  the  average  dry 
m.atter  content  of  which  is,  however,  only  25  %,  whereas  that  of  the  bulbs 
is  much  higher,  almost  double  in  the  case  of  the  crocus.  Supposing  the  di- 
gestibility of  the  starch  of  these  bulbs  to  be  90  %  as  in  the  potato ,  the  starch 
value  on  a  dry  matter  basis  would  be  :—  narcissus  bulbs  27.0,  tulip  bulbs 
31.0,  hyacinth  bulbs  21.9,  gladiolus  bulbs  23.8,  crocus  bulbs  38.8.  Kell- 
NER  placed  the  starch  value  of  the  potato  at  19,  so  that,  according  to  these 
data,  the  maximum  price  of  the  bulbs  should  be  1.42,  1.6,  1.15,  1.25  and  2.0 
times  that  of  the  potato  for  the  narcissus,  tulip,  hyacinth,  gladiolus  and 
crocus  respectively.  The  food  value  of  these  bulbs,  therefore,  differs  widely 
and  is  dependent  especially  on  their  dry  matter  content.  The  scientific  li- 
tierature  gives  little  information  on  their  practical  use  and  most  of  the  in- 
vestigations on  the  subject  are  old.  FrohnER  {Lehrhuch  der  Toxicologie  fur 
Tierdrzten,-p.  156, 1890)  says  that  Narcissus  pseudo-narcissus  andiV.  ■poeticus 
cause  poisoning  by  an  alkaloid,  narcitine.  As  such  poisoning  has  been 
observed  in  cattle,  pigs  and  goats  the  unsuitability  of  narcissus  bulbs  as  a 
food  may  be  considered  definitely  established.  There  is  also  doubt  as  to 
the  effects  of  hyacinth  bulbs  though  when  boiled  they  may  be  safely  fed  to 
stock.  The  same  may  be  said  of  tulip  bulbs  which  should  be  boiled  several 
times  renewing  the  water  each  time.  Crccus  bulbs  which,  according  to 
KoBERT,  contain  saponin,  may  be  fed  to  young  pigs  if  small  quantities  are 
given  at  first  and  increased  gradually ;  pigs  may  even  be  fattened  by  this 
process.  There  is  little  data  on  gladiolus  bulbs^  but  the  author  has  been 
unable  to  trace  any  record  of  evil  effects  following  their  use. 

In  times  of  shortage  the  use  of  these  bulbs  as  a  cattle  food  is  worthy  of 
attention  if  the  above  mentioned  precautions  are  taken.  As  these  precau- 
tions vary  with  the  different  kinds  of  bulb  it  is  necessary  to  be  able  to  recog- 
nise to  what  variety  the  bulbs  belong  or,  if  the  food  is  composed  of  a  mix- 
ture of  bulbs,  the  material  used  must  be  known.  To  facilitate  this  the  au- 
thor gives  for  each  species  of  bulb  short  indications  on  the  shape  and  size 
of  the  starch  grains,  the  position  of  the  hilum,-etc.  Micro -photographs 
are  also  given. 
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BREEDING         ^^^-  "  Crosscs  Betweeii  the  American  Bison,  the  European  Bison  and  Domestic  Cow 
Made  in  the  Zoological  Garden  of  Askania-Nova  (Government  of  Tauride,  South 

Russia)  (i).  —  IVANOV,  E.  and  Philiptschenko  Jur.  (Zootechnical  Station  of  the  Ve- 
terinary Service  ot  Askania-Nova),  in  the  Zeitschrift  fiir  indukiive  Absiammungs-  uiui 
l'c;C)'bii.ii';slihre,  Vol.  16,  Pt.  1-2,  pp.  1-48   +   Figs.     I^eipzig,  iyi6. 

During  the  summer  of  1913,  the  authors  studied  the  crosses  made  by 
M.  F.  E.  FaIvZ-Fein  between  the  American  bison  {Bison  americanus),  Eu- 
ropean bison  [Bison  honasus)  and  the  domestic  cow  in  his  zoological  garden 
^  Askania-Kova ;  there  were  then  25,  the  most  typical  of  which  were 
described,  with  figures  and  mes^irements. 

Crosses  between  American  bison  and  European  bison.  —  Ac- 
cording to  the  authors  such  crosses  have  not  been  previously  made  save 
at  Askania-Nova.  There  were  adult  hybrids  (2  S-year  old  males  and  one 
4-year  old  female,  "  Sanka  "),  produced  from  a  male  European  bison  and 
a  female  American  bison.  In  1911,  the  female  "  Sanka  "  was  mounted  by 
a  European  bison,  and  produced  a  heifer  calf  in  1912.  Next  crossed  with 
a  American  bison  X  European  bison  hybrid,  she  gave,  in  1913,  a  bull  calf  ; 
this  represents  the  jpg  generation  of  the  cross  between  American  and  Eu- 
ropean bison.  The  progeny  of  the  female  "  Sanka  "  are  still  too  young  to 
be  used  in  the  research. 

The  American  X  European  bison  hybrids  have,  as  regards  their  txttrior 
a  form  intermediate  between  that  of  their  parents.  The  head,  as  regards 
the  hair  and  fringe  on  the  throat  resembles  that  of  the  American  bison  ra- 
ther than  that  of  the  European  one.  The  hump  is  smaller  than  in  the  Ame- 
rican bison  and  its  sweep  to  the  head  is  less  stiff  and  is  more  similar  to  the 
European  bison.  The  resemblance  of  the  animals  to  the  Euiopean  bison 
holds  good  also  for  the  hind- quarters.  The  tail  is  of  intermediate  develop- 
ment. On  the  contrary  the  colour  is  like  that  of  the  European  bison.  As 
regards  size  and  development  the  hybiids  equal  or  surpass  their  parents. 
If  their  characters  remain  constant  in  future  generations  (which  is  not  yet 
certain),  the  authors  think  these  forms  would  have  to  be  consideredas  a  new 
species,  which  they  propose  to  call  Bison  falzfeini,  in  honour  of  the  breeder. 

Crosses  between  American  bison  and  domestic  cow.  —  On  cross- 
ing a  male  American  bison  with  a  domestic  cow,  2  males  (now  aged  14  and 
13  years)  were  produced  in  the  first  gene:  ation  as  well  as  2  females  (13  and 
II  years).  As  the  2  males  ("  IVIischka  "  and  "  Selifon  ")  were  sterile  they 
were  castrated.  The  females  ("  Staraja  "  and  "  Podpalaja  "),  however, 
were  fertile  and  on  crossing  either  with  American  bisons  or  domestic  bulls, 
calved  each  time. 

Of  the  twjo  half-blood  males,  the  authors  only  studied  "  Mischka  ",  a 
typical  intermediate  form  between  American  bison  and  domestic  cow.  The 
head,  with  a  beard,  strongly  resembles  that  of  the  American  bison.  The 
tuft  of  hair  at  the  lower  part  of  the  chest  is  also  characteristic.  The  front 
legs  have  long  hairs  falling  down  to  the  knees.  The  horns  are,  however, 
like  those  of  the  mother  (grey  breed  from  the  Ukraine  steppes).     The  hump 
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(i)  See  also  R.,  June  1014,  No.  64S.  [Ed. 
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is  less  pronounced,  than  in  the  American  bison,  but  is  of  the  same  type.     The 

I  back  and  hindquarters  are  very  like  those  of  the  American  bison  ;  the  tail, 

intermediate  between  that  of  the  American  bison  and  that  of  the  domestic 

cow,  is  shorter  than  in  the  European  bison.     The  skin  is  of  a  dark  colour. 

Amongst  the  half-blood  females,  one  ("  Steraja  ",  obtained  by  the  cross 
American  bison  X  grey  cow  of  Ukraine  steppes)  well  shows  the  type  inter- 
mediate between  the  parents,  although  its  characters  are  less  marked,  than 
in  the  male  progeny.  This  animal  resembles  an  ordinary  cow  much  more 
than  its  brother  does  an  ordinary  bull.  The  head,  which  is  bearded,  resem- 
bles that  of  the  American  bison  ;  the  chest  has'a  tuft  of  hair.  The  horns  are 
those  of  the  domestic  cow.  The  thorax  is  shaped  generally  like  that  of 
the  cow,  and  the  hump  is  not  pronounced.  The  hindquarters  recall  those 
of  the  American  bison  ;  on  the  contrary  the  tail  is  more  like  that  of  the  cow. 
The  colour  is  dark. 

Another  half-blood  female,  "  Podpalaja  ",  is  clearly  different  from  the 
preceding  one,  for  it  is  the  daughter  of  another  American  bison  and  a  Short- 
horn cow.  It  resembles  the  cow  much  more  than  the  first,  especially  in 
the  heS,d.  The  beard  andthe  tuft  of  hair  onthe  chest  are  not  much  developed ;. 
the  animal  has  a  hump.  The  general  colour  is  black,  with  white  splashes 
on  the  belly  and  lower  chest.  HensELER's  observation  that,  in  cross- 
ing Shorthorns  with  various  wild  forms  (gayal,  yack,  etc.)  the  stripes  some- 
times seen  in  Shorthorns  appear,  has  not  been  confirmed  in  this  case. 

The  half-blood  female,  "  Staraja  ",  crossed  with  an  American  bison  gave 
a  heifer  calf,  "  Slepaja  ",  which  is  a  ^/^  blood  female  bison.  ,  This  animal 
is  more  like  a  female  American  bison  than  a  cow.  The  head  is  that  of 
the  American  bison,  the  neck  and  beard  are  strongly  developed  ;  the  lower 
part  of  the  chest  had  a  heavy  tuft  of  hair.  The  horns  have,  like  these 
of  the  ^-blood  forms,  the  characters  of  the  horns  of  the  domestic  cow. 
The  hump  is  small  andthe  hind-quarters  resemble  those  of  the  bison.  The 
colour  is  like  that  of  the  American  bison  but  is  lighter  onthe  hindquarters. . 

On  crossing  the  half-blood  female  "  Podpalaja  "  with  a  Shorthorn  bull 
afemale{"  Belaja  ")  was  obtained  with  ^/^  Shorthorn  and  ^American  bison 
blood.  This  animal  so  closely  resembles  the  ordinary  cow  that  its  hybrid 
charac'ter  cannot  be  determined  at  first  sight.  White  colour.  The  only  cha- 
racters recalling  the  grandfather  (American  bison)  are  the  hump  and  the 
tuft  of  hair  on  the  lower  part  of  th^  chest. 

As  regards  temperament,  all  the  hybrids  (including  the  ^,'4  Shorthorn 
cow)  resemble  the  American  bison  most. 

Crosses  between  European  bison  and  domestic  cow.  —  A  half- 
blood  male  ("Herkules"),sonof  a  European  bison  and  a  grey  Ukraine  cow, 
was  sterile,  and  so  was  castrated,  like  the  half-blood  American  bisons. 
It  resembled  the  European  bison  much  less  than  the  half-blood  American 
bisons  do  the  American  bison.  The  head  is  that  of  the  cow  but  it  has  a 
beard  and  there  is  a  tuft  of  hair  on  the  chest.  From  the  length  and  shape, 
the  horns  are  of  the  bovine  type.  There  is  a  hump,  but  it  is  smaller  than 
in  the  European  bison.  The  general  constitution  and  colour  make  it  an 
intermediate  form  between  European  bison  and  Ukraine  cow. 
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A  half-blood  female  ("  Galka  "),  out  of  another  European  bison  and 
another  grey  Ukraine  cow,  shows  similar  characters,  and  resembles  rathtr 
the  domestic  cow.  The  head  is  that  of  the  cow  and  the  horns  are  those* 
of  the  Ukraine  cow.  From  the  father  are  derived  the  beard  and  tuft  of 
hair  on  the  chest.  The  body  is  similar  to  that  of  the  cow,  but  there  is  a 
well  developed  hump.     The  animal  is  coloured  like  the  mother. 

Another  half-blood  female  ("  Dunja  "),  out  of  a  European  bison  and  a 
grey  Ukraine  cow,  has  similar  characters,  but  on  account  of  the  animal'.s 
youth  they  are  less  pronounced.     The  colour  is  not  grey,  but  black. 

The  half-blood  female  "  Galka  "  crossed  with  a  European  bison  gave 
a  bull  calf  ("  Otboj  ")  with  ^  ^  European  bison  blood.  Allowing  for  it^ 
small  size  and  other  characters  showing  mediocre  development,  it  is  fairh- 
distinct  from  the  half-blood  forms  ;  it  is  most  like  the  European  bison. 
Both  head  and  chest  are  very  hairy,  and  the  horns  are  of  the  cow-type.  The 
hump  and  hind-quarters  completely  recall  the  European  bison,  while 
the  colour  is  more  like  that  of  the  cow.  On  the  whole,  this  male  resembles 
a  European  bison  most. 

A  3/4  blood  female  ("  Golubka  "),  out  of  the  i^-blood  female  "  Galka  " 
and  anotner  European  bison,  has  the  same  characters  as  the  male  "  Otboj  ", 
but  temperament,  horns  and  colour  are  most  like  those  of  the  European  bison. 

•     "  TrIGENOUS  "  HYBRIDS  BETWEEN  EUROPEAN  BISON,  AMERICAN  BISON 

AND  DOMESTIC  COW.  —  These  are  the  progeny  of  the  half-blood  females 
(whose  father  was  an  American  bison  and  mother  a  cow)  crossed  with  a 
European  bison.  The  males  have  not  yet  been  used  for  reproduction,  but 
they  should  be  fertile  as  the  sperm  of  one  male  contained  normal  speima- 
tozoa.  The  females  are  certainly  fertile.  The  authors  describe  some  of 
the  hybrids. 

The  male  "  Bjelmordij  "  differs  from  the  half-blood  American  bisonand 
the  half-blood  European  bison  by  many  characters.  The  head  and  strongly 
hairy  coat  recall  the  wild  American  bison,  but  in  most  of  the  characters 
it  resembles  the  European  bison.  The  beard  and  tuft  of  hair  are  as  well 
developed  as  in  the  European  bison,  but  the  front  quarters  are  less  hairy 
than  in  the  two  species  of  bison.  The  horns  are  like  those  of  the  cow ; 
the  colour  is  dark,  as  with  the  European  bison.  This  is  a  most  original  form, 
which  most  resembles  the  European  bison  (net  as  much,  however,  as  the 
^/^-blood  male  "  Otboj  '),  but  showing. a  notable  maternal  influence. 

Another  male,  "  Petjka  ",  is  very  similar  to  the  previous  one,  but  is 
smaller.  The  difference  is  seeninthefore-quaiters  (nape,  neck,  chest)  which 
are  more  like  those  of  the  cow. 

In  a  third  male,  "  Dubass  ",  the  characters  are  the  same  as  in  the  pre- 
vious one ;  the  hair  of  the  head  and  fore  quarters  most  resemble  those  of  the 
male  "  Bjelmordji  ". 

Another  male,  "  Martin  ",  has  characters  very  different  from  the  3 
previous  ones.  The  hair  on  the  body  and  fore-quarter  is  less  developed, 
the  horns  smaller,  but  the  hump  is  bigger  and  the  tuft  of  hair  is  longer.'  [  As 
this  animal  is  still  young,  some  of  its  characters  may  change  in  time. 

A  female,  "  Lyssa  ",  has,  like  all  the  females,  less  hair  on  the  head. 
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SO  that  it  is  more  like  an  ordinary  cow.  The  beard  and  tuft  of  hairs  on 
the  chest  are  well  developed,  however,  and  the  horns  resemble  those  of  the 
European  bison.  On  the  whole,  the  characters  incline  more  towards  those 
of  the  European  bison. 

The  author  describes  a  "  trigenous  "  female  ("  Tschubataja")  which 
does  not  contain  ^  cow's  blood  like  the  previous  ones  but  ^g.  The  head  is, 
broadly  speaking,  like  that  of  a  female  produced  by  the  cross  American 
bison  X  European  bison.  The  horns  are  just  like  those  of  the  American 
bison.  The  lower  part  of  the  chest  and. the  upper  parts  of  the  fore-quar- 
ters are  very  hairy.  The  tail  is  like  that  of  the  European  bison  but  is 
shorter ;  the  part  between  the  root  and  the  tuft  has  the  character  peculiar 
to  crosses  between  American  bison  X  domestic  cow.  On  the  whole,  the  female 
"  Tschubataja  "  mostly  resembles,  not  the  pure  blooded  European  or  Ame- 
rican female  bison,  but  the  female  "  Sanka  "  given  by  the  cross  American 
bison  X  European  bison.  As  "  Sanka  "  has  ^  American  bison  blood 
and  ^  European  bison  blood  and  "  Tschubataja  "  has  ^  American  bison, 
^8  European  bison  and  Vs  domestic  cow,  the  resemblance  of  the  two 
hybrids  is  easily  explained. 

In  conclusion,  the  authors  give  measurements  of  12  crosses  (American 
bison  X  cow,  European  bison  X  cow,  "trigenous"  hybrids),  but  give 
the  warning  that  they  are  not  all  reliable. 

1383  -  Comparative  Yield   of  Cattle  Before  and  After  Fattening.  —  Gouix,  a.  and  cattle 

Andouard,  p.,  in  th.=  Compiss  Rendus  des  Seances  de  V Academic  d' Agriculture  Ue 
France,  Year  IV,  No.  18,  pp.  536-537.     Paris,  1918. 

Under  ordinary  conditions  the  new-born  calf  requires  less  than  30 
months  to  attain  a  weight  of  500  kg.,  after  utilising  2  600  kg.  of  food  ma- 
terial. 

The  500  kg.  live  weight  does  not  represent  more  than  185  kg.  of  food 
stuffs,  protein  and  fat,  the  surplus  consisting  mainly  of  water.  The 
proportion  of  fat  is  then  about  8  %,  or  40  kg.  oi^t  of  the  weight  of  500  kg.  • 

If  the  animal  is  fattened,  suitable  f6ods  being  available,  the  live  weight 
should  be  increased  from  500  to  600  kg.  in  100  days,  with  a  minimum  of 
25  %  fat,  or  a  total  of  150  kg. 

The  no  kg.  (150-40)  of  fat  thus  gained  required  the  following  food 
material :  —  • 

i(  Material  forming  the  fat,  100  kg  X  2-27 '  249.7  kg. 

2)  Work  expeadecl  in  forming  the  fat,  of  a  value  equal 

to  twice  that  of  the  food 499-4  kg. 

3)  Maintenance  of  body  for  100  days;  average  weight 

of  550  kg.  corresponding  to  a  surface  area  of  649  sq. 
decimetres 324.5  kg. 

Total    .    .    .    I0T3.6  kg. 


The  daily  food  requirement  is  equal  to  1.05%  of  the  body  weight ;  which 
agrees  with  the  figures  of  the  German  school. 

Thus,  the  unfattened  bullock  provides  185  kg.  of  food  material  for 
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human  consumption,  after  consuming  2600  kg.,  while  the  fat  bullock  gives 
nearly  250  kg.  more,  against  a  consumption  of  3  674  kg.  of  the  same  foods. 

Fattening  increases  the  yield  of  the  animal  by  135  %,  while  the  cost  of  its 
food  only  increases  by  ^0  %. 

1384  -An  Experiment  in  War  Time  Beef  Production,  in  Great  Britain.  — wood,  t.  b  , 

in  The  Journal  of  the  Board  of  Agricul  tire,  Vol.  XXV,  No.  5,  pp.    549-560  -j-  i  Table, 
lyondon,  August,  1918. 

The  experiments  described  were  undertaken  to  determine  the  mini- 
mum amount  of  cake  required  for  winter  beef  production.  The  only  pre- 
vious direct  experiment  on  the  subject  is  one  carried  out  at  the  Norfolk 
Agricultural  Station  in  1908,  when  10  steers  on'a  ration  of  i  ^cwt.  of  roots, 
10  lb.  of  chaff  and  I  lb.  of  cotton  cake  per  head  per  day,  gained  i  ^  lb. 
in  live  weight  per  head  daily  for  20  weeks.  During  this  period  they  pro- 
duced 78  tons  of  dung  of  good  manurial  value. 

The  trials  were  carried  out  at  two  stations  in  Norfolk  (Norfolk  Agricul- 
tural Station,  I^ittle  Snoring  and  Field  Balling),  two  stations  in  Scotland 
(Spencerfield  and  Craibstone),  and  three  stations  in  Ireland  (Ballyhaise, 
Athenry  and  Glasnevin).  Two  and  a  half  year  old  steers  were  fed  on  as 
many  roots  and  as  much  straw  as  they  would  eat,  supplemented  with  only 
I  ^  lb.  per  head  per  day  of  undecorticated  cotton  cake.  Where  possible 
the  weights  of  litter  consumed  and  of  dung  produced  were  recorded,  and  the 
animals  slaughtered  under  such  conditions  that  their  carcass  weights  could 
be  determined.  Beyond  these  points  the  ordinary  practice  of  the  district 
in  which  the  experiment  was  made  was  adopted,  so  that,  though  the  method 
of  feeding  did  not  agree  in  every  detail,  the  results  show  the  increase  in 
live  weight  which  may  be  made  by  2  ^year  old  steers  on  a  cake  ration  of 
I  ^  lb.  when  the  rest  of  the  ration  varies  according  to  local  practice. 

Five  of  the  results  were  extraordinarily  uniform,  showing  an  increase 
in  live  weight  of  from  8  to  10  lb.  per  head  per  week.  In  two  cases  (Norfolk 
Agricultural  Station  and  Athenry)  this  rate  was  greatty  exceeded  (171b. 
and  15  Yo  lb.  respectively)  possibly,  in  the  first  case,  because  a  fair  ration 
of  good,  long  hay  was  given.  At  Glasnevin  the  rate  of  increase  was  much 
smaller  (5  ^4  lb.),  possibly  an  account  of  the  small  ration  of  roots.  On  the 
whole,  the  experiments  showed  that  with  a  liberal  allowance  of  roots  and 
either  good  oat  straw  or  hay,  supplemented  by  i  ^Jb.  of  cake  per  head 
daily,  an  average  increase  of  about  i  %  lb.  per  head  per  day  may  be  relied 
on  in  the  case  of  good  quality  ste 2rs  cf  2  14  years  or  more.  It  is  not  yet 
known  whether  younger  animals  would  give  similar  results.  In  15  to  20 
weeks  the  animals  will  yield  about  56  %  of  dressed  carcass,  which  entitles 
them  to  be  placed  in  the  first  grade.  If  kept  in  covered  yards  they  will 
produce  aboiit  7  tons  of  dung  per  head  during  the  feeding  period. 

The  results  leave  no  doubt  that  beef  may  be  satisfactorily  produced 
if  the  animals  are  given  i  %  to  2  cwt.  of  cake.  The  yield  of  meat  will  pro- 
bably be  within  10  %of  the  yield  obtainable  with  a  normal  ration  of  cake. 
The  vScotch  results  suggest  that  beef  can  be  produced  from  roots  and  straw 
with  no  cake  at  all,  but  the  yield  of  meat  will  probably  be  reduced  by  a 
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further  5  %  (a  total  of  15  %)  below  the  yield  obtained  with  a  normal  ration 
of  cake. 

The  financial  statements  given  show  the  cost  of  the  stores,  which 
amounted  to  70%  of  the  cost  of  the  finished  animal,  to  be  by  far  the  largest 
item  in  the  total  cost  of  beef  pro  ductio  n.  If,  therefore,  stores  can  be  bought 
at  a  reasonable  price,  say  at  5s.  per  live  cwt.  below  the  selling  price  of  beef, 
economic  feeding  should  result  in  the  production  of  dung  at  a  reasonable 
price.  The  food  is  the  next  mcst  imrportant  item  and  amounted  to  nearly 
24  %  of  the  total  cost  of  production  even  with  the  low  cake  ration  used. 
I^abour  and  litter  amounted  to  about  3%  each.  Though,  from  an  economic 
point  of  view,  it  is  desirable  to  economise  in  food- and  labour,  by  far  the 
most  important  point  is  to  economise  in  bu5ang  the  storesj  which  should 
cost  at  least  5s.  per  live'  cwt.  less  than  the  price  at  which  the  finished 
animals  will  be  sold. 

1385  -"Woolless"  Sheep  as  Butcher's  Animals  in  Cuba.  —  de  casxro,  r.,  in  the  sheep 

■    Revista  dc  A'p-icultura,  Comcrcio   y    Traba-io,    Year  I,   No.   8,    pp.    435-436  +  2    Figs 
Havana,  August,   1918. 

The  author  thinks  that  sheep  rearing  in  Cuba  should  be  intensified  so 
that  a  more  abundant  supply  of  meat  may  be  rapidly  obtained  and  to  pro- 
fit from  the  many  uncultivated  or  uncultivable  areas  still  existing  in  the 
island.  But  as  the  wool  breeds  usually  reared  suffer  either  from  the  heat 
or  ticks  which  hide  in  the  fleece  the  author  suggests  the  use  of  "  Woolless  " 
or  "  Barbadoes  "  sheep,  originating  in  Africa,  acclimatised  at  Barbadoes 
(Antilles)  and  introduced  from  thence  into  the  United  States.  This 
breed  is  quiet,  hardy,  strong,  and  very  prolific,  sinceitlambs  allthrough  the 
year,  producing  from  i  to  5  lambs.  They  have  no  horns  and  the  skin 
is  covered  with  coarse,  slightly  wavy  hairs.  They  seem  excellently  suited 
to  warm  climates.  At  Porto  Rico  they  have  given  good  results ;  in  the 
experimental  station  of  the  island  they  have  been  crossed  with  the  native 
wool  breed,  which  is  selected  for  meat  production,  and  crosses  have  been 
obtained,  in  the  majority  of  which  the  characters  of  the  native  race  prevail, 
except  for  the  fleece,  which  was  absent. 

1386  -  Substitutes  in  Swine  Feeding,  in  Canada.  —  i.  rothwell,  [g.  b. ,  Economical  pigs 

Substitutes  in  Swine  Feeding,  in  The  Agricultural  Gazette  of  Canada,  Vol.  V,  No.  5, 
pp.  440-446  +  2  Piates.  Ottawa,  May,  1918.  —  II.  Truem.\n,  J.  M.,  War-time  Hog 
Rations,   ibid.,  p.  479  4-  2  Tables. 

I.  —  For  several  years  numerous  experim^nts^n  the  feeding  of  pigs  have 
been  carried  out  at  the  Central  Experiment  Farm,  Canada,  and  the  paper 
under  review  gives  a  summary  of  the  results  obtained  which  may  suitably 
be  adopted  under  the  food-shortage  conditions  brought  about  by  the  war. 

Cottonseed  meal,  gluten  feed,  linseed  oil  meal  and  distillers'  grains  may 
possibly  be  obtained,  though  only  ;n  limited  quantities.  They  give  good 
and  economical  results  when  added  to  a  basis  maize,  shorts,  barley  ration 
in  the  following  proportions  :  —  gluten  feed  20  %,  linseed  oil  meal  17  %, 
cottonseed  meal  13  %.  Good  results  were  also  obtained  with  20  %  of 
distillers'  grains.     An  increase  in  the  percentage  of  linseed  and  cottonseed 
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meal  added  causes  protein  poisoning,  though  3s  much  as  30  %  of  gluten 
feed  may  be  given.  Maize  oil  cake,  when  procurable,  is  an  excellent  con- 
centrate fed  with  shorts,  or  bran  and  skim-milk.  Maize  bran  may  be  pro- 
fitably fed  to  brood  sows  or  fattening  hogs,  but  not  in  quantities  exceed- 
ing 20  %.  Consistently  good  results  were  obtained  with  buckwheat  screen- 
ing which,  when  fed  with  skim-milk  proved  about  equal  to  a  standard 
ration  of  maize  shorts  and  oil-cake. 

It  is  not  possible  to  vary  very  greatly  the  normal  rations  of  young 
pigs.  Skim-milk  appears  to  be  almost  a  necessity  and  cannot  really  ef- 
ficiently be  replaced  bj-  anj  other  food.  Tankage  may,  however,  be  regarded 
as  a  milk  substitute.  The  best  results  were  obtained  when  pigs  were  weaned 
without  milk  by  supplying  meal  dry  in  a  self-feeder,  part  of  which  was 
partitioned  off  and  filled  with  dry  tankage  which  was  consumed  as  re- 
quired. Water  was  freely  supplied.  The  chief  value  of  tankage  is  as  a  ba- 
lance to  grain.  Middlings  for  the  young  pig  may  be  replaced  by  70  %  shorts, 
20  %  maize  meal  and  10  %  oil  meal.  With  this,  milk  in  some  form  is  the 
one  best  food. 

Feeding  cut  green  crops  to  pigs  is  not  advantageous  on  account  of  the 
labour  it  involves,  and  the  fact  that  the  feed  soon  becomes  uneatable  owing 
to  exposure  to  the  sun  and  soiling  by  the  pigs,  so  that  much  waste  occurs. 
Great  advantage  is,  however,  derived  from  pasturing.  As  a  single  pasture 
crop,  alfalfa  is  unexcelled,  though  clover  is  almost  its  equal.  Good  results 
have  also  been  obtained  with  rape  as  well  as  with  heavy  seedlings  (3  to  3  ^ 
bushels  per  acre)  of  barley,  oats,  or  wheat.  Of  the  cereals  sown  singly  bar- 
ley is  the  best  pasture  crop  and,though  a  mixture  of  equal  parts  of  barley, 
oats  and  wheat  gives  very  good  results,  it  is  inferior  to  barley  alone.  A  sum; 
mer  pasture  of  alfalfa,  clover,  or  a  spiing-sown  grain  or  grain  mixture  is  a 
cheap  self-harvested  feed  lor  growing  pigs.  Late  summer  and  autumn  pas- 
ture should  be  supplied  by  rape.  An  acre  will  pasture  from  10  to  15  hogs 
in  the  growing  season.  An  experiment  showed  the  cost  per  100  lb.  gain 
to  be  reduced  fro^  $  5.30  in  paddock  feeding  to  $  3.54  in  pasture  feeding. 

Skim-milk  is  the  best  siijgle  food  fcr  the  growing  hog,  but  butter- 
milk, fed  fresh,  is  its  equal.  For  a  hog  of  60  lb.  or  over,  400  lb.  of  skim-milk 
is  equal  to  100  lb.  cf  meal.  Whey  also  gives  satisfactory  results  and,  if  fed 
fresh,  100  lb.  will  replace  19.2  lb.  of  meal.  Skim-milk  should  not  be  over- 
fed. With  young  pigs  the  best  results  are  obtained  with  I  lb.  of  milk  to  2.5 
or  3  lb.  of  meal ;  for  a  100  lb.  or  more  hog  not  more  than  5  lb.  should  be  fed 
daily.  Milk  should  be  led  sweet  to  very  young  pigs,  but  later  there  is 
little  difference  between  sweet  and  sour  milk  so  long  as  one  or  the  other 
is  fed  consistently.     Buttermilk  and  whey  should  be  fed  fresh. 

Except  in  the  case  of  the  j-oung  pig,  feeding  twice  daily  is  preferable 
to  three  times.  Economy  is  effected  by  the  use  of  a  well-designed  self- 
feeder  ;  a  cpmbination  of  pasture,  or  successive  pastures,  with  milk  by-pro- 
duct and  grain  self-fed  is  specially  recommended.  During  the  pasture  sea- 
son if  grain  is  self-fed  i  acre  of  land  will  carry  an  average  of  4  000  lb.  live 
weight  of  hogs.  A  series  of  experiments  made  in  1917  gave  the  following 
results  for  meal  and  milk  trough-fed,  meal  and  milkself-fed,  meal  andtank- 
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age  self-fed,  respectively  : —  Average  daily  gain,  0.85  lb.,  1.05  lb.,  0.53 
lb. ;  meal  eaten  per  lb.  gain,  1.51  lb.,  1.79  lb.,  3.9  lb.  ;  skim-milk  per  lb.  gain 
,5.2  lb.,  3.1  lb.,  —  ;  cost  per  lb.  gain  4.8  c,  5.3  c,  lo.i  c. 

II.  —  For  three  years  the  Nova  Scotia  Agricultural  College  has  made  ex- 
periments in  feeding  pigs  on  grain,  skim  milk  and  mangels.  The  results 
showed  that  gains  can  be  made  with  a  comparatively  small  amount  of  grain 
and  with  less  total  digestible  nutrients  than  when  gram  is  fed  alone.  The 
tables  given  show  that  loolb.  of  gain  was  made  with  an  average  of  1481b. 
of  grain,  900  lb.  of  skim  milk  and  no  lb.  of  mangels,  cojitaining  201  lb.  of 
digestible  nutrients.  Quite  a  small  amount  of  feed  was  given  when  the 
pigs  were  oialy  6  weeks  old,  but  when  they  neared  the  age  of  24  weeks  (200 
lb.  or  over)  they  consumed  as  much  as  41b.  of  grain,  15  lb.  of  skim-milk  and 
4  lb.  of  mangels  per  day.  The  average  daily  consumption  between  the  ages 
of  6  weeks  and  24  weeks  was  2.2  lb.  of  grain,  12.91b.  of  skim-milk,  1.6  lb. 
of    mangels. 

1387  -Fish  Meal  as  a  Feed  for  Swine  (i).  —  AsHBROOK,  Frank  G.,  in  the  U .  S .  Department 
of  Agricul  ure,  Bulletin  No.  610,  pp.  1-9,     Washington,  December  7,  1917. 

The  value  of  fish  meal  as  a  feed  for  pigs  has  been  recognised  for  some 
years  past,  especially  by  Germany,  which  used  it  for  this  purpose  to  a  far 
greater  extent  than  any  other  nation.  The  experiments  described  were 
carried  out  at  the  Bureau  of  Animal  Industry  Experimental  Farm,  Belts- 
ville,  Md.  to  compare  the,  value  of  fish  meal  and  tankage  as  supplementary 
rations  and  to  test  the  value  of  fish  meal  as  a  supplement  to  dried  potato. 

I.  —  Comparison  of  fish  meal  ahd  tankage  as  supplementary  rations.  — • 
Twelve  grade  Berkshires  of  uniform  size,  age,  and  breeding  were  used.  The 
experiment  was  divided  into  two  periods,  a  growing  period  of  112  days  from 
weaning  to  fattening  age,  and  a  fattening  period  of  about  one  month.  The 
pigs  were  about  three  months  old  at  the  beginning  of  the  experiment. 

During  the  growing  period  the  pigs  were  divided  into  two  lots  — 
I  and  2  —of  8  and  4  pigs  respectively.  IvOfc  i  was  fed  4  parts  maize  meal, 
4  parts  middlings  and  i  part  tankage,  and  lyot  2,  4  parts  maize  meal,  4  parts 
miiddlings  and  i  part  fish  meal.  L,ot  2  made  a  greater  daily  gain  per  pig 
(1.31  lb.)  than  did  I/)t  i  (1.25  lb.),  and  at  the  end  of  the  experiment  the 
average  difference  in  weight  was  10  lb.  in  favour  of  fish  meal.  lyot  i  ate 
slightly  less  grain  per  pig  daily  (4.53  lbs.)  than  Lot  2  (4.80  lb.).  There  ap- 
peared to  be  no  difference  in  growth  or  general  development  between  the 
two  lots,  showing  that  there  was  little  to  choose  between  the  rations. 

During  the  finishing  period  the  same  12  pigs  were  divided  into  3  lots 
of  4  animals  and  fed  as  follows  : —  I^ot  3,  4  parts  maize  meal,  4  parts  mid- 
dlings, I  part  fish  meal ;  L,ot  4,  9  parts  maize  rm  al,  i  part  fish  meal ;  Lot 
5,  9  parts  maize  meal,  i  part  tankage.  Lot  4  made  the  highest  daily  gain 
per  pig  (2.16  lb.),  Lot  5  the  next  highest  (2.00  lb.)  and  Lot  3  the  lowest 
(1.91  lb.).  The  grain  consumed  per  100  lb.  gain  was  :  —  Lot  5,  462.00  lb. ; 
Lot  3,  421.00  lb.  ;  Lot  4,  393.00  lb.  It  will  be  seen,  therefore,  that  the  best 
results  were  obtained  with  9  parts  maize  meal  +  i  part  fish  meal. 


(i)  See  also  R.  Dec,  1916,  No.  1301  ;   R.  June,  1917,  No.  565.   [Ed.) 
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2.  —  Fish  meal  as  a  supplement  to  dried  potato.  —Twelve  high-grade 
Berkshire  pigs  between  5  and  6  months  old  were  divided  into  iour  lots  of 
three  pigs  and  fed  the  following  rations  :  —  Lot  i  (check  lot),  6  parts  maize 
meal,  i  part  tankage ;  lot  2,  6  parts  dried  pressed  potato,  i  part  tankage  ; 
Lot  3,  6  parts  dried  pressed  potato,  i  part  linseed  oil  meal  (old  process)  ; 
Lot  4,  6  parts  dried  pressed  potato,  i  part  fish  meal  The  average  daily  gains 
were  : — Lot  i,  1.57  lb.  ;  Lot  4,  1.32  lb.  ;  Lot  3,  0.91  lb. ;  Lot  2,  0.80  lb.  The 
rations  fed  pe*r  100  lb.  gain  were  : —  Lot  i,  403  lb.  ;  Lot  ^,  428  lb.  ;  Lot  3, 
584  lb.,  Lot  2,  695  lb.  The  most  rapid  and  economical  gains  were  made 
with  6  parts  maize  meal  +  i  part  tankage,  though  those*  made  with  6  parts 
dried  potato  +  i  part  fish  meal  were  not  much  inferior. 

At  the  end  of  the  experiment  the  heaviest  animal  from  each  "lot  'was 
killed  to  determine  the  quality  of  the  flesh  and  fat  and  the  degree  of  finish. 
Iti  no  case  did  the  meat  have  any  fishy  smell  or  taste. 

These  results  show  that,  where  it  can  be  obtained  at  a  reasonable  price 
in  suitable  quantities,  fish  meal,  if  used  in  proper  proportions,  should  be- 
come one  of  the  most  popular  and  economical  supplements  for  feeding 
pigs. 

POULTRY  13S8  -  The  Part  Played  by  the  Egg  Shell  of  the  Hen  in  the  Formation  of  the  Chicken's 

Skeleton  During  Incubation.  —  Delezenne,  C.and  Fourneau,  E.,  in  the  AnnaUs 
de  Vlnstitut  Pasteur,  Vol.  XXXII,  llSTo.  9,  pp.  413-429  +  7  Tables.     Paris,  1918. 

It  is  known  that  the  fresh  hens  egg  contains  little  lime  (CaO),  usually 
not  more  than  35  mgm.  for  an  egg  weighing  60  gm.  It  may,  therefore,  be 
asked  :  —  i)  how  can  the  chick  form  its  skeleton  with^o  .small  a  quantity  of 
lime ;  2)  if  the  chick  contairs  more  lime  than  was  present  in  the  interior  of 
'  the  egg  during  incubation,  whence  has  it  obtained  it  ?  A  review  of  the  chief 
work  done  on  the  subJ3ct  (Prout,  G0BI.EY,  VoiT,  Preyer,  Vaughan  and 
Bills,  Tangl)  show  hew  greatly  the  opinions  vsny  as  to  the  part  playedby 
the  egg  shell  iu  the  formation  of  the  chick's  skeleton  :  some  refuse  to  admit 
it,  while  others  take  it  as  proved. 

Owing  to  these  diverging  opinions,  the  authors  have  reopened  the  ques- 
tion. They  have  estimated  the  lime  in  the  contents  of  a  large  number  of 
eggs.  These,  placed  in  an  incubator,  were  removed  successively  on  the  loth 
and  12th  day  of  incubation  (when  ossification  of  the  skeleton  begins),  then 
regularly  each  day  from  the  14th  to  21st  day  (hatching).  To  control  the 
results  the  authors  used  eggs  other  than  these  of  the  hen,  such  as  duck  and 
peahen.  The  results,  give  in  tables,  show  :  —  1)  the  weight  of  the  fresh  egg  ; 
2)  the  lime  in  the  contents  of  the  egg  on  the  day  of  sampling  ;  3)  the  lime 
in  proportion  to  100  gm.  of  whole  egg  weighed  at  the  moment  of  laying  ; 
4)  for  certain  samples,  the  total  percent  of  phosphorus  in  the  entire  egg. 

The  results  are  very  clear  and  lead  to  the  following  conclusions  :  — 

i)  The  lime  in  the  content  of  the  egg  increases  alDOut  500  %  during 

the  whole  time  of  incubation.    This  increase  "begins  to  be  traceable  about 

the  loth  and  12th  day  of  incubation,  is  very  marked  about  the  i6th  and  I7rh 

days  and  then  continues  regularly  until  hatching, 

2)  In  the  unfertilised  hen's  egg  put  to  incubate,  the  %  w^eight  of  lime 
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after  21  days  is  the  same  as  in  the  fresh  egg  ;  no  trace  of  lime  passes  from 
the  shell  to  the  interior  of  the  egg. 

3)  In  peahen  eggs,  the  increase  in  the  lime  content  during  incu- 
bation was  500  %,  while,  in  duck  eggs,  it  was  slightly  below  400  %. 

4)  The  phosphorus  does  not  increase  during  incubation. 

These  experiments  clearly  show  that  the  physiological  role  of  thcegg- 
shellof  birds  consistsinsupplyingtheembryo  with  a  lime  reserve,  which  the 
embryo  utilises  during  inculpation  in  a  way  as  yet  unexplained.  But  it 
may  be  said  that  "the  modifications  undergone  by  the  vitellus  and  albumin 
during  incubation  take  place  in  a  regular  rhjrthm,  during  which  a  substance 
is  freed  in  determined  amounts  and  which  has  the  power  of  dissolving  a 
determined  amount  of  the  lime  of  the  shell  ". 

This  substance  might  be  an  acid,  a  sugar,  or  allantoin.  But  the  authors 
think  that  the  solution  may  be  obtained  by  a  minute  analysis  of  the  am- 
niotic liquid,  which,  in  fact,  about  the  17th  day  of  incubation,  at  the  mo- 
ment when  the  solution  of  the  lima  increases,  is  alone  in  contact  with  the 
shell  through  the  egg  membrane. 

1389  -  Final  Report  of  the  Fourteenth  Egg-Laying  Competition  Held  at  the  Queens- 
land Agricultural  College,  Gatton,  from  April  1, 1917  to  March  31.  1918  (i).  — 

Queensland  Agricultural  J ou/rnal,  Vol.  IX,  Pt.  6,  pp.  213-225  -\-  10  Figs.    Brisbane,  June, 
1918. 

If 

In  the  14th  competition  438  birds  competed,  318  in  groups  of  6  and  1204 
singly.  The  advantage  of  this  last  method  was  again  confirmed  and  the 
group  system  must  be  considered  obsolete.  The  weather  conditions  Were 
very  unfavourable  and  the  quality  of  the  food  poor.  The  hens  showed  a 
strong  tendency  to  brood,  perhaps  as  a  result  of  the  continual  wet  weather. 
In  short,  the  results  were  not  very  satisfactory.  The  average  yield  per  hen 
was  the  lowest  yet  recorded  in  the  Gatton  competitions.  The  total  was 
83  868  eggs  or  191. 5  per  hen  in  one  year.  The  maximum  yield  from  the 
light  breeds,  represented  by  White  I/Cghorns  only,  was  1652,  or  275.3  per 
head.  The  first  place  among  the  heavy  breeds  was  taken  by  Black  Orping- 
tons with  I  470  eggs  or  245  per  hen.  Two  new  records  were  made  — one 
Black  Orpington  laid  335  egg   in  365  days  and  one  group  of  six  White  Leg- 


(i)  For  the  results  of  the  competition  held  from  April  i,  1913,  to  March  31,  1914,  see 
R.  1915,  No.  82.  In  the  competition  held  from  April  i,  1914  to  March  31,  1915,  for  which 
were  entered  240  hens,  including  192  White  I,eghorns,  54  202  eggs,  or  an  average  of  226  per 
hen,  were  laid  throughout  the  year.  The  first  three  groups  of  6  hens  gave  1545,  1544  and 
1534  respectively.  Only  four  groups  gave  less  than  i  200  each  {Queensland  Agricultural 
Journal,  Vol.  III.  Pt.  6,  pp.  241-244.  Brisbane,  June,  1915).  In  the  competition  held  from 
April  I,  1915  to  March  31,  1916,  for|which  53  groups  of  6  hens  (318  hens)  were  entered,  the 
total  number  of  eggs  laid  was  70  848,  or  an  average  of  222.8  per  hen.  The  first  three  gi'oups 
(White  lyCghorns)  gave  1530,  1530  and  1481  eggs  respectively.  Only  six  groups  gave  less 
than  I  200  eggs.  These  competitions  showed  the  light  Mediterranean  breeds  to  lay  best. 
In  competitions  they  should,  therefore,  be  separated  from  the  less  active  large  Asiatic  breeds. 
The  necessity  of  breeding  hens  with  a  view  not  only  to  their  la^ang  capacity,  but  also  to  their 
general  vigour  and  trueness  to  t3^e  was  likewise  shown.  [Ibid.,  Vol.  V,  Pt.  6,  pp.  316-322. 
Brisbane,  June,  1916).     (Ed.) 
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horns  laid  1 66i  eggs,  or  277  per  hen  in  one  year.  In  both  cases  the  birds 
were  disqualified  for  prizes  because  the  eggs  were  below  the  standard  of 
24  oz.  the  dozen.  The  competition  showed  the  necessity  of  not  sacrificing 
the  size  of  the  egg  to  the  size  and  vigour  of  the  hen  and,  consequently,  to 
fertility. 

'  The  food  consumed  by  the  438  hens  throughout  the  year  was  :  — 
wheat  296  bus.,  maize  42  bus.,  hulled  oats  15  bus.,  skinless  barley  9  bus., 
pollard  420  bus.,  bran  196  bus.,  oilcake  4  cwt.,  desiccated  meat  2  cwt., 
bonemeal  i  14 cwt.,  dried  blood  4^4  cwt.,  green  lucerne,  and  soup  meat. 

BEE  KEEPING       ^39°  "  The  Artificial  Feeding  of  Bees  with  Pollen.  —  usay,  j.,in  the  iiiustrierte  Monats- 

,      blatter  fur  Bicnenzucht,  Year  XVIII,  No.   5,  p.  35.     Vienna,  1918. 

It  is  known  that  in  spring  bees  use  a  large  amount  of  pollen  for  feed- 
ing the  hive.  As,  in  many  countries,  flowers  are  rare  at  this  period  and  the 
workers  are  impeded  by  the  bad  weather,  the  author  advises  the  provi- 
sion of  pollen  for  the  bees.  This  was  suggested  to  him  by  the  fact  that 
many  beekeepers  spread  in  front  of  their  hives  flour,  which  is  eagerly  gath- 
ered by  the  bees.  At  the  flowering  season  of  resinous  trees,  which  produce 
abundant  pollen,  the  author  shook  cones  over  a  box  cover,  thus  obtaining 
an  abundant  supply  of  pollen,  which  he  kept  in  a  dry  room  till  the  follow- 
ing spring.  When  this  dust  is  spread  on  a  board  in  front  of  the  hive  in 
fine  weather  the  bees  immediately  collect  it.  The  author  has  observed  no 
'  ill  effects  as  a  result  of  this  food. 
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1391  -  The  Creation  of  an  Interministerial  Silk  Committee,  in  France.  —  journal 

Officiel  de  l.a  Repiihlique  Francaise,  Year  I,,  No.  262,  p.  8417.  Paris,  September  26,  1918. 

By  the  decree  of  September  20,  1918,  there  was  created  in  France  an 
Interministerial  Silk  Committee  controlled  by  the  Minister  for  Commerce 
and  composed  of  21  representatives  of  the  various  Ministries  as  well  as  of  the 
silk  trade  and  industry. 

Its  functions  are  (art.  i)  :  — 

i)  To  suggest,  centralise,  co-ordinate  and  indicate  measures  for  as- 
suring to  France  a  supply  of  silkworm  eggs,  raw  silks,  worked  silk,  silk  by- 
products and  articles  made  in  silk  ; 

2)  To  establish,  in  agreement  with  those  using  silk  in  its  different 
forms,  and  with  traders  and  manufacturers  interested,  those  products  that 
should  be  given  priority  and  to  indicate  the  relative  urgency  ; 

.  3)  To  indicate  measures  to  be  taken  to  provide  for  such  needs  accord- 
ing to  the  orders  of  priority  ; 

4)  To  carry  out  the  same  study  and  exercise  the"  same  control  for 
artificial  silk  ; 

5)  To  suggest  any  other  action  that  may  be  required. 

1392  -  Influence  of  the  Breed  of  the  Eggs  on  the  Cleanness  of  Raw  Silk.— fuji- 

MOTO,  J.,  in  the  Bulletin  de  V Association  sericicole  du  Japan,  Year  III,  No.  i,  pp.  1-4. 
Tokio,    April   15,   19 18. 

For  a  Ir  ng  time  Japanese  silk  has  been  criticised  foi  its  too  large  num- 
ber of  knots.     From  this  point  of  view  Japanese  silk  is  much  inferior  to 
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that  produced  by  other  countries,  not  only  France  and  Italy  but  also 
China": 

Theie  aie  many  causes  that  combine  to  produce  knots  and  down  on 
Japanese  silk,  but  the  chief  one  is  the  damp  air  in  that  country.  Thus 
when  winding  ot  drying  and  preserving  the  cocoons  in  Japan  it  is  highly 
necessaiyto  maintain  a  very  even  temperature,  still  more  than  in  conti- 
nental countries  such  as  Fiance,  Italy  and  China,  wheie  tht  atmosphere 
is  generally  dry.  As  this  has  been  done  the  defects  have  been  found  to 
have  largely  diminished. 

The  author  (engineer  at  the  Yokohama  Silk  Conditioning  House) 
gives  figures  showing  the  variations  in  the  numbers  pf  knots  between  1900 
to  1916  inclusively.  On  an  average,  in  1900,  out  of  500  metres  of  thread 
there  were  3  knots  and  265  downy  spots,  while  in  1916  there  were  only 
0.9  and  146  respectively. 

The  number  of  large  and  small  knots  tends  gradually  to  diminish, 
which  shows  a  great  progress  in  the  art  of  spinning.  The  number  of 
defects  began  to  decrease  especially  after  1912.^ 

The  author  thinks  that  this  good  result  maybe  due  mostly  to  the  pro- 
pagation of  fiist  generation  hybrids,  which  is  so  marked  of  late  yeais  that 
it  constitutes  a  veritable  revolution  in  the  Japanese  silk  industry. 

So  as  to  test  this  hypothesis  the  author  divided  the  silk-producing 
regions  into  2  classes,  one  including  the  regions  where  first  generation  hy- 
brids are  in  favour,  the  other  including  those  where  cocoons  produced 
from  native  eggs  are  still  numerous,  and  he  has  compared  the  silk  produced 
by  the  2  classes  as  regards  its  cleanness.  There  was  a  decrease  of  41.9  % 
of  knots  in  the  regions  where  hybrids  are  more  widely  diffused  than  native 
eggs  and  a  decrease  of  32.8  %  in  those  regions  where  there  is  still  a  fairly 
high  proportion  of  native  eggs. 

1393  -On  the  Possibility  of  Rearing  the  Manatee  as  a  Food  Animal  in  French  West  other 

Africa  (i). — ytB::JBOAVX,  a.,  in  the  Comptes  rendus  des  Seances  del'Academie  d'Agri-  live  stock 

culture  de  France,  Vol.  IV,  No.  24,  pp.  698-705.     Paris,  July  3,  1918. 
Attention  is  first  called  to  the  experiments  made  by  Dr.  BELL  in  1916 
and  1917  ill  Florida  on  rearing  the  American  manatee  [ManaUis  latirostris) 
in  half-stabling  in  the  lagoons,  experiments  showing  that  this  animal  might 
by  very  valuable  as  a  butcher's  animal. 

The  African  species,  or  vSenegal  manatee  [M.  SenegaJemis),  mh^xhits 
all  the  estuaries  and  lagoons  from  the  month  of  the  Senegal  up  to  the  river 
Cuenze,  in  Angola  and  often  going  considerable  distances  up  the  rivers. 
It  thus  occurs  on  all  the  coasts  of  Gambia,  Liberia,  Ivory  Coast,  Cameroons, 
Gabon,  in  the  Ogoo ve,  Congo  and  even  in  lake  Tchad.  Morphologically  it  is 
little  different  from  the  American  manatee,  while  the  habits  and  structure 


(i)  See  R.,  Dec,  1917,  No.  1200.    In  that  article  read   "manatee"   instead  of  walrus. 

1  The  walruses  or  Trichechidae  are  arctic  and  circunipolar  Pinnepedia.  They  are  carnivorous. 

I  The  manatee,  however,  belongs  to  the  Sirenia  (e.  g.  Manatus  latirostris  of  America  and  M, 
senegalensis  of  Africa)  ;  they  live  in  the  fresh  waters  along  the  Atlantic  coasts  of  America  and 
Africa  ;  they  are  herbivorous.     See  Cambridge  Natural  History,  Vol.  X,  Mammalia.  (Ed.) 
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are  identical ;  however,  no  specimens  have  been  reported  so  large  as 
those  in  America.  Its  food  plants  are  not  sufficient!}  precisely  known,  but 
as  Cymodocea  nodosa  occurs  in  all  the  lagoons  and  estuaries  where  it  dwells, 
there  is  reason  to  suppose,  by  analogy  with  what  happens  in  America, 
that  it  browses  exclusively  on  that  plant.  In  captivity  it  eats  vegetables 
such  as  lettuce,  cabbage,  celery  tops,  baked  apples,  spinach,  and  even  bread. 

The  African  manatee  measures  from  lo  to  20  feet  and  its-  weight  va- 
ries from  660  to  16501b.  for  old  males.  These  animals  are  monogamous  ; 
the  period  of  gestation  ]asts  8  months  and  the  young  are  born  in  shallow 
lagoons  where  the  mother  can  breathe  without  being  forced  to  come  to  the 
surface.  The  family  consists  of  4  individuals  ;  the  adult  pair,  one  half- 
grown  and  a  calf,  generally  born  in  the  autumn. 

The  meat  of  the  manatee,  like  that  of  the  dugong,  and  to  the  contrary 
of  many  new  meats,  has  been  liked  by  all  those  who  have  tried  it  ;  it  has 
been  compared  to  veal  cutlets,  to  pork  or  tender  beef ;  it  is  white,  delicate 
and  of  a  delicious  taste  ;  it  is  the  meat  of  an -herbivorous  animal.  When 
it  is  salted  it  is  like  excellent  bacon  with  good  keeping  properties. 

The  tail,  especially  that  of  young  animals,  is  a  great  delicacy  when 
pickled  and  eaten  cold;  the  sucking  animal  gives  very  delicate  meat  The 
whole  body  is  surrounded  wth  a  i  %  in.l  ayer  of  blubber,  which  gives  an  oil 
said  tobeequalto  that  of  cod  livtrcil,  having,  moreover,  the  advantage  of 
being  odourless,  tastless,  clear,  and  limpid  as  well  as  of  not  going  rancid ;  it, 
however,  contains  no  iodine.  The  bones  are  very  compact  ^nd  could 
replace  ivory.  Some  85  %  of  the  body  of  the  manatee  can  be  used  as 
food  ;  a  manatee  yields  almost  as  mpch  eatable  meat  as  a  steer. 

The  African  manatee  can  be  reared  practically  and  it  is  to  be  hoped  that 
the  Governments  of  the  African  colonies  will  study  the  subject.  In  the 
first  place  it  would  have  to  be  found  out  whether  Cymodocea  nodosa  exclu- 
sively forms  the  food  of  these  animals ;  if  it  contains  iron,  like  the  American 
species  ;  where  it  best  lives  and  if  such  are  places  where  the  manatee  would 
live  by  preference.  It  would  then  be  quite  easy  to  fix  on  lagoons  where 
stabling  would  be  possible  without  too  great  cost,  whether  for  starting  or 
up-keep. 

FARM  ENGINEERING. 
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1394  -  The  Function  of  Agricultural  Engineers  as  regards  the  Makers  of  Power-Farm- 
ing Macninery.  —  Cote,  Lieutenant,  in  Produire,  No.  5,  pp.  i58-i6o  +  i|Fig.  Paris,  July 
5,  1918. 

Considerations  of  a  purely  agricultural  order  are  of  capital  importance 
to  makers  and  it  appears  from  a  perasal  of  technical  treatises  on  power 
farming  that  mechanical  engineers  have  not  had  such  detailed  informa- 
tion as  would  allow  them  to  take  such  considerations  into  account  in  their 
researches.  It  is  indispensable  that  the  makers  should  be  supplied  as  earl}"" 
as  possible  with  all  the  desired  information  so  as  to  avoid  feeling  their  way  or 
following  a  line  that  would  onh'  lead  to  disappointments  to  farmers.  Many 
essential  points  have  yet  to  be  cleared  up  in  this  order  of  ideas. 
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The  supporters  of  power  farming  are  divided  into  two  groups,  atid 
it  is  at  present  impossible  to  say  which  will  vanquish  the  other.  For  the 
one, the  problem  of  power  farming  consists  inthe  simple  substitution  of  me- 
chanical for  animal  traction  in  various  wa^s,  while  preserving  the  principle 
Ox  the  plough  sock  as  well  as  the  present  instruments  of  cultivation.  For 
the  other,  on  the  contrary,  the  question  is  that  of  replacing  the  work  of 
the  plough  share  by  that  of  tools,  the  nature  of  which  docs  not  seem  very 
clear  any  more  than  that  of  .the  movements  by  which  these  tools  should  be 
worked. 

For  the  first  group,  supporters  of  the  plough,  it  is  absolutel}/  neces- 
sary to  turn  the  earth  to  a  certain  depth  before  winter.  The  second  group 
insist  that  the  earth  should  not  be  turned,  but  jjulverised  to  a  great  depth. 
This  theory,  containing  the  principle  of  "  dry  farming  "  seems  to  be  most 
applicable  to  very  dry  soils  and  new  soils. 

Makers  can,  therefore,  justly  ask  the  agricultural  experts  to  say  which 
of  the  2  methods,  ploirghshare,  or  special  parts  driven  mechanically  either 
with  a  rotary  or  alternately  rectilinear  movement  is  the  best.     So  far  it 
seems  that  both  methods  are  of  interest.     It.the  experts  cannot  decide  that 
one  method  is  certainlj  better  than  the  other,  it  ought  at  any  rate  to  b^ 
TDOssible  for  them  to  state  in  what  regions  and  under  what  climates  one  or 
other  of  the  methods  is  the  more  suitable  from  the  purely  agricultural 
standpoint.    They  could  then  easily  deduce  over  what  areas  one  or  other  of 
the  methods  should  be  employed  ;  the  makers  would  then  be  able  to  decide 
the  importance  of  the  outlets  opening  for  them  in  the  two  cases,  and  run 
their  works  accordingly .     The  engineers  have  yet  to  provide  them  with  more 
precise  detail  as  regards  indirect  traction  by  cable  and  windlass  as  well 
as  regards  direct  traction  by  a  motor-tractor,  the  compression  of  the  soil, 
and  the  workmg  spe^d'oi  the  plough.     In  the  case  when  the  ploughshare 
is  to  be  replaced  by  working  members,  driven  through  suitable  mechanism 
by  an  engine  serving  at  the  same  time  to  propell  the  machine,  the  problem 
appears  still  more  difficult.     The  author  thinks  that  macliines  of  this  kind 
would  only  succeed  in  so  far  as  the  work  they  do   (crumbling  the  soil)    cor- 
responds to  the  requirements  of  the  land.     If  agreement  is  obtained  on 
this  principle,  it  remains  to  be  settled  how  such  crumbling  should  be  car- 
ried out  and  to  what  degree  of  fineness  and  if  the  machine  may  not  be  re- 
quired to  have  a  digging  action,  all  indications  that  can  only  be  suj^plied 
by  the  farmer.     According  to  the  author  light  tractors  of  the  Caterpil- 
lar type,  in  particular,  seem  indicated  as  immediately  furnishing  the  best 
.provisory    remedy  for  the    agricultural  crisis.      Tractors'  of  the   Cater- 
pillar type  have  been  used  in  large  numbers  for  military  purposes  and  have 
shown  their  worth.     However,  these  machines  could  not  provide  a  final 
solution  of  the  problem  of  power  farming,  as  such  a  solution  could  only 
be  reached  through  long  researches. 

1395  -  ATractor  School  in  Illinois,  U.S.A.—  Farm  implement  News,  Vol.  XXXIX,  No.  31, 

p.  18.  Chicago,  August  i,  1918. 

The  Farm  Mechanics  Division  of  the  University  of  Illinois  announces 
a  series  of  short  courses  in  tractors  to  be  held  between  October  15,  1918  and 
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March  17,  IQ19.     The  schools  will  be  held  for  2-week  periods,  the  number     J 
of  pupils  being  limited  to  about  50.     It  is  hoped  to  recruit  the  pupils  from     I 
tractor  owners,  implement  dealers  and  automobile   dealers.     The  tuition 
will  cost  2  $  a  week.     The  school  will  be  under  the  direction  of  Prof.  E.  A. 
White,  instructor  in  farm  mechanics. 

1396  -  Restrictions  on  the  Manufacture  of  Farm  Implements  in  the  U.  S.  A.  —  Farm 

Implement  News,  VoL  XXXIX,  No.  29,  pp.  48-49  ;  No.  30,  pp.  12-13.     Chicago,  July  18 
and  25,  1918. 

The  Conservation  Division  of  the  War  Industries  Board  of  the  United 
States  has  published  a  schedule  of  farm  implements  and  their  parts  which 
are  to  be  eliminated  so  as  to  economise  in  labour  and  material. 

The  eliminations  thus  made  apply  :  —  i)  to  grain  drills  and  other  seed- 
ing machines,  fertiliser  drills  (only  one  size  of  broadcast  fertiliser  distiibutor 
can  be  made)  ;  none  of  these  machines  maybe  manufactured  after  Nov.  i, 
1918 ;  2)  partially  to  portable  grain  elevators,  only  onetj'-pe  being  allowed ; 
3)  to  several  types  of  ploughs,  after  Dec.  31, 1918,  and  especially  to  left-hand 
ploughs,  which  may  not  be  made  after  July  i,  1918  (the  sulky  and  gang 
.ploughs  are  limited  to  a  few  t\ pes  the  most  in  demand)  ;  4)  to  harrows,  which 
are  restricted  to  U-bar,  channel  bar  and  wood  bar  t>pes ;  5)  to  disc-harrows, 
save  to  i6-in.  and  17-in.  sizes,  and  these  4,  5,  6,  7,  8,  9  and  10  ft.  long,  the 
same  apphnng  to  engine  disc  harrows.  Tools  used  for  raising  sugar  cane 
are  not  included  in  the  list.  The  manufacturers  are  obliged  to  maintain 
and  assure  an  adequate  supply  of  repair  parts  of  all  types,  sizes  or  types 
of  implements  becoming  obsolete  througli  these  eliminations  in  order  that 
farmers  may  be  assured  of  necessary  spare  parts  for  a  time  in  excess  of  the 
normal  life  of  the  various  implements.  Other  eliminations  are  being 
planned  for  harvesters,  mowers  and  rakes.  From  an  inquiry  made,  it  seems 
that  one-horse  mowers  should  be  limited  to  the  3  I/2  ft.  bar  type  and  that 
hand  dump  hay  rakes  should  be  no  longer  made  as  well  as  all  sizes  of 
binders  save  those  of  6-ft.,  7-ft.  and  8-ftcut.  The  construction  of  2  row 
drills  for  maize  and  beans  is  limited  to  2  types,  one  28in.  to  3  ft.  8 in.,  and 
the  other  32  in.  to  4  ft. ;  these  are  the  maximum  and  minimum  adjust- 
ments, intermediate  ones  being  optional  with  each  maker.  Detailed  regu- 
lations for  the  manufacture  of  maize  drills,  and  cultivators  of  various 
types  are  also  given. 

1397  -  National  Power  Farming  Show  at  Salina,  Kansas,  U.  S.  A.  —  Farm  implement 

News,  VoL  XXXIX,  No.  32,  pp.  30-48  +  72  Figs.     Chicago,  August  8,  T918. 

The  national  power  farming  show  was  held  from  July  29  to  August  2,  | 
1918,  at  Salina,  Kansas,  U.  S.  A.,  48  makers  with  232tractors  taking  part. 
The  ploughing  depth  was  only  4  inches.  Half  of  the  ploughs  pulled  were 
3-bottom  ploughs,  the  remainder  having  2  and  4-bottoms.  Disc  ploughs 
were  shown  ;  it  appears  that  the  use  of  disc  ploughs  has  much  increased 
in  Kansas  of  late. 

This  demonstration  was  the  first  of  a  national  character  where  official 
prony  brake  tests  were  made.  The  tests  began  4  days  before  the  show  was 
opened  ;  the  results  will  not  be  published,  but  each  maker  receives  a  report 
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covering  the  tests  of  his  tractor  or  tractors,  and  which  he  can  use  as  he 
thinks  fit,  except  that  he  can  not  publicly  make  a  compaiison  between 
bis  own  figures  and  those  relating  to  other  machines.  The  Belgian,  French, 
Italian  and  Peruvian  governments  sent  official  representatives  to  attend 
the  show. 

Technical  reports  will  be  published  later  showing  the  value  of  the  show.' 

1398  -  Tests  of  the  Cleveland  Tractor  at  Montpellier,  France.  —  claron,  c.  ,  in  Le  Pro- 

gres  Agricole  et  Vitirolc,  Year    XXXV,    No.    23,  pp.    150-153   -f-  i  Fig.     Montpellier, 
August  18,  1 91 8.  ^ 

As  the  Cleveland  tractor  (i)  had  arrived  too  late  to  take  part  in  the  tests 
of  vine  cultivation  by  power  at  Montpellier,  France,  in  1918,  it  was  tested 
separately  at  the  School  of  Agriculture  of  that  town. 

During  the  tests  in  April,  1918,  at  Noisy-le-Grand,  the  tractor,  on  ac- 
count of  its  small  dimensions  and  the  fact  that  it  can  turn  in  its  own  length 
was  considered  to  be  suitable  for  work  amongst  the  vines.  In  tests  among 
vines  at  Roche-de-Bran,  near  Poitiers  (2),  this  tractor  gave  good  results 
in  rows  6  ft.  6  in.  apart.  • 

In  this  chain-track,  12-20  HP.  tractor,  the  two  driving  wheels  have 
been  replaced  by  two  pinions,  which  foim  the  rear  part  of  the  machine  and 
carry  two  chain  tracks  running  over  pulleys  in  front.  Each  track  is  18  in. 
long  and  7  in.  wide  and  carries  44  teeth  which  act  as  spuds  though  not 
cutting.  Owing  to  the  gripping  suiface  of  each  chain  track  (35.7  sq.  deci- 
metres) the  tractor  can  work  in  any  kind  of  soil.  If  the  tracks  wear  on  the 
macadam  when  used  on  the  road,  they  have  the  advantage  of  n(Tt  requiring, 
as  do  other  tractors,  a  set  of  spuds  or  strakes  to  be  put  on  to  provide  grip. 
The  author  says  that,  of  all  the  tractors  he  has  tried,  the  Cleveland  is  one 
of  the  easiest -starting  ones.  It  is  easy  to  drive  and  can  turn  in  a  circle  of 
143  in.  diameter. 

The  tractor  w^as  tested  on  Juh^  17,  1918,  when  it  towed  a  3-furrow 
Emerson  plough  in  a  f  eld  that  had  been  harvested  a  few  days  previously 
with  a  '/jg  Case  tractor  towing  a  "  La  France  "  binder.  The  soil  was  in 
good  condition,  but  dry  and  the  plcugh  worked  shallowly  from  4  to  7  in. 

Results  op  the  Trl\ls.  —  No  dynamo  me  trie  tests  were  made,  but 
by  comparison  the  author  was  able  to  estimate  that  the  3-furrow  plough 
required  a  tractive  effort  of  550  kg. ;  when  lifted  it  required  aboiit  70  kg. ; 
the  traction  per  sq.  decimeter  thus  works  ont  at  about  37.6  kg.  The  absence 
of  a  coupling  between  tractor  and  plough  was  regrettable  as  it  would  have 
saved  numerous  shocks  to  the  machine.  When  ploughing  the  machine 
ran  at  about  2.3  miles  per  hour  ;  in  the  long  run  the  motor  might  suffer 
from  such  violent  work. 

The  running  tests  gave  the  following  results  : —  revolutions  per  minul^, 
720slowandi  55oloaded;  averagedepthof  ploughing,  5  in. ;  average  width, 
38in. ;  furrow  length,  417  ft.  going  and  394  ft.  returning;  total  journey, 
I  621  ft.;  total  area  ploughed,  5  167  sq.  ft. ;  time  required  for  ploughing, 
5  minutes  7  seconds  ;  time  required  per  acre,  89  minutes  ;  petrol  consumed 


(i)   vSee   R.,  October,  1918,  No.   1143.   (Ed.)  —(2)  See  R.,  Nov.  1918,  No.  1267. 
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during  trial,  0.239  galls  Jpetrolconsumedper  acre,  1.9  galls  ;petrol  consumed 
per  1000  sq.  ft.  ploughed,  1.03  galls  ;  soil  turned  per  lb.  of  petrol,  i  263  cu.  ft. 
On  order  to  calculate  the  time  required  to  plough  an  acre,  the  totals 
of  the  various  stoppages  during  ploughing  have  been  calculated,  according 
to  the  practice  at  the  Montpellier  School,  at  %  hour  of  the  total  time  neces- 
sary for  the  work.  The  results  are  excellent,  according  to  the  author,  and 
allow  the  Cleveland  to  be  classed  among  the  best  machines  as  regards  its 
jneld.  I/Ong  duration  tests  will  be  carried  out  with  this  tractor  near  Mont- 
pellier. As  the  new  type  of  chain  tracks  used  in  the  Cleveland  is  so 
ingenious  it  is  possible  that  they  might  decrease  the  wear  for  which  chain 
tracks  are  blamed.  The  author  considers  that  the  Cleveland  constitutes 
a  distinct  progress  and  should  be  considered  amongst  the  chief  tractors 
on  sale  in  France  at  the  present  day. 

1399  -  Couplings  for  Tractors.  —  Ringelmann,  M.  ,  in  the  Bulletin  de  la  Societe  d' Encourage- 
ment pour  rindustrie  Nationale,  Year  CXVII,  Vol.  CXXX,  No.  4,  pp.  112-114-1-3  Figs. 
Paris,  July- August,  1918. 

^  The  author's  researches  on  couplings  have  shown  that  a  saving  in 
traction  for  the  engines  can  be  made  of  33  to  54  %  onthe  starting  effortand 
10  to  30  %  on  the  average  tractive  effort.  If  the  use  of  couplings  reduces 
the  fatigue  of  animate  engines  it  acts  similarly  on  inanimate  engines,  for 


SHANKL.'tND  Coupling. 

which  its  use  is  shown  by  a  saving  in  fuel  estimated  by  the  author  at  from 
2  to  3.S.  per  acre. 

The  author  describes:  i)  the  coupling  made  by  the  "  Ateliers  Brillij^  ", 
28,  boitlevard  de  Villers,  Levallois-Perret  (Seine),  France.  This  spring 
bufler  blocks  at  a  pressure  of  2  200  to  2  640  lb. 

2)  The  buffer  proposed  by  M.  D.  Shankland,  Great  Clyde  St.,  Glas- 
gow (i).  With  this  coupling  the  tractor  can  be  separated  from  the  plough 
at  the  end  of  the  journey.  The  pieces  1  of  the  figure  reproduced,  form- 
ing part  of  the  shackle  2,  carries  a  slotted  mtmber  in  which  fits  the  part  4 
united  to  the  bolt  6  holding  the  spring  6  which  is  adjusted  with  the  screw 
and  Icck-nut  7 ;  the  spring  6  is  centered  by  means  of  the  nuts  7. 

The  attachment  to  the  opposite  side  of  the  shackle  2  is  by  means  of  the 
hook  10  and  the  ire  n-pin  9  held  in  place  by  2  keys.     As  the  spring  is  com- 


(i)  See  R.,  May,  1918,   No.  566,  Patent    112579  of  the   united   Kingdom. 
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pressed  by  the  pull,  the  pin  9,  pulling  the  bolt  5,  leaves  the  shoulder  a, 
guided  by  two  slits  cut  in  the  cheeks  of  part  I  ;  the  slits,  at  first  straight, 
end  in  a  curve  shown  by  the  dotted  line  3.  At  the  end  of  the  journey 
of  part  4,  a  little  before  the  spring  6  is  completely  blocked,  the  pin 
9  falls  from  the  slits  3  and  the  hook  !•  becomes  free  from  part  4  and  shackle 
2  ;  the  tractor  is  then  automatically  detached  from  the  plough  thus  avoid- 
ing breaking  parts.  The  author  has  already  remarked  (i)  on  the  similar 
automatically-unhooking  coupling  on  the  HouRioux  system.  All  the  de- 
vices for  automatic  unhooking  are  advisable  provided  they  are  neither  too 
heavy,  nor  too  complicated  to  make  and  consequently  too  highly  priced  or 
out  of  proportion  to  the  desired  aim. 

1400  -  Harvesting  with  a  Tractor.  —  Ringelmann,  M.  ,  in  the  Bulletin  de  la  Societe  d' Encou- 
ragement pour  r Industrie  Nationalc,  Year  CXVII,  VoL  CXXX,  No.  4,  pp.  97-101  +  5  Figs. 
Paris,  July- August,  191 8. 

M.  F.  Bouchard,  director  of  the  Dieufit  estate  at  Bellon-en-Houlme 
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Plan  of  tractor  attached  to  two  binders. 


(i)  See  Culture  mechanique  b}'  M.  Ringelmann,  Vol.  I,  p.  16.    I^ibraire  Agiicole  de  la 
Maison  Rustique,  Paris,  1913.     {Author) 
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(Horne),  France,  has  adopted  a  device  shown  on  the  appended  figure  for 
hitching  2  binders  to  a  16  HP.  Mogul  tractor  (i). 

The  shaft  a  of  the  first  binder  /I,  working  on  the  width ^3;'  is  attached 
to  the  right  of  the  tractor  T  running  along  the  side  y  of  the  field. 

At  the  rear  of  .^4  is  a  cross-bar  ntn  whose  end  m  is  held  in  permanent 
position  by  2  braces  t  and  t'  which  prevent  the  angle  anm  from  opening  ; 
the  tie-rod  t'  passes  under  the  platform  of  the  binder  A.  Near  m,  at  the 
desired  point, the  shaft  h  is  attached  of  the  second  binder  S,  which  canthus 
turn  round  the  point  wand  the  whole  machine  moves inthe  direction  shown 
by  the  arrow  on  the  sidt;  R  to  be;  harvested,  cutting  over  the  width  included 
between  the  parallels  y  and  y*\ 

The  mounting  used  for  2  MacCormick  binders,  cutting  59in.  to  the  right 
hand,  enables  them  to  turn  in  the  smallest  turning  radius  of  the  tractor. 
M.  Bouchard  turns  outside  to  the  right  without  cutting  ;  the  tractor 
begins  to  turn  when  the  second  binder  is  at  the  corner  of  the  field  to  be  cut. 
Before  the  machines  enter,  the  field  is  cleared  on  a  width  of  22  to  26  ft. 
Th  J  author  thinks  that  less  width  could  be  freed  if  the  first  turns  were  done 
with  a  single  binder,  even  by  only  cutting  the  2  long  sides  of  the  field ;  the 
second  binder  would  be  attached  after  sufficient  space  has  been  cleared. 

With  a  59  in.  cut,  on  a  width  of  95  in.,  M.  Bolt  chard  cut  as  much  as 
7 176  to  7  296  sQ.  yd.  per  hour  ;  a  driver  is  required  for  each  binder.  The 
author  recalls  the  Masse  y-Harris  device  for  attaching  a  binder  to  a  tractor. 
Instead  of  the  ordinary  pole  used  with  a  team,  a  frame  in  the  shape  of  an 
isoceles  triangle  is  fixed  in  front  of  the  binder,  the  summit  of  the  triangle 
pointing  towards  the  carrying  and  driving  side  of  the  binder  ;  the  forward 
base  of  the  isoceles  triangle  carres  a  horizontal  screw  working  in  a  nut  fixed 
to  the  shaft  through  which  the  machine  is  hauled.  The  screw  is  moved 
by  a  bevel  gear  and  a  pointed  shaft  -ending  in  a  weehl  by  the  driver.  The 
frame  is  prolonged  under  the  binder  frame  by  a  bar  to  the  back  end  of 
which  the  pole  of  the  next  binder  is  attached. 

1401  -  Simultaneous  Harvesting  and  6reaking-up  of  the  Stubble  with  a  Tractor.  — 

Le  Genie  Rural,  Year  X  (New  Series,  No.  24),  No.  84,  pp.  7-8  +  2  Figs.  Paris,  1918. 

To  hitch  a  13-time  Massey-Harrts  cultivator  to  a  binder  towed  by  an 
Avery  tractor  (2),  M.  Grateaut,  of  Epernon  (Kure-et-Loire) ,  France,  uses 
an  iron  bar  6  ft.  6  in  long  bolted  on  to  the  shaft  of  the  binder  and  clamped 
behind  on  the  binder  frame.  On  the  steering  device  of  the  cultivator 
are  bolted  2  flat  irons  joined  by  a  bolt  to  the  end  of  the  bar  projecting  from 
behind  the  binder.  This  device  is  to  leave  steering  free  in  a  vertical  direction 
but  to  render  it  rigid  horizontally,  so  as  to  allow  the  binder  and  cultivator 
to  back  if  required. 

M.  ly.  Danchaud,  of  Levet  (Cher),  has  designed  a  device  similar  to  that 
just  described  and  which  is  also  intended  to  carry  out  2  operations  at  once. 
Although  less  simple  than  the  former,  as  it  requires  a  special  tractor, 
M.  Dancaud's  device  is  said  to  constitute  a  great  progress  in  mechanical 


(i)  See  R.  February,  191 8,  No.  201.  {Ed.) 
(2)  See  R.,   1917,  No.  945  {Ed.) 
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traction.  Instead  of  towing  the  binder  by  a  tractor  and  hitching  a  stubble 
breaker  behind  the  binder  the  new  arrangement  makes  it  possible  to  attach 
the  binder  in  front  of  the  tractor  and  the  stubble  breaker  behind.     Thus 


Plan  of  Danchaud  tractor. 


the  tractor  pushes  one  machine  and  pulls  the  other.  One  man  can  drive  the 
tractor  and  supervise  the  working  of  the  2  machines.  Moreover,  as  the 
binder  is  in  front  of  the  tractor,  it  can  cut  a  greater  width  as  there  is  no 
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risk  that  the  tractor  will  pass  over  the  uncut  crop.  Other  machines  that 
work  suitably  together  can  be  used  to  replace  the  binder  and  stubble 
breaker  (hay  mower  and  hay  maker,  or  one  binder  in  front  and  another 
behind  the  tractor. 

In  addition  the  device  is  well  suited  to  the  direct  driving  of  the  working 
parts  of  agricultural  machines  in  general  and  specially  of  binders  and  reapers 
by  the  tractor  engine.  The  appended  design  gives  a  plan  of  the  invention. 
The  apparatus  includes  a  frame  on  whichis  mounted  the  engine  with  the  gear, 
drive  and  controls.  The  frame  is  mounted  on  two  driving  wheels  2  in 
front  and  2  steering. wheels  3  in  the  rear.  In  front  of  the  frame  two  arms 
5  are  mounted  on  the  axle  4  and  carry  a  shaft  6  for  connecting  with  the  ma- 
chine to  be  driven  or  partially  or  totally  supported. 

In  the  rear  of  the  frame,  the  arched  pieces"?  of  the  steering  gear  are 
mounted.  These  pieces  havetheir  end  joined  to  a  draw  bar  8  for  such 
agricultural  machines  as  have  to  be  drawn  by  the  tractor. 

1402  -  Log  Saw. — ^Manrin,  G.,  in  the  Journal  d' Agriculture  ^raii^Me,  Year  I^XXXII,  New- 
Series,  Vol.  XXXI,  No.  18,  p.  355  +  2  Figs.  Paris,  September  5,  1918. 

Log  saws  made  by  M.  Biaudet  Fortin,  of  Montereau  (Seine-et-Marne), 
France.  In  the  "  Rustic  "  type  of  log  saw  the  circular  saw  is  mounted  on 
ball  bearings  ;  the  saw  is  24  in.  in  diameter  and  is  protected  by  a  cover. 
The  log  to  be  cut  is  placed  in  a  rectangular  cradle  whose  frame  is  mount- 
ed on  a  horizontal  axle  placed  lower  down.  Once  the  log  is  placed  in  posi- 
tion all  the  man  has  to  do  is  to  push  it  towards  the  saw,  pressing  more  or 
less  according  to  the  hardness  of  the  wood  so  as  not  to  stop  the  machine  or 
to  make  the  driving  belt  slip. 

To  provide  the  military  type  of  log,  the  War  Administration  uses  si- 
milar saws  driven  by  a  petrol  motor,  the  whole  being  carried  on  a  truck 
mountedon  4  cast-iron  rollers.  The  motor  audits  accessories  areatoneend 
of  the  truck,  behind  the  water  tank  mounted  on  the  tool  box ;  the  fuel  tank  is 
strengthened  by  oblique  stays  hooked  to  its  upper  edge  and  fastened  below 
to  the  truck.  The  saw,  whose  frame  is  made  of  steel  angle-irons,  is  bolted 
to  the  other  end  of  the  truck  above  the  front  wheels. 

1403  -  An  Improvised  Pasteurising  Plant.  —  bai,lhaus,en,  o.  c,  in  the  Agricultural 

Gazette  oj  New  South,  Wales,  Vol.  XXIX,  Pt.  2,  pp.  128-130  +  i  Fig.  Sj^duey,  February 
2,    1918. 

An  ordinary  rapid  pipe-cooler  with  16  2-in.  pipes,  and  42 -in.  high  and 
54-in.  long,  has  been  transformed  into  a  pasteurising  plant  by  Mr.  J. 
Mc  Dermott,  the  Manager  of  the  BonaPbo  Dairy  Company.  The  cold 
brine  is  replaced  by  hot  water  and  live  ste^im  which  are  pumped  through 
the  pipes.  To  prevent  the  cream  splashing  on  falling  onto  the  heated 
pipes,  two  tinned  sheets,  24-in.  high  and  54-in.  long,  were  fitted  close 
against  the  pipes.  The  top  edges  oi  the  sheets  are  bent  outwards  while  the 
lower  edges  are  bent  inwards.  A  depth  of  i8-in.  at  the  bottom  of  the 
heater  is  not  covered  by  the  sheets,  the  idea  being  to  allow  the  gases  and 
steam  arising  from  the  heated  cream  to  escape. 

The  cream  passes  off  the  heater  into  the  tanks  at  from   160  to  170°  F ; 

[1401-1403] 


AGRICUI^TURAL   MACHINERY  AND  IMPI^EMENTS  I485 


450  gallons  an  hour  can  be  heated  to  160°  F.  Cooling  is  carried  out  in  the 
same  machine,  bang  continued  till  the  cream  is  at  48"F.  The  day  aft.r  the 
cream  is   churned   at  the  same  tempeiaturc. 

Mr.  L.  T.  Mac  InnES,  the  Acting  Dairy  Expert,  found  the  butter  made 
from  cream  thus  treated  to  be  of  choicest  grade  and  to  have  no  cooked 
flavour  at  all. 

1404  -  Equipment  for  the  Commercial  Evaporation  and  Drying  of  Fruit  in  the  U.  S. 

A.  —  Beattie,  J.  F.  and  Gould,  H.  P.,  in  the  U.  S.  Dept.  of  Agriculture,  Farmers'  Bul- 
letin No.  903,  60  pp.  +  22  Pigs  +  Bibliography  of  20  Publications.  Washington, 
September,  191 8. 

Although  intended  for  those  who  contemplate  engaging  in  the  art  of 
drying  or  evaporating  fruits  or  vegetables,  this  bulletin  contains  very  use- 
ful information  for  all  who  wish  to  dry  fruit  for  home  use.  The  authors 
describe  the  various  types  of  equipment  for  drying  fruits  or  vegetables, 
as  well  as  the  methods  of  heating  that  are  most  used  and  which  have  given 
the  best  results  taking  their  simplicity  and  economy  into  account. 

The  driers  used  in  the  apple-drying  industry  of  the  eastern  portion  of 
the  United  States  are  for  the  most  part  of  the  kiln  type.  The  almost  uni- 
versal use  of  this  type  is  due  to  the  low  first  cost  of  the  kilns  and  the  small 
amount  of  labour  required  to  operate  them.  In  an  area  of  western  New 
York  there  are  some  2  000  commercial  driers,  500  being  large  plants ;  about 
75  %  of  the  evaporated  apples  produced  in  the  eastern  portion  of  the 
United  States  come  from  this  area.  Other  States,  such  as  Virginia,  Illinois, 
Arkansas  and  Missouri,  also  produce  considerable  quantities  of  evaporat- 
ed apples,  most  of  which  are  prepared  in  kiln  driers. 

The  modern  kiln  consists  of  a  structure  two^  stories  high,  the  ground 
floor  being  occupied  by  the  furnace  while  the  seco  nd  floor  serves  a  s  the  drying 
room.  The  construction  of  the  building,  the  air  ducts,  the  drying  floor^ 
the  drying  plant,  are  all  described  in  detail,  plans  and  figures  being  also 
given. 

The  steam-heated  cabinet  drier  has  been  found  to  be  a  more  ef&cient 
type  as  well  as  being  adapted  for  use  m  any  locality.  There  are  6  rows  of 
steam  pipes  spaced  so  as  to  admit  two  trays  between  every  two  rows  of 
pipes.  The  description  of  this* drier  is  accompanied  by  figures  showing  the 
construction  and  working  details. 

Tunnel  driers  require  more  labour,  and  for  this  as  well  as  other  reasons 
they  have  never  come  into  general  use  in  the  apple-drying  districts  of  the 
eastern  portion  of  th^  United  vStates.  They  are  suited  for  drying  cherries,, 
maize  or  other  material  best  handled  by  spreading  on  trays. 

.  The  bulletin  describes  the  preparation  of  fruit  for  evd!^oration,  the 
evaporation  of  the  fruit,  the  time  required  for  drying,  etc.,  and  gives' prac- 
tical directions  for  drying  peaches,  pears,  cherries,  prunes,  etc.  The  sun 
drying  of  fruits,  the  preparation  of  evaporated  and  dried  fruits  for  market, 
are  dealt  with  and  the  laws  relating  to  evaporated  and  dried  fruits  in  force 
in  the  United  States  are  considered. 

1405  -  The  Installation  and  Equipment  of  an  Egg-Breaking  Plant.  —  See  No.  1421 

of  this  Rcvictv. 

[1403-1405] 


i486  REVIEW  OF   PATENTS 


1406  -  Review  of  Patents. 

Tii,i,AGE  Machine  and  Impi^ements.  — Italy :  159733  Universal  plough 
with  self  regulator  ;  161069.  Vitaee  motor  balance-plough. 

New  Zealand  :  39696-39825  Raising,  lowering  and  depth  regulating 
device  for  ploughs. 

Switzerland  :  79134  Soil  tillage  apparatus. 

United  States :  1273801-1274586-1274866  Harrows ;  1273829  Attach- 
ment for  ploughs ;  1274075  Draft  wheel  connection  for  wheel  and  gang 
ploughs  ;  1274876  Stalk  chopping  machine  ;  1275209  Plough  ;  1275588- 
1276017  Cultivators;  1276051  Vineyard  plough;  1276334 Combination 
plough  and  pulveriser  ;  1276645  Harrow  tooth. 

Drainage  and  Irrigation.  —  Canada :  184106  Excavator. 

Italy :  160124  Self  acting  water  lifter  for  drainage,  irrigation,  etc.  _ 

Sweden  :  43482  Ditching  machine. 

Manures  and  Manure  Distributors.  —  Italy  :  161557  Physiologi- 
cally complete  mineral  manure  of  natural  plant  salts  for  directly  fertilis- 
ing all  agricultural  seeds  and  plants 

Sweden  :  43481  Manure  spreader  device. 

United  Kingdom  :  1 17958  Combined  manure  and  seed  distributor.; 
118225  Machine  for  sowing  seeds. 

United  States  :  1274343  Fertilising  method  and  material ;  1275332 
Fertiliser  distributing  mechanism  ;  1275683  Manure  distributor  ;  1275736 
Fertiliser  chemical  and  composite  distributor  ;  1276047  Feed  regulator  for 
fertiliser  sowers. 

Drills  and  seeding  Machines.  —  Canada  :  184285  I^and  marker ; 
184533  Potato  sowing  machine. 

Sweden  :  43480  Potato  planting  machine. 

United  Kingdom:  1 17938  Potato  planter;  1 17958  Combined  manure 
and  seed  distributor  ;  1 18225  Machine  for  sowing  seeds. 

United  States :  1274062  Three  row  maize  planter ;  1274239  Maize  plant- 
er ;  1274447-1274885  Planters  ;  1276588  Peanut  planter  ;  1276646  Potato 
planter. 

Various  cultural  operations.  —  Italy :  153315  Pavone  hoe  ; 
160735  Tree  straightener. 

Sweden  :  43483  Combined  weeder  and  rake. 

United  States  :  1274527  Mulch  for  sugar  cane  and  the  like  ;  1274718 
Cotton  chopper  ;  1275356  Maize  cultivator. 

Control  of  Diseases  and  Pests  of  plants.  -^  Switzerland  :  79136 
Motor  sprayer  ;  79285  Rat  trap. 

United  States  :  127420 1  Weed  puller. 

JlEAPERS,  Mowers  and  Other  Harvesting  Machines.  —  Canada : 
184076  Flax  harvester ;  184532  Stooking  mechanism ;  184723  Grain 
binder  mechanism. 

Sweden  :  43450  Mower  device. 

Switzerland  :  79135  Basket  attachment  for  mower. 

United  Kingdom:  1 18255  Fork  for  swath  turning  or  potato  digging 
machine. 
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United  States  :  1273814  Cotton  harvester  ;  1274432-1275551  Maize 
picking  and  husking  machines  ;  1275062  Cutter  bar  mechanism  ;  1275599 
Mowing  machine  ;  1275689  Platform  latch  for  reapers  ;  1276064  Transport- 
ing vehicle  for  grain  shocks ;  1276295  Non  clogging  maize  harvester  knife ; 
1276324  Maize  cutter. 

Machines  for,  lyiFTiNG  Root  Crops.  —  Sweden :  43652-43683  Potato 
diggers. 

United  Kingdom  :  117950  Machine  for  gathering,  topping  and  cleaning 
root  crops  which  have  been  dug  either  by  hand  or  machine  and  laid  in  rows 
•an  the  ground;  118255  Fork  for  swath  turning  or  potato  digging  ma- 
chines. 

United  States  :  1276441  Potato  digger.'         * 

Threshing  and  Winnowing  Machines.  —  Canada  :  184085  Potato 
separator. 

Netherlands  :  2554  Grain  cleaning  machine. 

Sweden  :  43391  Device  for  self  cleaning  thresher  ;  43580  Threshing 
miachine. 

United  States  :  1274085  Potato  sorter  ;  1274881  Pea  huller. 
Machines  and  Impi^ements  for  the  preparation  and  Storage  of 
Crain  Fodder,  etc.  —  Canada  :  184070  Gra^  pickling  device;  184272  Bag 
holder. 

Sweden  :  43536-43685  Rack  for  drying  grain  and  forage. 

United  States  :  1273975  Hay  cutter  ;  1274180  Grain  treating  machine  ; 
1274541  Hay  carrier  ;  1274682  Baling  press  ;  1274849  Drier  for  seed  maize  ; 
1275722  Hay  loader ;  1276044  Cotton  seed  drier ;  1276190  Ensilage  spread- 
er and  packer  ;   1276205-1276295  Maize  stalk  rake ;  1276355  Cotton  seed 
linter. 

Forestry.  —  Canada:  184810  Tree  sawing  machine;  184837  Rotary 
wood  cutting  machine.  • 

United  Kingdom  :  117882  Cross  cut  saw  for  felling  standing  trees. 

United  States  :  1276140  Stump  burner. 

Steering  and  Traction  of  AgricuIvTurae  Machinery.  —  Canada : 
1^4163  Wagon  tongue  mechanism  ;  184537  Traction  belt. 

Sweden  :  43393  Driving  wheel  for  motor  plough  and  tractor. 

Switzerland  :  79133  Tractor  for  agricultural  machine. 

United  States  :  1274089  Draft  equaliser  ;  1274473  Mechanical  tractor 

for  agricultural  purposes  ;  1274574-1274968-1276035  Tractor  attachments  ; 

1274588  Hydraulic  motor  ;  1275071  Extension  steering  device  for  tractors  ; 

1275343  Tractor  frame  ;  1275344  Track  la3dng  tractor  ;  1275600  Tractor ; 

■  1275761  Tractor  hitch  ;  1276515  Tractor  wheel. 

Feeding  and  Housing  L,ivestock.  —  Canada :  184203  Animal  re- 
leasing device  ;  184499  -^^S  feeding  machine.- 

Daly  :   159905  Simultaneous  releasing  device  for  stables. 

United  States  :  1274483  Horse  shoe  ;  1275144  Combination  hog  trough  ; 
1276449  Cattle  stanchion. 

PouETRY  Farivung.  —  United  Kingdom:  11-7890  Hand  appliance  for 
cutting  up  food  for  poultry. 
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United  States :  1274104  Device  to  prevent  hens  from  setting ;  1274166 
Incubator  ;  1276543  Incubator  regulator. 

Fishing.  —  Canada  :  184451  Gill  net  sinker  ;  184981  Fishing  hook. 

Industries  depending  on  Pi,ant  Products.  —  Canada  :  1 841 91 
Grain    milling    machine 

Italy  :  155198  New  system  of  extracting  sugar  from  sugar  beet  and 
other  plants  ;  159323  Apparatus  for  the  rational  germination  of  grains 
and  cereals;  159501  Citrus  essence  extractor  with  aiticulated  combs  work- 
ing under  water ;  159733  New  wine-making  process ;  159817  Cara  oil  and 
fermentation  residue  press  ;  159915  Scutching  machine  ;  160033  Machine 
for  the  preparation,  trituration,  siibdivision,  multiple  division  and  working 
of  germinated  wheat,  or  other  cereal,  vitalised,  fermented  or  treated  in  any 
other  way  so  as  to  soften  it ;  160115  Worker  for  germinated  cereals. 

Switzerland  :  79173  Bolting  machine. 

United  States  :  1273974  1274803  Nut  cracking  machines  ;  1274704 
Bread  making  machine. 

Dairying.  —  Canada  :  184277  Milk  pail. 

New  Zealand  :  39946  Milking  machine  pulsator  ;  40103  Miking  machine 
teat  cup. 

Sweden  :  43317  Centrifugal  separator  driven  by  a  petrol  motor  fixed 
underneath  ;  43392  Separator  drive  mechanism  ;  43427  Rotary  churn  with 
removable  inside  wing ;  43452  Device  for  vacuum  milking  machine  ;  43577 
Bowl  device  for  rotary  churn ;  43610  Device  for  heating  milk  before  being 
fed  into  a  separator  driven  by  petrol  motor. 

Switzerland :     79332     Churn. 

United  States  :  1273916  Cream  separator  ;  1274393  Combined  churn  and' 
butterworker  11274748  Process  of  treating  milk  by  heating  to  about  1400F. 
and  cooling  to  about  400F  without  removing  from  the  same  vessel ;  1274750 
Procf  ss  of  treating  milk  and  the  like  by  sterilisation ;  1276184  Milking  ma- 
chine. 

Farm  Buildings.  —  Canada  :  184203  Animal  releasing  device. 

Italy  :  159905  Simultaneous  releasing  device  for  stables. 

United  States  :  1274727  Horse  shoeing  stand  ;  1275148  Silo  ;  1276449 
Cattle  stanchion. 

Various.  —  Canada  :  184169-184701-184772  Pumps. 

Italy  :  160978  Improvements  to  rotary  pump. 

United  States  :  1273913  Centrifugal  pump. 

AGRICULTURAIv   INDUSTRIES. 

1407  -  On  De-foxing  Wines.  —  Ravaz,  I^.,  in  Lc  Progres  agricole  et  viticole,  '■  Est-Centre  " 
edition,  Year  XXXIX,  No.  37,  pp.  241-246.  Villefranche,  Rhone,  September  15,  1918. 

The  author,  looking  back  on  the  methods  for  de-foxing  proposed  in 
his  journal  (i),  suggests  that,  in  all  these  processes,  oxidation  probably 
plays  the  most  important  part.     If  this  is  so,  on  treating  foxy  or  musky 


(i)  See  R.,  IVIay,  196,  No.  555,  Feb.,  1917,  No.  183  and  June,  1918,  No.  684.'    [Ed .) 
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musts  or  wines  by  an  oxidising  agent,  the  undesirable  taste  ought  to  be  re- 
moved.    Experiments  made  by  the  author  have  shown  this  to  be  the  case. 

There.are  many  oxidising  agents.  The  best  results  have  been  obtained 
with  manganous  acetate  and  potassium  permailganate  ;  but  their  use  is  not 
allowed  in  wine-making.  Hydrogen  peroxide,  which  adds  nothing  to  the 
vintage  that  is  not  already  present  and  leaves  no  trace  behind,  is  still  more 
active.  At  the  strength  of  lo-ii  volumes,  used  at  the  rate  of  i  litre  per  hec- 
tolitre, in  less  than  one  hour  all  trace  of  a  foxy  or  musky  taste  has  been  re- 
moved from  the  wine  or  must.  The  same  result  is  obtained  whether  must 
or  made  wine  be  treated.  If  the  dose  is  stronger,  the  actionis  also  more  rapid, 
but  the  oxidation  is  carried  still  further  and  wines  are  obtained  that  are 
aged  by  several  months  or  even  years. 

In  the  grapes,  musts  and  wines,  there  are  natural  oxidising  agents.  In 
particular  there  is  a  diastase  which  the  author  was  the  first  to  report  in 
wine  and  which,  especially  in  Grenache,  greatly  helps  to  turn  an  almost 
yellow  shade  and  causes  the  bouquet  to  disappear.  If  sulphurous  acid 
is  used  in  winemaking,  it  should  only  be  used  after  defoxing  in  order  to 
limit  the  action  of  the  diastase. 

The  same  oxidase  is  produced  in  the  grape  by  the  fungus  Botrytis  ci- 
nerea,  which  causes  grey  mould. 

Some  day  this  oxidase  may  be  obtainable  commercially. 

By  making  wine  according  to  these  directions  a  more  or  less  marked 
"  casse  "  will  be  produced  in  the  wine,  but  its  effects  can  always  be  con- 
trolled, 

1408 -On  a  Water  Bacterium  Living  in  Bitter  Wines  that  can  Dehydrate  Glycerine; 

Glycero- Reaction.  — ■  Voisenet,  E.,  in  the  Annales  de  VInstitut  Pasteur,  Vol.  XXXII^ 
No.  10,  pp.  476-510.  Paris,  October,  1918. 

The  authoi  has  found  the  presence  in  water  (i)  of  a  ferment  ha\'ing 
properties  similar  to 'those  of  a  bacterium  living  in  bitter  wines,  which  he 
had  previously  isolated  and  studied  {2).  Bfich  of  these  organisms  can  de- 
hydrate glycerine,  changing  it  to  acroleine.  The  author  has  studied  these 
two  bacteria,  and  has  extended  the  work  to  cover  other  bacteria  that  may 
be  found  in  water,  such  as  B.  coli,  B.  typhus  and  B.  para-typhMS. 

The  general  morphological,  biological,  cultural  and  biochemical  cha- 
racters of  the  bacterium  isolated  from  water,  on  comDarison  with  those  of 
the  bacterium  from  bitter  wine,  show  a  close  resemblance  between  the  two 
organisms.  Each  organism,  on  inoculation  into  a  Suitable  vinous  medium, 
can  produce  the  "  bitter  disease  "  of  wine  with^ll  its  organoleptic,  micro- 
scopic and  chemical  properties,  especially  by  forming,  at  the  expense  of 
the  glycerine,  acrylic  aldehyde,  a  substance  found  by  the  author  to  be 
formed  in  all  wines  whether  new  or  old,  affected  with  true  bitter  disease. 

Bothorganismsseemto  belong  to  one  and  the  same  species  which,  from 
its  habitat,  its  physiological  function  regarding  glycerine  and  its  patho- 
logical function  in  wine,  the  aiithor  has  named  Bacillus  amacrvlus.  As  the 


(i)  Annales  de  VInstitut  Pasteur,  Vol.  XXVIII,  p.  807,  I'gx^.  {Author.) 
(2)  See  R.,  July,  1913,  No.  871.  [Ed.) 
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water  bacterium  constitutes  the  type  species,  that  of  bitter  wine  can  be 
considered  as  the  same  species,  with  its  hereditary  qualities  simply  mo- 
dified by  the  necessary  adaption  to  its  new  food  environment,  or  at  any 
rate  as  a  variety. 

This  work  shows  how  the  introduction  of  water  into  wine,  which  can- 
not be  avoided  in  practice,  whether  during  vinification  or  bottling,  causes 
infection  with  the  germ  of  the  disease. 

This  water  bacterium  shows  analogies  and  differences  with  B.  coli 
and  the  typhus  and  paratyphus  bacilli.  lyike  them.it  grows  in  phenol  broth 
at  I  %  at  42°  C.  From  its  character  as  a  lactic  ferment,  by  its  action  on 
media  coloured  with  litmus  or  neutral  red,  or  colourless  like  the  rosaniline 
medium  of  ENDO,it  resembles  EsChertsch's  bacillus  and  differs  from  that 
of  Eberth  and  even  the  paratyphic  one.  The  absence  of  indol-production 
won]  d  produ'^  e  an  inverse  resitlt  in  comparison,  if  it  were  not  known  that  the 
types  of  colibacilli,  of  the  variety  anindoliciis,  can  form  that  substance. 

Two  iundamental  properties,  the  one  biological,  the  other  chemical, 
differentiate  this  organism  from  those  compared  with  it  by  the  author  and 
.which  are,  at  any  rate  one  of  them,  of  too  common  occurrence  in  water  :  — 
it  is  not  pathogenic  and  it  causes  the  acrylic  fermentation  of  glycerine. 

Using  the  property  possessed  by  B.  amacrykis  of  f  ermentating  glycerine 
with  the  production  of  acreoline  as  a  basis,  the  author  describes  a  special 
reaction  which  he  calls  the  "  glycero-reaction  ",  which  enables  this  bacte- 
rium to  be  distinguished  from  the  other  above  mentioned  bacteria  in  water 
analysis. 

1409  -  Sudan  Duta  as  a  Brewing  Malterial.  — briant,  i^.and  harman,  H.,in  the  Jour- 

nal  of  the-  Institute  of  Brewing,  Vol.  XXIV  (Vol.  XV,  New  Series),  No.  5,  pp.  209-214. 
I/Ondon,  June,  191 8. 

In  1916  the  Imperial  Institute  sent  the  atithors  samples  of  Sudan  dura, 
with  a  request  for  their  opinion  as  to  its  use  for  brewing  purposes.  The  first 
experiments  led  the  authors  to  conclude  that,  in  spite  of  its  high  percent- 
age of  fat,  dura  might  prove  of  value  in  brewing,  especially  in  view  of  the 
present  shortage  of  grain.  In  Ma}',  1917,  having  obtained  5  to  6  tons  of 
dura,  the  authors  investigated  the  possibility  of  using  it  as  i)  malt,  2)  roast- 
ed grain,  3)  flaked  grain,  4)  glucose,  with  the  following  results  :  — 

MAI.T. — -The  dura  is  not  easy  to  handle  duringgermination;  the  acrospire, 
having  no  protective  skin  as  in  barley,  is  exposed  and  easily  injured 
and  detached  during  the  frequent  movement,  of  the  grain.  Analyses  showed 
a  good  development  o'f  e:5j,zymic  activity  as  represented  by  the  diastatic 
power  {240  LiNTNER  as  opposed  to  30°  for  barley  malt),  and  the  results  are 
similar  to  those  for  barley  malt,  except  in  the  case  of  the  extract,  which  is 
very'  scarce. 

Roasted  grain.  —Experiments  were  made  with  malted  and  unmalted 
grain.  The  products  were  satisfactory  in  aroma  and  flavour  and  compared 
favourably  with  the  products  obtained  from  hoxley.  The  roasted  grain  was 
tested  by  London  brewers  forthe  manufacture  of  porter.  The  porter  brewed 
with  dura  was  better  in  colour  than  that  brewed  with  roasted  barley 
although  a  smaller  proportion  was  used.     Experts  judged  the  flavour  of  the 
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first  in  no  way  inferior  to  that  of  the  second.  It  was  found  possible  to  sub- 
stitute dura  for  barley  in  the  propoition  of  7  of  dura  to  10  of  barley  wdthout 
changing  the  ch  aracter  of  the  beer. 

Two  tests  in  the  making  of  amber  malt  showed  the  flavour  to  be  excel- 
lent, but  the  extract  yield  was  low  as  a  result  of  difiiculty  in  malting. 
Could  this  difiiculty  be  overcome  it  should  prove  possible  to  obtain  a  satis- 
factory extract. 

FivAKES.  —  The  flaking  process  is  easily  carried,  out  and.  the  starch 
gelatiijises  without  difiiculty.  The  yield  in  dura  flakes  was  approximately 
80  %,  as  compared  with  about  68  %  for  maize  and  95  %  for  rice.  Suffi- 
cient flakes  were  obtained  to  make  comparative  brewing  testsin  which 
half  the  usual  proportion  of  flaked  maize  (15%)  was  replaced  by  flaked  dura. 
The  results  were  satisfactory  and  brewing  experts  judged  dura  flakes  to  be 
equal  to  maize  flakes.  The  author  considers  dura  flakes  perfectly  suitable 
not  only  for  brewing  purposes,  but  also  as  a  food  for  human  consumption. 

Gi^ucosE.  —  Satisfactory  prelimiraiy  results  having  been  obtained, 
about  2  tons  of  dura  were  used  for  making  glucose  which  was  use  din  part  for 
brewing.  The  sugar  obtained  was  of  the  malto-dextrin  type.  The  beers 
made  were  carefully  examined.  It  was  found  that  in  new  bitter  beers  de- 
cidedly better  results  were  obtained  with  dura  sugar  than  with  invert  sugar, 
but  that  in  new  mild  ales  dura  sugar  gave  rather  less  fulness  than  invert 
sugar,  but  that  in  new  mild  ales  dura  sugar  gave  rather  less  fulness  than  in- 
vertsugar.  Thebeers  were  again  examined  after  3  or  4  week's  storage.  The 
beers  made  with  dura  sugar  were  of  better  quality  than  those  made  with  in- 
vert sugar. 

The  authors  consider  that  if  sufiicient  dura  can  be  obtained  at  reason- 
able prices  it  may  be  used  successfully  as  a  substitute  for  roasted  barley 
in  the  manufacture  of  flakes  and  sugar  of  the  malto-dextrin  type.  Sever- 
al tables  of  quantitative  analyses  are  given. 

1410  -  The  Potato  Starch  Industry  in  Italy.  —  Garelli.F.jIii  Le  Industrie  Italiane  Illu- 
strate, Year   i.  No.  8,  p{).  45-48.     Milan,  August,  1917. 

The  first  potato  starch  factory  was  founded  at  Milan  in  1885,  This, 
facing  great  difficulties  and  owing  to  initial  errors  (foreign  competition ; 
insufficient  protection  of  2  lire  per  quintal;  establishment  in  a  large  town 
distant  from  the  large  potato-pioducing  centres  ;  absence  of  sufficient  ex- 
perience m  growing  big  yielding  varieties)  was  obliged  to  suspend  work.  In 
1900-1901,  three  starch  factories  were  founded  at  Ro\ngo,  Bologna  and  Fer- 
rara,  after  the  agricultural,  and  most  important,  side  of  the  question  had 
been  thoroughly  studied  to  assure  success.  After  two  seasons,  the  Bologna 
(the  largest)  works' and  that  at  Ferrara  had  to  close  down.  At  the  end  of  the 
last  century,  a  small  works  was  installed  at  Polonghtra  (province  of  Turin) 
as  the  result  of  propaganda  carried  out  by  Prof.  A.  Garelli  of  Turin  Uni- 
versitj-  in  favour  of  growing  the  industrial  potato.  As  the  district  was 
unsuited  to  the  industrial  crop,  the  competition  due  to  other  better  known 
and  more  paying  crops  lead  to  its  being  abandoned. 

It  was  owing  to  the  success  of  the  sugar-beet  crop,  that  industrial  po- 
tato growing  was  attempted  in  1900-1901.     Everything  seemed   favour- 
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able  to  the  new  industry,  the  cotton  spinners  alone  imported  150  000  quin- 
tals of  starch  for  finishing,  of  a  value  of  4  to  5  million  lire  ;  the  sale  price, 
including  an  import  duty  of  2  lire,  varied  between  30  and  32  lires  the 
quintal.  On  the  other  hand  the  yield  per  hectare  was  270  to  300  quintals 
for  well  prepared  crops,  thus  assuring  a  satisfactory  price  of  3.5  to  4  lire 
per  quintal. 

The  plant  required  for  a  starch  factory  is  relatively  simple  ;  one-tenth 
of  the  capital  required  for  a  sugar  factory  suffices  for  a  starch  factory,  which 
moreover,  requires  much  less  fuel. 

A  small  works  with  100  hectares  of  land  available  can  work  200  to  300 
quintals  of  potatoes  per  day  for  a  season  of  3  months,  producing  50  to  60 
quintals  of  starch  per  day  or  5  000  to  6  000  quintals  during  the  season.  The 
Rovigo  factory  can  deal  with  500  quintals  a  day.  From  15  to  20  starch 
factories,  both  large  and  small,  and  3  000  hectares  of  land  devoted  to  potato- 
growing  would  suffice  for  Italian  needs.  The  Italian  starch  products  are 
appreciated  ;  and  the  reason  for  the  failure  of  the  industry  to  develop  is 
especially  foreign  competition,  the  foreign  product  being  sold  at  23-24  lires, 
including  the  import  duty.  The  starch  factory  could  not  reduce  its  pri- 
ces without  reducing  the  buying  price  of  the  potato.  In  1911  there  were 
663  factories  in  Germany,  including  441  agrcultural  starch  factories. 

According  to  the  Bulletin  of  the  Italian  Ministry  of  Finance,  the  im- 
ports of  European  starch  were  :  — 


Years 


Quintals  imported 


Average 

price  in   lires  per 

quintal 


Total  value  in  lires 


1909. 
I910 
1911 
1912 

1913 


169556 
158459 
145  709 

151  221 
161  949 


32 
32 

37 

•34 

30 


5  425  792 
5  070  688 
5391  233 

5 141 514 
4  858  470 


In  these  figures  arrow-root  and  sago  flours  are  not  included.  The 
starch  from  tropical  plants  is  listed  in  the  tariff  as  exotic  starch  ;  in  1913, 
79619  quintals  of  a  value  of  2627427  tires  were  imported.  The  total  im- 
ports of  starch  thus  represent  a  value  of  about  8  million  lires  annually. 

At  present  only  one  starch,  factory  - —  that  at  Rovigo  ■ —  is  working 
in   Italy. 

1411  -  War  Syfups.  —  Dell,ie,'E.,  in  LeMoniteui-  F/Mico;e,Year  I,XIII,  No.  41,  p.  162.  Paris, 
October    8,  1918. 

It  is  absolutely  prohibited  to  add  saccharine  to  syrups  (to  the  contrary 
of  liqueurs,  to  which  saccharine  can  be  added  freely)  in  France.  As  sugar 
is  very  scarce  and  glucose  being  both  very  scarce  and  very  dear,  syrup  ma- 
kers are  very  embarrassed.  All  that  remains  is  honey  and  naturally-sweet 
fruits  (figs,  dates,  etc.)  which  are  only  available  in  small  quantities  and  that 
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at  high  prices.  The  makers  have  the  alternative  of  preparing  liquids  without 
sugar,  but  of  syrupy  consistency,  which  the>  could  not  sell  under  the 
name  of  syrups,  but  which  could  replace  them  if  the  consumer  himself 
would  add  a  little  saccharine  to  his  drink. 

To  obtain  the  required  syrupy  consistency  recourse  may  be  had  to 
plants  containing  macilaginous  matters  ot  agreeable  taste,  or  at  any  rate 
insipid  and  improved  by  adding  suitable  perfumes.  Anything  that  might 
produce  undesirable  clots  must,  of  course,  be  rejected.  Gum  arabic  is  ex- 
cellent for  this  purpose,  especially  if  goffd  material  is  used  ;  in  fact  some  qua- 
lities give  solutions  which  are  clarified  with  difficulty,  and  any  muddy 
syrup  cannot  be  sold  unless  by  its  nature  it  is  really  opalescent. 

On  account  of  this  year's  fine  grape  harvest  in  France,  the  prepara- 
tion of  grape  syrup  is  advised.  It  would  be  dear  on  account  of  the  high  price 
of  wine,  but  it  is  an  excellent  product  which,  though  long  abandoned,  is 
well  worth  reviving.  It  is  made  by  heating  vintage  must,  then  skimming  ; 
chalk  is  added  to  neutralise  the  acidity  somewhat  ;  tlie  liquid  is  filtered, 
and  boiled  vigorously  until  it  weighs  32*^  Baume.  The  product  i^  kept  in 
well-corked  bottles  in  the  dark  in  a  dry  place. 

1412  -  Commercial  and  Domestic  Fruit  Drying.  —  See  No.  1404  of  this  Review. 

1413  -  Opium  Wax.'—  Jitendra  Nath  Rakshit,  in  The  ^alyst,  Vol.  XI,III,  No.  510, 
pp.  321-322.  London,  Sptaember,  1918.  ^ 

Wax  is  best  extracted  from  opium  bj'  means  of  cold  petroleum  ether 
at  the  late  of  800  cc.  of  petroleum  ether  to  200  gm.  of  dry  pc.wdered  piumo. 
The  ether  is  decanted  off  and  the  extraction  repeated  for  3  more  days  with 
700,  600  and  500  cc.  petroleum  ether  successively.  The  extracts  are  united, 
shaken  with  hydrochloric  acid  andthenwith  anhydrous  sodium  carbonate. 
The  solution  is  filtered  and  evaporated,  giving  14.35  gm.  of  a  brown,  sticky 
mass  having  an  odour  somewhat  resembling  cod-liver  oil!  This  opium 
wax  gave  the  following  results  :  —  Iodine  value,  152.5  ;  Reichert  value,  2.0 ; 
saponification  value,  114. 5 

1414  -  Acetic  Acid  Manufacture  on  Rubber  Estates.  —  keuchenius,  p.  e.  (Besockish 

Proef station),  in  Archief  voor  de  Riibbercultnur  in  Nederlandsche- Indie,  VoL  1,  No.  5,  p.  41 3- 
417  +  I   Fig.     Batavia,  1917. 

Owing  to  the  continually  increasing  market  prices  of  acetic  acid,  an 
attempt  was  made  to  produce  acetic  acid  according  to  an  old  method  and 
findout  whethe^r  the  acid  obtained  in  this  way  would  really  be  cheaper  and 
whether  rubber  coagulated  with  this  acid  would  be  not  inferior  to  rubber 
coagulated  with  imported  acetic  acid.  Investigations  by  the  Buitenzorg 
Central  Rubber  Station  have  proved  that  these  questions  are  to  be  answered 
in  the;  affirmative. 

The  method  mentioned  is  very  simple  and  is  founded  on  the  fermenta- 
tion of  alcohol  to  acetic  acid.  The  whole  installation  required  for  this  pur- 
pose consists  of  a  wooden  cask. 

Taking  into  consideration  the  price  paid  now  for  alcohol,  the  acetic 
acid  obtained  through  fermentation  of  alcohol  will  cost  about  is.  lod,  per 
lb.  vShould  it  be  possible  to  use  methylated  spirit,  then  the  acetic  acid  would 
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cost  about  3^^.  per  lb.    This  acid,  however,  is  of  a  low  percentage  concentra- 
tion which  can  be  easily  ascertained  by  titration, 

1415  -  Mechanical  Coagulation  of  Rubber.  —  zuyderhoff,  g.  j.,in  De  indische  Mer- 

cuur,  Vol.  lyXI,  No.  32,  pp.  620-621.     Amsterdam,  1918. 

The  author  first  reviews  the  best  known  methods  for  coagulating  rubber, 
shows  their  respective  advantages  and  disadvantages,  and  then  describes 
the  new  method  of  coagulating  by  heat,  together  with  the  results  it  has 
given  on  testing  it.  The  present  high  price  of  acetic  acid  and  the  hope  of 
obtaining  a  product  with  better  qift.lities  lead  the  author  to  carry  out  the 
following   experiments  :  — 

The  recipients  usually  used  for  coagulation  are  heated  moderately 
from  below  while  a  current  of  ordinary  or  dry  air  is  passed  above.  Another 
way  consists  in  passing  a  current  of  warm  air  above  the  recipients  contain- 
ing the  latex.  To  prevent  the  formation  of  a  skin  that  would  hinder  the 
action  of  the  air  on  the  deeper  layers  of  the  latex,  the  author  advises  stirr- 
ing the  mass,  or  better  still,  keeping  the  recipients  slightly  agitated.  The 
mass,  when  once  well  taken,  is  left  and  finally  creped.  The  colour  of  the 
crepe  thus  obtained  is  quite  light  although  in  the  first  tests  it  varied 
greatly  in  each  sample.  The  quality  of  the  product  seems  quite  comparable 
with  that  of  samples  obtained  by  chemical  coagulation.  The  author  insists 
on  the  economic  side  otthe  method,  which,  by  this  fact  alone,  is  of  interest 
and  worth  perfecting  niro ugh  further  researches. 

1416  -The  Utilisation  of  Coal  Dust  for  Heating  Greenhouses.  —  rivoire,  p.,inthe  Re- 

vue  Horticole„  Year  XC,  No.  9,  pp.  157-158.     Paris,  September  16,  1918. 

In  order  to  utilise  coal  dust,  M.  P.EVERCHon,  horticulturistofMoulin-a- 
vent,  near  I^yons,  France,  devised  a  method  of  consolidating  it  with  lime, 
as  tar  cannot  be  obtained  at  present.  He  made  bricks,  using  an  iron  mould 
such  asthatusedby  masons  for  making  flag-stones.  The  mould  is  corrpo- 
sed  of  two  flat,  elbowed  irons,  joined  at  the  edges  by  clamps.  The  mould 
is  placed  on  a  piece  of  sheet  iron  with  two  handles,  which  enables  it  to  be 
carried.  The  bricks  are  made  with  5  kg.  of  lime,  20  litres  of  water  and 
100  kg.  of  coal. 

The  lump  quicklinie  (now  sold  at  Lyons  at  us.  lod.  per  hectolitre 
weighing  158  to  165  lb.)  must  be  slacked  one  or  two  days  before  use  with  an 
equal  qi^antity  of  water.  When  making  the  bricks  the  Hme  is  put  in  a 
wooden  tub  together  with  the  required  amount  of  water  and  mixed  xagor- 
ously  with  a  trowel.  The  coal  is  placed onthe ground  near  at  hand.  A  hole 
is  made  in  100  lb.  of  the  dust  and  the  contents  of  the  lime  poured  into  it  in. 
two  or  three  times.  The  mixture  is  stirred  with  a  shovel  to  mix  it  well  and 
distribute  the  moisture  equally.  The  mould  is  then  filled  with  the  mixture 
by  means  of  a  trowel  and  the  contents  pressed  down.  The  slight  hollow 
formed  is  filled  up,  the  whole  re-pressed,  and  levelled  with  a  trowel.  The 
bricks  are  taken  from  the  mould  by  remo\'ing  the  clamps  and  dried  in  the 
shade  for  about  a  week.  If  the}'  are  dried  too  rapidty  in  the  sun  the 
mixture  remains  powdery  and  the  bricks  break  up  too  easily.  The  bricks 
weigh  II  to  13  lb.,  so  that  too  lb.  of  coal  will  make  9  bricks.  With  a  little 
practice  22  bricks  an  hour  may  be  made. 
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To  test  the  use  of  the  bricks  a  fire  was  lit  in  a  greenhouse  furnace.  Al- 
though little  wood  was  used  the  bricks  took  fire  easily.  They  ignited 
gradually  and  gave  out  a  great  heat  although  they  were  made  with  very 
,bad  coal.  It  is  difficult  to  tmderstand  the  jjart  played  by  the  lime, 
though  it  seems  to  act  as  a  cement. 

In  view  of  the  shortage  cf  fuel  this  method  is  very  valuable.  It  would 
also  be  of  gr2at  service  to  horticulturists  by  allowing  them  to  use  dust  of 
bad  quality  coal  for  heating  their  greenhouses. 

14 17  -The  Refracto  metric  Estimation  of  Milk  Sugar.—  panchaud.i,.  and  auerbach,e. 

(Cantonal  I^aboratory,  Geneva),  in  Travaux  de  Chimiealtmentaireetd' Hygiene,  Vol.  IX, 
Pt.  5,  pp.  236  -  239  +  3  Tables.  Berne,  1918.  » 

Communication  to  the  3:>th  General  Meeting  (1918)  of  the  Swiss  So- 
ciety of  Chemists  and  Analysts. 

The  refractometric  estimation  of  the  lactose  in  cow's  milk,  started  by 
Woi,LNY  (who  used,  a  calcium  chloride  serum  and  a  special  milk  refracto- 
meter)  has  made  little  progress.  But  Aceermann,  using  his  chlorocalcic 
serum  and  the  Zeiss  immersion  refractometer,  has  shown  that  Wollny's 
tables  could,  with  some  slight  modifications,  be  adapted  to  the  graduation  of 
the  immersion  refractometer  (Mitteil.  LehensmiUeluntersuchung  iind  Hy- 
giene, Vol.  VII,  p.  319.  Berne,  1916).  Gabathuler  has  drawn  attention  to_ 
the  importance  and  value  of  lactose  for  valuing  milk  from  a  hygienic  stand- 
point ;  in  fact  a  clear  decrease  in  the  lactose  is  seen  in  sick  animals,  especially 
if  the}^  are  suffering  from  diseases  of  the  udder  {Zeitschrift  Jiir  Fleisch  und 
Milchhygiene,  1915,  Vol.  XXV,  p.  97).  Since  then  the  method  has  become 
yer}'  interesting.  In  order  to  ascertain  the  final  difference  between  the 
lactose  content  estimated  refractometricall}''  and  that  obtained  gravimetri- 
cally,  the  authors  have  tested  a  large  number  of  milks  of  different  origin  and 
varying  freshness  (normal  or  watered  fresh  mUks,  sour  milks,  abnormal  milks 
from  sick  cows)  by  means  of  the  Ackermann  method  for  the  refracto- 
metric estimation  and  the  Allthn  method  for  thcgravimetric  estimation. 
The  results,  given  in  table  form,  lead  to  the  following  conclusions  :  — 

i)  For  fresh,  normal  or  watered  milks,  there  is  a  remarkable  concord- 
ance between  the  refractometric  and  gravimetric  results. 

2)  For  sour  milks,  the  refractometric  method  gives  results  that  are 
too  high  (one  part  of  lactose,  changed  into  lactic  acid  of  a  high  refractive 
power,  and  one  part  pf  albuminoids  coming  into  solution,  are  no  longer 
precipitated  by  the  calcium  chloride). 

3)  For  abnormal  milk  frorn  sick  animils,  the  refractometer  figure  is 
too  high,  owing  to  the  increase  in  the  chlorides  and  changes  in  the  albu- 
mins and  casein  due  to  the  pathological  condition. 

1418  -FreeLacticAcidinSourMilk(i).  —  VanSlyke,I,.I,.  and  baker,  J.  C.  (Chemical 
Ivaboratory  of  the  New  York  Agricultural  Experiment  Station,  Geneva),  in  The  Journal  of 
Biological  Chemistry,  Vol.  XXXV,  No.  i,  pp.  147-178  +  12  Tables.  Baltimore,  July,  1918. 
•  When  speaking  of  the  acid  constituents  of  sour  milk,  the  lactic  acid 

is  understood,  as  if  the  acidity  were  due  directly  and  entirely  to  the  presence 
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(i)  S  >e  the  summary  of  a  previous  paper  by  these  writers,  in  R.  May,  1918,  No.  576.  (Ed.): 
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of  free  lactic  acid  as  such.  When  milk  sours  under  ordinary  conditions, 
lactic  acidis  first  formed,  but  this  reacts  at  once,  practically  as  fast  as  fo.rmed, 
with  the  basic  constituents  present  in  the  milk.  ■  In  fresh  cow's  milk, 
the  compounds  reacting  with  acids  are,  first,  basic  phosphates  and  citrates 
of  calcium,  magnesium,  sodium  and  potassium,  and,  second,  calcium  ca- 
seinate.  When  the  lactic  acid  of  sour  milk  reacts  with  these  compounds 
numerous  salts  are  formed,  the  essential  results  of  the  reactions  being 
monocalcium  phosphate,  free  casein ^nd  calcium  lactate.  In  view  of  this 
there  will  not  be  much  free  lactic  acid  in  souring  milk  until  these  reactions 
are  practically  completed. 

The  authors^ have  used  three  methods  for  determining  the  amount  of 
lactic  acid  in  sour  milk  :  — ■  i)  measurement  of  hydrogen  ion  concentration 
and  application  of  the  mass  law  ;  2)  double  electromctric  titration  with 
lactic  acid  and  hydrochloric  acid;  3)  partial  extraction  by  ether;  the  techni- 
q^Q  of  each  of  these  methods  is  described  in  detail.  They  further  carried 
out  experiments  on  the  influence  of  the  adsorption  of  lactic  acid  by  the  ca- 
sein and  studied  the  effect  of  certain  factors  on  the  free  lactic  acid  content 
and  on  the  coagulation  point  of  the  casein  in  sour  milk. 

RtsuT  TS.  —  i)  In  sour  milk  most  of  the  lactic  acid  is  present  as  lactate. 
Part  of  the  free  acid  is  in  solution  while  a  smaller  part  is  adsorbed  by  the 
casein.  A  Freshly  separated  skim-milk ,  pasteurised  at  62°  C. ,  cooled  to  25°  C. , 
and  inoculated  with  Bacterium  lactis  acidi  showed  no  appreciable  quanti- 
ties of  free  lactic  acid  until  20  hours  after  inoculation  (there  were  then  o.i  cc 
.of  acid  in  o.i/N  solution  in  100  cc.  of  milk  ;  this  amount  then  increases  fairly 
rapidly,  amounting  to  20  cc.  after  48  hours). 

2)  In  milk  soured  at  25^'  C  after  undergoing  various  treatments  (pasteur- 
ised milk  inoculated  with  B.  lactis  acidi  or  Bacillus  kidgaricus  or  Streptococ- 
cus lacticHS  :  inoculated  unpasteurised  milk  ;  etc.]  the  total  acidity  varies 
from  70.5  to  220  cc.  of  c.i/^  acid  per  100  cc.  of  milk  ;  the  free  Inct^'c  acid 
from  8.6  to  134  cc. ;  the  acid  as  lactate  from  51.8  to  92  cc. ;  the  hydrogen-ion 
corcentration  frm  3.70  to  4.56.  In  milk  soured  under  ordinary  conditions, 
the  total  acidity  varies  from  70.5  to  107.5  cc.  ;  the  free  lactic  acid  from  13. i 
to  34.5  cc.  ;  the  Iiydrogen-ion  concentration  from  4.02  to  4.43., 

3)  About  20  %  of  the  free  lactic  acid  is  absorbed  by  the  casein  in  coa- 
gulated sour  milk  and  the  milk  casein  beejns  to  coagulate  when  the  hj'- 
drogen-ion  concentration  reaches  4.64  to  4. 78.  The  time  from  beginning 
to  end  Oi  coagulation  varies  :rom  30  to  60  minutes,  during  which  time  the 
hydrogen-ion  concentration  remains  constant. 

4)  The  first  physically  and  easily  perceptible  sign  of  sout'ng  in  milk 
is  a  characteristic  smell  and  taste,  due  to  th6  presence  of  some  volatile 
compoirnd  formed  in  the  souring  process  and  not  to  lactic  acid. 

There  is  no  apparent  relation  between  either  the  hydrogen  ion  con- 
centration or  the  acidity  by  titration  and  the  first  sign  of  this  flavour. 

I419  -"Renovated"  Butter. —  Revue   Sdentifique,  Year    I, VI,    No..   i6,   p.    504.    Paris 
August  17-24,  1918. 

Whilst  increasing  the  quantity  of  food  stuffs  they  produce  the  United 
States   are    also    attempting    to    improve  the  quality  and  increase  the 
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commercial  value.  M.  G.  D'AvenEI.  gives  a  significant  example  of  this. 
Instead  of  heavily  salting  their  summer  butter,  the  amount  of  which 
exceeds  the  demand,  and  wh'ch  is  usually  mediocre  butter  not  easy  to  sell, 
the  American  farmer  has.  devised  what  was  first  called  "  magic  butter  ", 
then  "  boiled  "  or  "  sterilised  "  butter,  and  which  is  now  known  officially 
as  "  renovated   butter  ". 

i^he  butter  is  melted  as  soon  as  bought  on  the  market  by  the  80  firms 
that  use  the  method,  then  solidified  in  iced  water  after  i  %  of  glycerine 
and  5  %  of  salt  have  been  added,  then  preserved  in  closed  recipients  un- 
til winter.  To  return  it,  according  to  the  demand,  to  its  original  state, 
the  salt  and  glycerine  are  carefully  extracted  by  again  melting  it  ;  it  is 
mixed  with  3  times  its  volume  of  milk,  and  the  emulsion  of  butter  and  milk 
obtained  in  this  way  exactly  resembles  fresh  cream,  which  is  then  churned 
in  the  usual  way.  "  Renovated  butter  "  is  quite  pure,  since  it  contains  no 
foreign  matter,  and,  although  it  is  required  by  law  to  be  labeled  "  reno- 
vated butter  ",  it  is  nevertheless  much  in  demand  on  account  of  its  price, 
more  modest  than  that  of  choice  varieties. 

1420  -  The  Manufacture  of  Casein  from  Buttermilk  or  Skin  Milk.  —  dahlberg,  a.  o.  , 

in  the  United  States  Department  of  A f^riculture  Bulletin 'iso.  66r,  pp.  32  -f-  9  Figs.  -|-  6  Ta- 
bles.   Washington,  April  9,  1918. 

The  utilisation  of  by-products  by  a  large  number  of  creameries  is  daily 
becoming  of  more  economic  importance.  Because  of  the  ever-increasing 
competition,  the  future  success  of  many  creameries  depends  in  no  small  de- 
gree upon  both  the  qualit}'  ci  their  products  and-  the  extent  to  which  by- 
products may  be  profitably  utilised. 

In  the  past  skim-milk  casein  is  the  only  kind  that  has  been  made  in 
large  quantities  ;  a  good  grade  of  casein  can  also  be  profitably  made  from 
buttermilk,  when  it  does  not  bring  exceptional  prices  for  food.  It  is 
advisable  to  convert  the  buttermilk  into  food  products  when  proper  markets 
can  be  obtained,  as  greater  profits  can  then  be  obtained.  But  as  it  is  not 
always  possible  I0  utilise  all  the  buttermilk  in  this  wa\,  it  is  important  to 
be  able  to  turn  the  surplus  into  casein,  which  keeps  perfectly  and  finds  a 
ready  market. 

Buttermilk  casein.  —  The  I'ecovery  of  casein  from  butteimilk  by 
the  method  to  be  outlined  depends  on  the  normal  acidity  of  the  buttermilk. 
The  sour  buttermilk  from  the  churn,  or  that  which  has  ripened  to  the  re- 
quired acidity,  is  heated  sufficiently  to  cause  a  rapid  separation  of  the  curd 
and  whey.  Owing  to  the  fineness  of  buttermilk  curd  every  precaution  must 
be  taken  to  prevent  it  from  being  broken  up  any  finer,  which  makes  handling 
more  difficult.  Turning  steam  directly  into  the  buttei  tends  to  break  the 
curd  up.  The  method  devised  for  suitably  heating  the  buttermilk  in  to  run  it 
through  a  steam  jet  or  eje-tor,  which  gives  the  desired  temperature  in  a  ra- 
pid and  efficient  manner  and  with  very  little  agitation  of  the  curd.  With 
buttermilk  of  sufficient  acidity  a  good  separation  should  be  obtained  at  a 
temperature  varying  between  115°  and  I30<'F  (46.iiOand  54.440C).  This 
method  is  based  on  results  obtained  in  devising  a  method  for  handling 
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surplus  buttermilk  at  the  Grove  City  Creamery,  Pa.,  operated  under  the 
supervision  of  the  Dairy  Division,  U.  S.  Dept.  of  Agricultuie.  The  method 
has  been  thoroughly  tried  in  a  commercial  creamery,  where  it  is  giving  most 
satisfactory  resiilts. 

Pyecipitatino  the  curd.  —  The  buttermilk  from  the  churn  is  pumped  into 
a  tank  elevated  suflficiently  to  allow  it  to  run  by  gravity  through  an  ejector 
and  from  there  into  another  tank  below,  whose  gate  valve  is  high  enough 
to  let  the  drain  rack  run  under  it.  To  save  time,  the  heating  should  be 
done  quickly.  A  valve  placed  in  the  buttermilk  pipe  leading  from  the  tank 
to  the  ejector,  and  one  in  the  steam  pipe  next  to  the  ejector,  permit  easy 
control  of  the  temperature  to  whichthe  buttermilk  must  be  heated  to  obtain 
proper  separation.  While  conclusive  data  bearing  on  the  acidity  required 
for  the- most  favourable  results  have  not  been  obtained,  an  acidity  of  from 
0.65  to  0.80%  a  t  the  time  of  precipitation  apparently  gives  the  best  working 
conditions.  Buttermilk  kept  too  long  and  highly  acid  tends  to  give  a  soft, 
sticky  curd  difticult  to  handle,  especially  when  a  highprecij.itating  tempera- 
ture is  used.  By  varying  the  temperature  used  the  proper  degree  of  heat 
necessary  to  get  good  results  may  be  obtained.  At  that  temperature  the 
buttermilk  coming  from  the  ejector  is  in  such  a  conditiorithat  the  curd  rises 
quickly  to  the  top,  leaving  the  clear  whey  below.  As  soon  as  the  curd  has 
massed  at  the  surface,  which  requires  only  a  few  minutes,  the  greater  por- 
tion of  the  whey  can  be  drawn  from  the  bottom  of  the  vat  into  the  cloth- 
lined  drain  rack.  The  clear  whey  passes  throughthe  drain  cloth  quickly  and 
by  gradually  closing  the  gate  valve  as  the  curd  lowers  in  the  vat,  nearly 
all  of  it  can  be  drained  away.  When  the  whey  has  drained  away, 
the  hot  curd  is  placed  on  the  drain  racks  read}''  for  washing.  The  curd 
is  washed  at  least  twice  with  cold  water,  using  a  shower-bath  spray  nozzle. 
The  drainage  water  should  test  less  than  0.20%  acidity,  which  is  possi- 
ble with  two  washings.  The  curd  is  placed  in  a  form  made  of  i  inch  sur- 
faced material  20  in.  square  and  8  in  deep  which  is  lined  with  2  press  cloths ; 
the  cloths  are  turned  over  from  both  sides  so  as  to  hold  the  curd  securely 
when  pressure  is  applied.  The  curd  is  pressed  heavily  until  the  curd  is 
sufficiently  dry  for  satisfactory  grinding.  The  dry  curd  is  ground  finely, 
then  dried.  Fine-mesh  screening  must  be  used  for  the  drying  trays,  as  the 
buttermilk  casein  i=  very  fine,  not  flaky  like  that  made  from  skin  milk  by 
the  addition  of  commercial  acid.  The  curd  is  then  spread  uniformly  over 
the  drying  trays  by  means  of  a  simple  shaker  screen,  like  those  used  for 
screening  sand. 

The  time  required  for  proper  drying  depends  on  the  condition  of  the 
curd,  the  uniformity  of  the  spreading  on  the  trays,  and  the  volume  and  tem- 
perature of  the  air  passing  over  the  curd.  The  volume  and  speed  of  the 
air  blowing  over  the  curd  should  not  be  excessive,  but  sufficient  to  carry  off 
the  moisture  readly.  If  the  air  current  is  too  swift  the  dried  casein  is 
blown  oft  the  trays.  A  temperature  of  130^  F  (54.440C)  is  sufficiently  high 
for  all  purposes.  Casein  dried  at  that  temperature  comes  from  the  drier  in  a 
fine-grained  condition  and  breaks  up  easily,  while  that  dried  at  a  higher  tern 
perature  tends  more  to  cake  in  one  mass  and  is  harder  to  grind  to  the  same 
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degree  of  fineness.  High  temperatures  may  give  casein  that  is  more  diffi- 
cult to  dissolve  or  discoloured.  The  casein  can  be  dried  completely  at 
1030  F.,  provided  that  the  ciu'd  has  been  properly  ground  and  spread  upon 
the  trays  in  the  proper  manner. 

The  best  type  of  drier  is  made  of  tongue -and-groove  boards  nailed  both 
sides  of  the  studding,  the  space  between  being  filled  with  insulating  material. 
The  tunnels  should  be  lined  with  galvanised  iron  if  they  are  to  be  used  con- 
tinuously  as  the  hot  air  dries  the  boards  out.  The  double  tunnel  drier  is 
the  most  economical.  The  tunnel  should  be  i  inch  wider  than  the  trucks 
and  drying  tray§.  Many  tunnels  are  made  31  or  32  inches  wide  to  take  the  30 
in.  square  drying  trays  that  can  be  bought  ready  made.  The  tunnels  used  in 
these  experiments  were  24  in.  wide.  A  double-tunnel  drier,  22  ft.  long,  5 
ft.  high,  and  each  tunnel  24  in.  wide  will  hold  trays  filled  with  the  casein 
from.  20  000  lb.  of  buttermilk.  The  driers  can  be  made  of  any  length  and 
height  but  should  be  high  enough  to  allow  a  man  to  walk  in  and  out  easily 
when  pushing  the  trays. 

A  blower  of  sufficient  capacity  to  send  a  large  volume  of  heat-ed  air 
over  the  ground  curd  is  required.  Details  are  given  for  the  construction  of 
the  drying  trays  and  trucks,  the  curd  mill,  the  curd  press,  the  drain  rack 
'like  those  used  in  the  manufacture  of  cottage  cheese)  and  other  accessories. 

It  is  advisable  to  grind  and  screen  the  casein  after  it  comes  from  the 
drying  tannel  in  order  that  it  may  be  of  uniform  grain  and  appearance; 
after  it  is  shipped  in  strong  sacks. 

On  the  average  100  lb.  of  undiluted-buttermilk  yield  on  the  average  from 
2.8  to  3.1  lb.  of  dried  casein.  In  many  creameries  the  cream  is  diluted  with 
too  large  a  quantity  of  water  before  churning,  thus  giving  lower  yield  of 
casein 

No  definite  figures  can  be  given  on  the  cost  of  manufacturing,  as  cost- 
accounting  data  were  not  kept  that  could  give  results  applicable  to  ordinary 
creamery  conditions.  If  10  000  lb.  of  more  of  buttermilk  are  handled  daily 
the  cost  of  making  dried  casein  should  not  exceed  3  cents  per  lb.  in  the  U.  S. 

The  factors  that  have  an  important  influence  upon  the  quality  of  the 
buttermilk  casein  are  :^— the  fat  content  of  buttermilk ;  washing  the  precipi- 
tated curd;  temperature  of  drying  the  ground  curd;  temperature  of  preci- 
pitating th^  curd ;  acidity  of  buttermflk  at  the  time  of  precipitation.  These 
factors  are  considered  separately.  Since  the  fat  originally  in  the  buttermilk 
is  concentrated  in  the  dried  casein,  it  probably  has  a  deleterious  effect  upon 
the  strength  and  general  working  properties  of  the  casein.  An  increased 
quantity  of  fat  yields  a  casein  of  poorer  solubility  and  strength.  The  effects 
of  these  various  factors  are  shown  in  a  number  of  tables. 

Skim-mii,k  casein.  —  This  is  usually  made  by  adding  crude  commer- 
cial sulphuric  acid  to  the  fresh  skim  milk  after  heating  the  latter  to  ■  a  tem- 
perature of  120° F.  (48.890  C).  The  advantage  of  this  m:;thod  is  that  the 
skim  milk  can  be  disposed  of  quickly  and  at  a  time  when  the  quality  of 
the  curd  is  in  the  best  condition. 

The  skim-milk  is  heated  directly  by  steam  in  a  wooden  vat  tc  120° 
F,,  never  above  125"  F.  Commercial  sulphuric  acid  (1.83  specific  gra\dty) 
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is  then  added  at  the  rate  of  one  pint  to  every  i  ooo  lb.  of  milk,  at  the  same 
time  stirring  the  mixture  continuously.  Before  using,  each  pint  of  acid 
should  be  diluted  with  about  a  gallon  of  water.  After  adding  the  acid  the 
skim- milk  is  stirred  gently  until  the  curd  is  well  separated,  whxichtakes  only 
a  few  minutes.  If  the  curd  dees  not  separate  well  more  acid  may  be  added. 
The  clear  whey  is  run  off  and  the  curd  remaining  in  the  vat  is  rinsed  with 
cold  water  to  remove  the  excess  of  whey  and  acid  remaining.  The  curd  is 
then  placed  in  the  burlap  or  duck  press  cloths  and  put  to  press  till  suf- 
ficiently dry.  The  curd  is  then  ground,  placed  on  the  trays  and  dried  in  the 
tunnel  drier. 

The  cooked-curd  method  of  making  skim-milk  casein,  requiring  prac- 
tically no  equipment  save  the  precipitating  vat,  is  coming  into  general 
use  among  creameries  near  to  a  central  drying  plant.  The  skim-milk  is 
heated  to  120P¥.  and  sulphuric  acid  added  to  coagulate  the  casein,  a§  de- 
scribed above.  After  draining  off  the  whey  the  curd  is  broken  up  in  the 
vat,  covered  with  water,  and  the  mixture  heated  to  1700-1750F.  (76.670 
to  79.4400.)  by  means  of  direct  steam.  At  that  temperature  all  the  curd 
should  collect  in  a  semifluid,  plastic,  tough  mass.  The  water  is  drained  off 
and  the  soft  curd  placed  in  a  barrel,  where  it  settles  into  an  almost  air-tight 
mass  which  on  cooling  changes  to  a  very  tough  impervious  mass  that  will 
keep  for  several  days,  even  in  hot  weather.  The  barrels  filled  with  cooked 
cutd  and  covered  with  burlap  can  be  shipped  to  the  central  drying  plant. 
Cooked  curd  is  hard  to  grind  and  requires  an  especially  strong  mill. 

Casein  can  be  made  successfully  from  skim  milk  with  the  ejector  metho  d 
•  of  precipitating  zhe  curd,  but  care  must  be  taken  in  allowing  the  skim  milk 
to  curdle  before  heating,  or  a  tough,  rubbery  curd,  impossible  to  handle, 
will  result.  The  curd  from  naturally  soured  skim  milk,  separated  by  the 
ejector  method  of  heating,  is  not  only  handled  as  easily  as  that  precipita- 
ted with  sulphuric  acid  but  is  not  nearly  so  tough  nor  so  hard  to  grind. 

From  100  pounds  of  average  skim-milk  between  3  to  3.25  lb.  of  casein 
can  be  obtained. 

After  describing  the  requirements  for  good  casein  (especially  its  solu- 
bility, adhesiveness,  and  general  working  qualities),  the  author  considers 
the  casein  markets  and  prices. 

A  few  years  ago' casein  cost  from  5  to  7  cents  a  pound,  but  during  the 
last  2  years  the  price  has  doubled  or  more  ;  at  one  time  even  22  cents  a 
pound  was  offered  in  the  United  >States. 

1421  -  The  Installation  and  Equipment  of  an  Egg- Breaking  Plant.  —  Jenkins,  m.  k.,. 

in  the  U.  S.  DepJment  oj  Agriculture,  Bulletin  No.  663,  25  pp.  +  25  Figs.  +  2  Photo- 
graplis  -f-  2  Tables  -t-  Bibliography    of    5    Publications.     Washington,  May    27,  191 8. 

The  aim  of  this  bulletin  is  to  assist  manufacturers  of  preserved  liquid 
eggs  to  make  a  judicious  choice  of  apparatus  and  to  instal  their  plant  so  as 
•to  prepare  the  preserves  hygienically  and,  at  the  same  time,  assure  the  maxi- 
mum economy  of  space  and  labour.  A  modern  plant  of  this  kind  must 
contain  a  chilling  room  for  whole  fggs,  a  candling  room,  a  chilled  loom  for 
breaking  the  eggs  and  removingthe  contents  fiom  the  shell,  a  room  for  wash- 
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ing  and  sterilising  the  utensils  used  for  breaking  and  separating,  and  a 
refrigerating  room  for  the  rapid  freezing  of  the  liquid  eggs  and  their  storage- 
Apian  shows  the  arrangement  of  the  different  rooms.  It  piovidtsfor 
a  staff  of  12  breakers  and  a  daily  output  of  120  cases  if  the  white  and  the 
yolk  are  separated  and  of  180  cases  if  the  eggs  are  preserve  d  whole.  A  skilled 
worker  may  prepare  12  to  15  cases  of  whole  eggs  daily  and  8  to  10  ca- 
ses if  the  white  is  separated  from  the  yolk.  The  temperature  of  the  rooms 
varies  according  to  the  puipose  for  which  they  are  used.  The  temperature 
of  the  chilling  room  should  be  from  32  to  400F.,  that  of  the  candling  room 
from  50  to  550,  of  the  breaking  room  from  60  to  65°,  the  sterilisirg  room  nor- 
mal and  that  of  the  refrigerating  room  from  o  to  lo*^!^.  All  the  rooms  should 
be  suitably  insulated.  The  breaking  and  sterilisation  rooms  should  re- 
ceive plenty  of  natural  light  fiom  windows.  The  walls  and  ceilings  of  these 
two  rooms  should  be  plastered  and  white  enamelled  and  theflcois  concrete 
with  trapped  drains.  Between  the  two  rooms  should  be  a  sliding  window  for 
the  transfer  of  equipment.  The  refrigerating  icom  should  be  equipped  with 
shelves  of  piping  through  which  passes  the  biine  for  freezing  the  cans  of 
liquid  eggs.     The  shelves  should  be  20  in.  wide  and  about  15  in  apart. 

The  candled  eggs  are  removed  to  the  breaking  room  in  metal  pails, 
lycaking  eggs  after  candling  are  placed  in  special  square  trays  (made  of 
galvanised  iron  with  an  iron  plate  perforated  to  hold  36  eggs  ;  it  is  12  ^  in. 
square  and  3  ^  in,  high)  for  removal  to  the  breaking  room.  The  apparatus 
used  in  the  liquid  egg  preserving  industry  must,  like  that  of  dairies,  be  made 
of  material  which  washes  easily  and  does  not  rust. 

The  eggs  are  broken  into  glass  cups  which  make  it  easy  to  see  which 
I  eggs  should  be  rejectedv  The  cups  should  be  of  thick  glass  capable  of 
holding  two  eggs  but  not  more;  sometimes  only  one  egg  is  broken  into  each 
cup.  The  cups  are  placed  on  a  special  metal  tray  fitted  with  a  detachable 
knife  on  which  the  eggs  are  broken.  The  knife  rests  in  slots  in  standards 
fastened  to  the  ends  of  the  tray.  When  the  white  is  separated  from  the  yolk 
this  should  be  dohe'by  a  sanitary  mechanical  device.  The  tables  should 
be  covered  with  non-absorbing  material,  such  as  metal  or  porcelain.  A  full 
list  of  the  requisite  apparatus  is  given  in  a  table  ;  part  of  it  may  be  bo^ight 
ready  made,  but  part  must  be  made  to  order. 

Before  freezing  liquid  eggs  the  whites  and  the  yolks  .must  be  mixed  in 
aspeci"al  churn  fitted  with  a  motor-driven  paddle.  This  is  one  of  the  most 
important  pieces  of  apparatus  in  the  breaking  room.  Two  typts  of  churn 
are  at  present  in  use,  one  chills  the  eggs  to  nearly  freezing  during  the  churn- 
ing process,  the  other  simply  mixes  the  eggs  The  first  type  is  indispensable 
in  establishments  having  no  adequate  refrigeration  systtm  for  cooling  the 
j  eggs  before  breaking|p,nd  rapidly  freezing  the  liquid  eggs.  Holding  the  eggs 
at  a  warm  temperature,  even  for  afew hours  only,  causes  a  rapid  multiplica- 
tion of  bacteria.  The  refrigerating  churn  most  commonly  used  is  a  modified 
pasteurising  machine  which  may  be  bought  from  dairy  supply  firms.  Non- 
refrigerating  churns  are  also  described  and  illustrated  by  figures.  It  is 
essential  that  the  churn  be  made  so  that  it  may  "be  rapidly  washed  and 
sterilised.   The  sterilising  room  must  contain  sinks  for  washing  the  utensils. 
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and  sterilisers.     TJie  sinks  must  be  fitted   with   meclianical    rinsers  and 
drains. 

Frozen  liquid  eggs  are  usually  sold  in  30  lb.  tins,  but  sometimes  in 
20,10  or  5  lb.  tins,  especially  in  the  case  of  the  whites  of  eggs. 

1422  -  Microrganisms  and  Heat  Production  in  Silage  Fermentation  (i).  — hunter, 

O.  W.  (Dairy  Bicteriologist,  Kansas  Agricultural  Experiment  Station),  irf  the  Journal 
of  Agricultural  Research,  Vol.  X,  No.  2,  pp.  75-83  +  10  Figs.  +  Bibliography  of  15  Publi- 
cations.    Washington,  July  9,  1917. 

Different  workers  disagree  as  to  the  cause  ot.  heat  production  in  silage. 
Some  consider  it  to  be  due  to  respiration  of  the  tissue  cells,  others  to  respi- 
ration of  tissue  cells  and  microorganisms  and  others  to  microorganisms 
alone.  In  order  to  solve  this  problem  the  author  ensiloed  maize,  alfalfa, 
sugar  cane  and  kafir  under  the  following  conditions :  —  i)  normal,  natural 
fermenting  forage  ;  2)  forage  treated  with  antiseptic ;  3)  forage  treated %vith 
heat  ;  4)  forage  treated  with  heat  and  inoculated  with  bacteria  ;  5)  dried 
forage. 

Heat  production  occurred  in  the  untreated  and  inoculated  forage; 
in  the  other  cases  the  rise  in  temperature  was  due  to  heat  absorption. 
Dried  forage  undergoes  normal  fermentation  when  water  is  added.  Heat 
production  in  silage  is,  therefore,  due  tc  bacterial  activity  and  not  to  respi- 
ration of  the  tissue  cells. 

1423  -  The   Cork  Industry.  —  Ba.rris,  in  Le   CMne-Uige,  Year  XXIV,  No.   635.  Bone 
(Algeria),  September  15,  191S. 

Report  by  the  author,  Financial  Delegate  on  the  Committee  of  the 
Councillors  for  Foreign  Trade  at  the  French  Ministry  of  Commerce  and  the 
General  Government  of  Algeria,  dealing  with  the  general  question  of  Alge- 
rian and  French  corks  and  its  relation  to  other  countries. 

World's  cork  prodttction.  —  Cork  production  is  strictty  limited  to 
the  Western  Basin  of  the  Mediterranean  and  the  Atlantic  coasts  of  the  Ibe- 
rian Peninsula  and  South -West  France.  Bxpensive  atternpts'have  been  made 
to  plant  the  cork -oak  in  many  places  (California,  Australia,  the  Cape,  Ja- 
pan, etc.),  but  with  whollj^  negative  results.  Countries  having  forests  of 
this  tree  thus  enjoj^  a  natural  monopoly. 

The  appended  Table  shows  that  Algeria  alone  furnishes  nearly  ^^  of 
the  world's  production  ;  France,  Algeria  and  Tunis  together  furnish  just 
over  2/5  of  that  production,  without  including  Morocco,  where  there  are 
vast  forests  that  will  soon  be  exploited.  The  cork  industr}^  is  very  little 
developed  in  France  and  it  practically  does  not  exist  in  Algeria. 

World's  cork  imark:^ts.  —  The  greatest  consumers  of  unworked  cork, 
not  including  France,  are  :  —  England,  Russia,  Germany,  Austria -Hungary 
and  the  United  States.  The  four  last-named  countiifc  admit  unworked 
or  slab  cork  duty  free  and  subjecl  worked  cork  to  heavy  duties  to  protect 
the  home  industries.  England  is  the  only  one  of  these  nations  that  ad- 
mits both  raw  and  worked  cork  duty  free,  but  the  cork  comes  mostly  from 
Portugal  and  Spain. 


(i)  See  also  R.  July,   191 7,  No.   650.   (Ed.) 
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Area  and  yield  of  cork-oak  forests. 


France 

Algeria •• 

Tunis 

Italy 

Spain 

Portugal 

IMorocco •    • 

Totals   . 


Area  of  cork-oak 

Yield  in  cork 

forests 

of   these  forests 

hectares 

quintals 

150  000 

120000 

426  000 

419  000 

82  000 

50  000 

80  000 

40  000 

250  000 

275  000 

300  000 

425  000 

note 

note 

1  288  000 

1  339  000 

Uk WORKED  CORK.  —  The  followiug  countries  imported  the  following 
amounts  (in  qiiintals)  of  raw  cork  in  1913  :  —  France,  66  000  ;  Russia, 
72  000  ;  Germany,  58  000  ;  Austria -Hungary,  56  000  ;  Belgium,  35  000  ; 
Netherlands,  22  000  ;  United  States,  55  000  ;  Spain.  30  000  ;  England, 
9000  ;  Sweden,  4000  ;  Denmark,  4000  ;  Italy,  2000  ;  Japan,  2000. 

The  exports  of  raw  slab  cork  from  Algeria  into  France  are  sent  for  to 
be  partty  turned  into  worked  products.  France  re-exports  part  of  the 
Algerian  cork  as  well  as  part  of  the  home  prodtict  in  the  raw  state,  while 
she  has  to  import  worked  cork,  which  shows  the  inferiority  of  her  bottle- 
stopper  industry,  although  France  is  the  most  important  market  in  the 
world  for  the  woiked  products,  on  account  of  the  large  amount  of  wine 
bottling  carried  on. 

The  countries  of  central  Europe,  Belgium,  the  Netherlands  and  the 
United  States  appear  to  have  taken  the  first  place  on  the  Algerian  cork 
market. 

The  exports  of  male  cork,  debris,  etc.  preponderate  in  this  trade.  The 
exports  to  Central  Europe  and  America  mostl}^  consist  of  these  products, 
used  for  making  cork  powder,  agglomerates,  now  so  much  used,  and  lino- 
leum. 

On  considering  market  cork  only,  it  is  seen  that  the  above-mentioned 
countries  hold  a  good  place,  but  it  will  be  found  that  France  and  Rvissia 
absorb  ^3  of  the  gooc[  Algerian  cork,  while  the  great  mass  of  the  by-pro- 
ducts and  inferior  qualities  is  taken  by  the  Austro-German  and  American 
trade  which  transforms  it,  reexporting  a  part  after  manufacture. 

Worked  cork.  —  The  Algerian  exports  of  worked  cork  are  so  far  very 
Hmited.  In  1913  they  reached  6500  quintals,  and  represent  the  product 
of  about  10  000  quintals  of  raw  cork.  About  70  %  of  these  exports  goes  to 
France,  while  the  rest  goes  to  Central  Europe,  especially  Austria -Hungarj^ 
whose  importations  through  Adriatic  ports  are  gradually  increasing. 

The  Algerian  industry.  ■ — ■  This  is  quite  rudimentary,  only  working 
10  000  quintals  in  the  best  year  (1913). 

There  w^s  a  double  reason  before  the  war  for  this  state  of  affairs. 
On  the  one  hand,  the  local  consumption   is  small   and    will   onlj-   increase 
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slowly  in  the  future.  On  the  other  hand  the  big  cork-consuming  and  non- 
producing  countries  have  taken  measures  to  assure  that  the  cork  will  be 
transformed  into  worked  products  in  the  importing  country  by  placing  light 
duties  on  unworked  cork  and  very  heavy,  if  not  prohibitive,  duties  on  worked 
cork  (save  Great  Britain). 

The  author  points  ont  the  necessity  for  France  to  obtain,  after  the  war,      j 
free  trade  between  aU  countries  for  worked  cork  or,  at  any  rate,  equality 
as  regards  import  duties  for  all  corks  in  all  countries. 


PI.ANT  DISEASES 


DISEASES  DUE  TO  FUNGI. 
BACTERIA  AND  OTHER  LOWER  PLANTS. 

1424  -  New  and  Rare  British  Fungi. —  Wakefield, E.M., in  the  Royal  Botanic  Gardens, 
Kew,  Bulletin  of  Miscellaneous  Information,  No.  7,  pp.  229-233.    I<ondon,  1918. 

Among  the  seven  species  of  fungi  observed  in  Great  Britain  from  1916 
to  1918  and  recognised  as  new  to  science  or  to  the  mycological  flora  of  the 
country,  the  following  deserve  special  mention :  — 

i)  Merulius  Pinasiri  Burt.,  found  in  abundance  at  the  Botanical  Gar- 
dens at  Kew  in  September,  1917 ;  the  conditions  in  the  greenhouses  are  so 
favourable  to  its  development  that  at  times  it  becomes  almost  a  pest. 

2)  Nedria  fusco-purpurea  u.  sp.,  observed  at  Wisbech  in  i9i7on  dead 
branches  of  Pond's  Seedling  plum  trees  ;  there  is  no  evidence  that  this 
fungus  caused  the  death  of  the  branches,  but  it  was  not  found  on  any  other 
variety  of  plum. 

3)  Cercosporella  Antirrhmi  n.  sp.,  reported  from  Worcester  (September, 
1917)  and  from  Birmingham  (June,  1918)  as  damaging  Antirrhinum,  the 
leaves  and  stems  of  which  it  attacked. 

4)  Mastigosporium  album  var.  muticum  Sacc,  on  leaves  of  Dadylis 
glomerata  at  Oxshott  (October,  1917)  and  at  Kew  (1918). 

5)  Helminthosporium  Warpuriae  n.  sp.,  on  an  injured  stem  of  War- 
puria  dandestina  at  Kew  in  July,  1917  ;  this  fungus  appears  to  belong  to 
the  class  of  facultative  parasites,  having  entered  the  plant  through  a 
wound;  it  grew  there  parasitically,  but  probably  as  a  rule  it  is  a  sapro- 
phyte and  would  not  attack  an  uninjured  plant. 


1425  -  Patents  for  the  Control  of  Diseases  and  Pests  of  Plants. 

Review. 


See  No.  1406  of  this 


1426  -  Diseases  Reported  on  Wheat  in  Java.  — palm,  B.,  in  the  Mededeelingen  van   het 
Laboratorimn  voor  Planten'jiekten,  No.  34,  pp.  1-21  +12  Figs.  +  i  Plate.    Batavia,  191S. 

In  1918  the  Department  of  Agriculture,  Industry  and  Commerce  con- 
ducted wheat  growing  tests  in  the  high  and  low  regions  of  Java.  In  the 
high  regions,  the  results  were,  as  a  rule,  satisfactory,  save  for  the  fact  tbat 
a  more  or  less  large  number  of  wheat  plants  of  different  varieties  (the  tests 
had  been  carried  out  with  wheat  varieties  from  Europe  and  India)  was  at- 
tacked by  fungous  diseases  amongst  which  Ustilago  Tritici  (Pers.)  Rostr. 
and  Gibberella  Saubinetii  (Dur.  and  Mont.)  Sacc. .—  Fiisarium  rostrntum 
Appel  i  d  Wollenw.  are  of  considei able  importance.  The  diseases  were 
probably  introduced  with  wheat  grains  as  they  were  previously  unknown  in 
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Java.     Since  then,  Helminthosporuim  gramine-'iim  (Rah.) 'Eriks.  (?),  H.geni- 
culatian  Tracy  and  Earle,  and  Nigrospora  Panici  Zimm.  have  been  recorded' 
as  injurious.     The  author  is  as  yet  unable  to  saj^  whether  the  two  HeJmin- 
thosporium  diseases  originated  in  Java;  he  is,  however,  of  that  opinion,  as 
he  has  occasionally  found  both  the  sptcies  on  maize.    Nigrospora  Paniti- 
has  been  long  known  in  Java. 

1427  -  Uromyces  pedi'cel/atus  n.  sp.,  a  Rust  Injurious  to  Eragrostis  abes- 

si'nica  and  B.  curvula  in  the  Transvaal.  —  pole  Evans,  1.  B.,  in  ihe  Royal 

Botanic  Gardens,   Kcw,  Bulletin  oj  Miscellaneous  Information,  No.  7,  pp.  228-229  +  i 
Fig.     I,ondon,  191 8. 

According  to  observations  made  by  the  author  at  Pretoria,  Transvaal, 
the  stems  and  leaves  of  Eragrostis  abessinica  Link.  (==  Poa  ahyssinica  Jacq.), 
locally  known  as  "  teff  ",  are  very  seriously  attacked  in  South  Africa  by  an  , 
Uromyces  which  does  not  appear  to  have  been  described  hitherto.  The  leaves 
andstemsof£".  ci/^'yw/aNees  are  also  frequently  attacked  by  an  Uromyces 
differing  slightly  from  U.  Eragrostidis  Tracy,  already  described  on  E.  pecti- 
nacea  Nees  in  North  America  and  on  E.  cynositroides  Beauv.  in  India.  The 
Uromyces  on  E.  cwrt^w/a  is  identical  with  that  on  E.  abessinica  and  it  seems 
not  improbable  that  the  rust  wliich  attacks  E.  abessinica  in  South  Africa 
has  passed  on  to  it  from  E.  curvida.  The  author  describes  this  rust  under 
the  name  of  U.  pedicellatus. 

1428  -  Cronartfum  occidentale  n.  sp.,  a  Rust  Injurious  to  Pinus  edulisf  I 
P.  monophylla,  Ribes  spp.  and  Grossularia  spp.  in  Colorado  and  Arizona, 

U.  S.  A.,  ■ —  Hbdgecock,  G.  G.  ,  Bethel.  K.  and  Hunt,  N.  R.  ,  in  the  Journal  0I 
Agricultural  Research,  Vol.  XIV,  No.  10,  pp.  411-421  4-  i  Fig.  -fi  Plate.  Washington,- 
December  2,  1918. 

The  authors  describe  as  a  species  new  to  science  Crcnarti'um,  occidentale, 
a  parasite  of  Ribes  spp.  and  Grossularia  spp.  This  lust  has  been  observed 
in  Colorado  for  many  years  and  also  in  Arizona  andseems  to  have  been  fourd 
in  Kansas  on  R.  aureum  before  being  reported  from  the  other  two  States. 
By  means  of  cultures  it  has  recently  been  found  possible  to  grow  it  on  Ribes 
spp.  and  Grosstilaria  spp.  even  in  the  Columbia  district  (Washington). 

Repeated  inoculation  experiments  have  shown  the  aecidial  stage  of  this 
fungus  to  be  represented  by  a  species  of  Peridcrmiiim,  oX.  present  known  as 
Per.  occidentale,  which  has  so  far  been  found  on  42  Pimts  edulis  trees  in 
five  different  districts  of  Colorado  and  on  one  P.  monophylla  near  Prescott, 
Arizona.  These  two  pines,  together  with  P.  cembroides ,  which  is  probably 
also  a  host  of  Per.  occidentale,  and  P.  qiiadrijolia,  are  known  as  "  pifion  " 
pines.  As  this  rust  has  only  been  obseived  on  the  trunks  and  branches  of 
pinons  and,  so  far  as  is  known,  does  not  attack  other  pines,  it  has  been, 
called  pifion  blister  rust.  In  the  various  districts  of  Colorado  and  Arizona 
in  which  Cron.  occidentale  has  so  far  been  observed  the  common  host  of  the 
urediniospores  and  teliospores  is  R.  anrcvm,  although  both  these  foims  are 
sometimes  found  on  Rf  odoratum,  R.  inebrians,  Grossularia  reclinata  'X  Gr. 
hirtella  and  Gr.  leptaniha. 

Cron.  occzW^w^/e  was  inoculated  with  positive  results  into   R.  america- 
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num,  R.  aiiremn,  R.  coloradense,  R.  Giraldi,  G.  glandules um.  R.  malvaceum, 
R.  nigrum,  R.  odor  alum,  R.  sanguinettm,  Ribes  sp.,  Gr.  inermis,  Gr.  missourien- 
sis  and  Gr.  reclinata  x  Gr.  liirtella. 

Cron.  occidentale,  which  differs  from  Cron.  ribicolainth^i  aecidial  stage 
especially,  seems  capable  of  over-wintering  on  R.  aureum  and  remaining 
independent  of  the  aecidial  stage.  * 

Per.  occidentale  is  rarely  found,  at  a  certain  distance  above  the  soil,  on 
very  old  P.  edulis  trees,  and  occurs  in  the  crevices  of  the  bark,  often  without 
adjacent  dead  areas.  In  such  case  the  fungus  is  hardly  discernible,  even 
with  a  hand  lens.  Its  effects  are  clearer  on  young  trees,  a  number  of  which, 
Apparently  killed  by  the  fungus,  have  been  found  in  South  Colorado .  They 
are  usually  attacked  on  the  trunk  and  branches  near  the  soil,  some  becom- 
ing spike-topped.  Plants  of  Ribes  and  Grossularia  attacked  by  Cron.occiden- 
tale  seem  to  sufier  but  slight  injury.  If  the  attack  is  severe  partial  loss 
of  leaves  will  result,  and  repeated  attacks. may  cause  stunted  growth,  but  no 
trees  killed  by  this  fungus  have  been  found. 

WEEDS  AND  PARASITIC.  FLOWERING  PLANTS. 

1429  -  Orchid    Parasitic  on  the  Leguminous  Plant  Caesalpina  coriaria,  in 

the   Dominican   Republic.  —  See  No.  1363  of  this  Review. 

1430  -  Sorghum  Aa/epense,  a,  Weed  in  Porto  Rico.  —  Stevenson,  j.  a.,  in  the 

Revista  de  Agricidtura,  de  Puerto  Rico,   Vol.  I,  No.  3,  pp.  132-135  -|-  2  Figs.  San  Juan, 
Porto  Rico,  1 91 8. 

The  presence  of  Sorghum  halepense  (Johnson  grass,  "  yerba  de  don  Car- 
los "  or  "  canuela  ")  is  reported  from  Porto  Rico.  The  grass  has  been 
noted  in  various  places  in  the  neighbourhood  of  Rio  Pedras  and  is  fairly  com- 
mon in  the  pineapple-growing  zone  near  Vega  Baja  ;  it  is  certainly  present 
in  other  parts  of  the  island.  The  weed  has  begun  to  spread  largely  in  the 
pineapple  plantations,  causing  considerable  damage. 

Asregards  means  for  controlling  the  grass,  the  first  precaution  is  to 
avoid  bringing  it  into  the  fields  as  a  forage  crop,  because  the  disadvantages 
resulting  from  its  great  tendenc}/  to  spread  and  the  difiiculty  with  which  it 
is  extirpated  once  it  has  taken  root  are  much  greater  than  its  value  as  food 
for  cattle. 

If  the  plant  has  already  spread  in  a  field  radical  measures  must  be 
taken  at  once  ;  and  seed  formation  must  be  avoided  at  all  costs.  It  must 
be  removed  by  tearing  up  its  rhizomes  ;  after  a  few  weeks  the  operation 
should  be  repeated  to  destroy  the  plants  produced  by  the  pieces  of  rhizome 
remaining  after  the  first  removal. 

When  the  plant  has  already  taken  possession  of  a  considerable  area  the 
rhizomes  will  have  to  be  removed  for  some  years  in. succession  ;  but  the 
author  thinks  there  will  be  no  need  for  such  an  extreme  measure  at  Porto 
.Rico.  In  this  case,  however,  the  plant  should  be  kept  level  with  the  soil 
by  using  the  ground  two  or  three  years  in  succession  for  the  production  of 
-cut  forage.     Then,  after  a  light  ploughing,  some  crop  should  be  grown  that 
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requires  the  use  of  a  cultivator.  With  a  little  more  effort,  by  extirpating 
the  plants  of  S.  haUpense  as  ■fehey  emerge  from  the  ground,  the  work  will  be 
crowned  with  complete  success. 
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INJURIOUS   INSECTS  AND  OTHER  LOWER  ANIMAI.S. 

1431  -  Eansmies  of  the  Chinch-bug  (fly/ssu*  leucopterus).  Observed  in  Illinois, 

U.  S.  A.  (i).  —  Flint,  W.  P.,  in  the  Journal  of  Economic  Entomology,  Vol.  XI,  No.  5, 
pp.  415-419.  Concord,  N.  H.,    1918. 

Up  to  now  it  has  usually  been  supposed  that  the  enemies  preying  on 
the  chinch-bug  were  only  of  very  limited  efficacity  in  limiting  the  ravages 
of  that  insect.  Observations  made  in  Illinois  during  the  recent  plague  there 
of  this  hemipteron  (1909-1915)  show  the  contrary  however. 

The  enemies  most  commonly  found  foeding  on  BUssus  leucopterus  in 
the  infected  zone  were  adults  and  nymphs  of  the  damsel  bug  [Reduviolus 
ferus),  larvae  of  Chrysopa  and  Hemerobius,  adult  Blechrus  glabratus  and 
Bl.  pusio,  nymphs  and  adults  oi  Pagasa  fusca,\arvsie  of  various  species  of 
Coccinellidae,  nymphs  and  adults  of  the  flower  bug  {Triphleps  insidiosus). 
•  Casnonia  pennsylvanica  feeds  on  small  numbers  of  the  bug,  while 
Agonodenis  palUpes  eats  the  dead  bugs  and  their  moulted  skin. 

Ants  were  never  seen  to  attack  the  living  insect. 

Judging  from  the  abundance  of  enemies  in  the  fields  infested  by  BUs- 
sus leucopterus,  and  the  numbers  of  the  latter  eaten  by  them  it  is  probable 
that  when,  after  a  period  of  abundance,  the  development  and  spread  of  the 
hemipteron  are  stopped  by  weather  conditions,  their  enemies,  with  Eumi- 
crosoma  henefica  (parasite  of  the  eggs  of  Blisstcs),  might  even"*  prevent 
the  pest  from  becoming  harmful  for  some  years.  Thus,  over  a  large  area 
of  Illinois,  infested  by  chinch-bugs,  no  damage  was  noted  in  1917,  which 
is  partly  due  to  the  abundance  of  predatory  species  in  the  fields.  Red. 
ferus  and  Pag.  fusca  were  extraordinarily  abundant  in  fields  infested  by 
Bl.  leucopterus  during  the  summer  of  1918. 

1432  -  Parasites  of  Porthetria  dispar  (Gipsy  Moth)  in  Spain  (2).  — tviercet,  r.  g. 

in  the  Rcvisia  dc  Monies,  Year  XI^II,  No.  1004,  pp.  775-781    -f-  2  Figo.  Madrid,  1918.' 

The  larvae  of  the  gipsy  moth  {Porthetria  dispar  L.)   —  known  in  some 
districts  in  Spain  under  the  name  of  '  lagarta  "  and  very  injurious  to  oaks, 
whose  leaves  it  eats- — are  spreading  alarmingly  in  the  neighbourhood  of. 
Madrid  (Casa  de  Campo,  El  Pardo  and  Puerta  de  Hierro). 

However,  the  macrolepidopteron  is  not  exempt  from  parasites  in 
Spain.  The  following  chalcids,  parasitic  on  its  eggs,  are  described  briefly 
b}''  the  author  :• — 

i)  Anastatus  hijasciatus,  very  abundant  and  one  of  the  most  effica- 
cious enemies  of  the  gipsy  moth  ; 

2)  Schedius  kuwanae  ;  not  less  efficient  than  the  preceding  one; 


(1)  See  R.,  June  1914,  No.  588  ;  R.,  July,  1915,  No.  768.      {Ed.) 

(2)  See  /?.,May,  1911,  No.  1568;  R.,  August-September-October,' 1 911,  No.  3025;/!?., 
March,  1916,  pp.  330-331-    {Ed.) 
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3)  Atoposomoidea  ogimac,  not  very  abundant.  In  addition  there 
exists  in  Spain  a  new  specie*  Tyndarichus  which  might  perhaps  replace 
Tynd.  navae  among  the  chalcids  parasitic  on  the  eggs  of  the  gipsy  moth.^ 

1433  -  Apanteles  f/acte/color  and  Meteorus  versicolor,  Hymenoptera 
Parasitic  on  the  Brown-Tail  Moth  (^wproc^/s  fhrysorrhea),  Imported  into 
the  United  States  from  Europe  (i).  —  Muesebeck,  c.  f.  w.,  in  the  journal  oj 

Agricultural  Research,  Vol.  XIV,  No.  5,  pp.  191-206.     Washington,  July  29,  1918. 

In  the  winter  of  1905-1906,  as  the  result  of  arrangements  made  by  the 
Washington  Bureau  of  Entomology  for  the  importation  from  Europe  into 
New  England  of  parasites  of  Porthetria  dispar  (gispy  moth  or  bombys  dis- 
parate, spongy,  zigzag)  and  Euproctis  chrysorrhea  (brown-tail  moth),  a 
large  number  of  winter  webs  of  the  second  species  were  sent  from  Massachu- 
setts to  the  special  laboratory,  then  at  North  Saugus,  but  moved  later  to 
Melrose  Highlands.  This  material  was  placed  in  special  tubes,  and,  at 
the  beginning  of  the  following  spring,  were  observed  in  the  tubes  numerous 
specimens  of  Pteromalus  egregius,  a  chacidoid  ectoparasite  of  the  winter- 
ing brown-tail  moth  larvae,  as  well  as  many  specimens  of  Monodont^ 
merus  aereus  Walker,  another  chalcidoid  which  often  hibernates  in  the  adult 
stage  in  the  web  of  the  moth.  The  moth  larvae  soon  became  active.  As 
it  seemed  unlikely  that  these  larvae  should  be  the  hosts  of  endoparasites 
they  were  removed  from  the  tubes  and  destroyed  with  the  exception  of  a 
few  which  Mr.  E.  S.  H.  TiTus,  who  was  then  directing  the  investigations, 
continued  to  feed  for  a  certain  time.  From  these  larvae  were  obtained  two 
braconid  parasites,  one  belonging  to  the  genus  Apanteles,  the  other  to  the 
genus  Meteorus. 

As  the  result  of  the  discovery  made  by  Mr.  TiTus,  the  moth  larvae  in 
webs  received  in  America  during  succeeding  winters  were  not  destroj^ed 
when  they  emerged  in  spring,  but  were  fed  for  several  weeks  in  order  to 
rear  out  any  endoparasites  they  might  contain.  This  method  was  followed 
till  1911,  when  importation  was  stopped.  There  were  then  available  for 
distribution  in  localities  infested  by  the  brown-tail  moth  about  40  000  co- 
coons of  Apanteles  lacteicolor  and  1 600  of  Meteorus  versicolor.  These  spe- 
cies are  widely  distributed  in  Europe, both  having  been  obtained  from  moth 
webs  sent  from  France,  Holland,  Germany,  Russia  (especially  South  Rus- 
sia), Austria,  Switzerland,  and  Italy.  The  spread  of  the  parasites  has  been 
so  rapid  that,  although  only  150  colonies  of  Apanteles  and  20  of  Meteorus 
have  so  far  been  distributed  in  135  and  18  localities  respectively,  no  further 
colonies  are  required.  Both  parasites  have  been  recovered  from  the  whole 
brown-tail  moth  area  either  by  rearing  the  moth  larvae  in  spring  or  by  dis- 
secting the  hibernating  larvae. 

The  two  braconids  which  hibernate  in  the  brown-tail  moth  larvae, 
A .  lacteicolor  and  M.  versicolor,  were  first  described  by  ViERECK  and  Wes- 
MAEivin  1911  and  1835  respectively.  A  more  complete  description  of  the 
adults  of  both  species  is  now  given  and  their  biology  discussed  in  detail. 

(i)  See  R.  Aug.-Sept.,-Oct.  1911,  No.  3025  ;  R.  Nov.-Dec,  1911,  No.   3252  ;    R.   March, 
1916,  pp.  330-331-  {Ed,.) 
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A.  lacteicolor  is  of  great  importance  as  a  means  of  control.  It  is  such 
an  efficient  parasite  that  20  to  25  %  of  brown-tail  moth  larvae  in  a  web 
are  often  attacked.  Its  value  is  increased  by  the  fact  that,  in  America,  it 
has  several  generations  a  year  and  is  a  more  or  less  important  parasite  of 
the  gipsy  moth  and  other  native  injurious  species.  Moreover,  A.  lactei- 
color destroys  its  hosts  in  their  early  stages,  preventing  them  from  doing 
any  serious  damage  by  considerably  delaying  their  development.  The 
weak  point  in  the  life  cycle  of  A.  lacteicolor  is  its  evident  dependence  on  the 
brown-tail  moth  for  hibernation.  The  moth  is  now  beginning  to  disap- 
pear so  that  A.Jacteicolor  is  becoming  gradually  less  abundant,  thus  mate- 
rially reducing  its  parasitism  on  Forth,  dispar  and  other  native  hosts. 

M.  versicolor  is  muchinf  erior  to  A .  lacteicolor  as  a  parasite  of  the  hibernat- 
ing brown-tail  moth  larvae  of  which  it  only  destroys  a  small  percentage. 
On  some  occasions  cocoons  of  M.  versicolor  have  been  found  in  enormous 
numbers  in  serious  brown-tail  moth  infestations,  but  these  cases  are  rare. 
Moreover,  parasitism  on  the  almost  full-grown  brown-tail  moth  larvae  is 
slight,  andthatupon  native  larvae  appears  almost  insignificant.  The  si  ght 
importance  of  this  parasite  as  compared  with  A.  lacteicolor  is  probably 
largely  due  to  its  dependence  on  the  brown-tail  moth  for  hibernation,  and 
the  fact  that  it,  in  its  turn,  is  exposed  to  attack  from  various  parasites. 
Another  factor  reducing  the  importance  of  this  Meteorus  is  the  frequent 
failure  of  the  larvae  to  transform  to  pupae  when  they  have  spun  cocoons. 
When  A.  lacteicolor  larvae  occur  in  the  same  hibernating  brown-tail  moth 
larvae  as  M.  versicolor  they  cause  the  death  of  these  latter. 
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1434  -  The    Control   of   Cylas   formicarius,  a  Coleopteron  Attacking   Sweet 

Potatoes,   at  Porto  Rico  (i).  —  Smyth,  E.  G.,  in  the  Revista  de  AgricuUura  de   Puerto 
Rico,  Vol.  I,  No.  3,  pp.  136-139.     San  Juan,  1918. 

At  Porto  Rico  Cylas  formicarius  ("gorgojo  de  la  batata"  or  "gorgojo 
de  la  raiz  de  la  batata  ") ,  which  has  been  present  in  the  island  for  a  long  time, 
sometimes  destroyes  more  than  75  %  of  the  sweet  potato  crop  and  makes 
it  impossible  to  continue  cultivating  it.  The  injury  is  done  by  the  larva 
and  the  adult  which  hollow  galleries  in  the  root,  making  it  unfit  for 
consumption. 

When  new  plantations  are  formed  it  is  important  to  becertainthat  the 
insect  is  neither  present  in  the  soil  nor  introduced  in  the  cuttings  used. 
If  it  be  doubtful  that  the  plants  from  which  cuttings  are  to  be  made  are  free 
from  the  parasite  cuttings  must  be  made  from  healthy  plants  which  have 
been  previously  fumigated  with  carbon  bisulphide  and  placed  in  a  nursery 
at  a  distance  from  infested  plantations. 

It  is  ver>  difficult  to  free  a  heavily  infested,  large  sweet  potato  planta- 
tion from  the  insect.  The  only  method  is  to  harvest  all  the  tubers  as  soon 
as  the  pest  is  discovered  ;  the  longer  this  is  delayed  the  more  difficult  will 


(i)  See  R.  March,  1911,  No.  1058  ;    R.  April,  1911,  No.  1319  ;    R.  Jan.,  1916,  No.  129;  R. 
Aug.,  1918,  No.  936.  {Ed.) 
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it  be  to  destroy  the  insect  completely.  When  harvesting  the  roots  care 
must  be  taken  to  leave  no  infested  ones  on  the  ground  or  the  crop  next 
grown  in  the  same  soil  will  be  infected.  Potatoes  suitable  for  sale  must  be 
immediately  removed  from  the  field,  and  those  to  be  used  for  propagation ' 
fumigated  without  delay.  Attacked  tubers  which  have  no  market  value 
may  be  first  boiled  to  kill  the  adult  and  larval  stages  of  the  insects  and  then 
fed  to  stock.  Tubers  which  are  useless  even  as  cattle-focd  should  be  burnt 
or  buried  deeply,  care  being  taken  to  leave  none  of  them  above  soil.  All  the 
stems  should,  at  the  same  time,  be  heaped  up  and  given  to  stock,  or  pigs  may 
be  turned  into  the  field  till  all  the  stems  are  eaten.  By  no  means  should 
pigs  be  turned  into  the  field  as  soon  as  th*e  marketable  potatoes  have  been 
sold.  The  tubers  infested  by  the  insects,  which  are  precisely  those  which 
should  be  destroyed  are  refused  by  pigs  and,  being  left  on  the  ground,  cause 
new   infestation. 

1435  -  Pectinophora  g'ossypfe/Ia,  a  Microlepidopteron  Injurious  [to  Cotton 

in  Egypt  (i).  —  See  No.  1356  of   this  Review. 

1436  -  Observations  on  the  Coleopteron  Las/oderma  serr/corne  and  the  Lepi- 
dopteron  Seiomorpha   margalaestriata,   Injurious  to  Tobacco,  in  the 

Dutch  East  Indies  (2). — ^  Keuchjenius,  p.  E.,  in  the  Mededeelingen  van  het  Besoekisch 
Procfstation,  No.  26,  pp.  1-56  +  i  Plate.  1917. 

Publication  of  the  author's  work  on  Lasioderma  serricorne  {"  tabaks- 
boeboek  ").  and  Setomorpha  margalaestriata  {''  tabaksmot  ")  and  the  means 
of  controlling  them. 

L.  serricorne  is  attracted  to  lamp-light,  and  this  property  may  be  used 
in  controlling  it;  molasses  also  attracts  this  insect.  In  tobacco  the  adult 
lives  25  days  ;  the  female  produces  about  30  eggs.  About  i  ^4  months  are 
required  for  the  insect  to  become  full  grown.  The  incubation  of  the  eggs 
requires  from  4  to  14  days  ;  the  larval  stage  lasts  from  30  to  60  days  and 
the  pupal  stage  about  12  days.  This  Lasioderma  is  omnivorous,  it  attacks 
many  products,  the  finest  qualities  of  tobacco  being  chosen  by  preference. 
By  placing  the  insect  in  a  room  heated  to  60^0.  for  20  minutes,  all  stages  of 
its  development  are  killed.  A  temperature  of  about  8*^  C.  for  7  days  has. 
the  same  effect.  A  temperature  of  about  0°  C.  for  5  consecutive  days  does 
not  kill  the  eggs,  but  kills  the  larvae,  pupae  and  adults.  Experiments  made 
with  low  temperatures  have  shown  that  both  eggs  and  larvae  of  the  insect 
can  survive  a  moderately  cold  winter. 

The  following  observations  regarding  Set.  margalaestriata  are  given  by 
the  author  :  —  This  lepidopteron  occurs  in  Java  and  Sumatra.  Besides 
tobacco  it  attacks  tobacco  seeds,  clothes,  leather  and  dried  coca  leaves. 
The  female  lays  from  100-150  eggs  ;  the  life  cycle  reqviires  from  40-60  days. 


(i)  See  R.,  Nov.   1918,  No.  1309.  .  

(2)  See  R.,  Nov.  1914,  No.  1081  ;  R.  May  1916,  No.  590  ;  R.  June  1916,  No.  711  ;  R.  Dec. 
1917,  No.  1261.     (Ed.) 
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The  egg  hatches  in  from  7  to  8  days,  the  larval  stage  lasts  from  3  to  5  weeks 
and  the  pupal  stage  14  days.  A  temperature  of  420C  for  5  hours  kills  the 
insect  in  all  its  stages  ;  a  temperature  of  qoC.  for  5  days  has  the  same  effect. 
It  may  thus  be  concluded  that  the  insect  could  not  survive  the  winter  in  a 
temperate  region.  The  author  mentions  a  few  means  of  control  and  discus- 
ses the  results  obtained  with  them.  As  measures  to  take  for  avoiding  in- 
fection all  the  tobacco  barns  should  be  paved  ■wdth  concrete,  the  barns 
should  be  disinfected  and  all  the  tobacco  or  other  products  liable  to  attack 
and  intended  for  export  should  be  fumigated  with  carbon  bisulphide.  The 
disinfection  should  take  place  5  days  before  embarking,  so  that  the  carbon 
bisulphide  can  escape  completely.  The  Dock  and  Shipping  Companies 
must  be  forbidden  to  place  disinfected  goods  along  by  infected  goods. 
Tobacco  destined  to  the  Colonies  should  be  disinfected  in  Holland  and  in 
the  other  exporting  countries. 

1437  -  Clytus  devastator,  a  Coleopteron  Injurious  to  Citrus  and  Other  Plants, 

in  Cuba  and  Florida. —  back,  E.  a.,  in  the  journal  of  Economic  Entomology,  Vol.  XI, 
No.  5,  pp.  411-414  +  Plate.  Concord,  N.  H.,  1918. 

Thecexambycid  beetle  Clytus  devastator,  first  described  in  1836  by  Dela- 
PORTE  DE  Castei.nau  and  Gory  as  a  serious  pest  of  lemons  in  Cuba,  has, 
of  recent  years,  been  also  reported  from  Florida  as  a  pest  of  citrus  and  other 
plants.  In  Cuba,  specimens  of  the  insect  have  been  bred  out  at  Caj^amas 
in  1910  from  Cuban  mahogany  while  other  specimeus  have  been  taken  at 
Central  Constancia.  The  beetle  has  been  observed  ir  the  following  local- 
ities between  1903  to  1910 :  — Palm  Beach,  Key  West,  Paradise  Key,  Chase 
and  Perico  Island,  near  Anna  Maria  Key  at  the  entry  to  Pampa  ba}  .  The 
specimens  from  Chase  were  bred  out  from  the  pomegranate  tree  ;  that  of 
Paradise  Key  was  taken  flying.  Although  at  first  recorded  as  a  dangerous 
pest  of  Citrus  in  Cuba,  the  insect  was  only  bred  out  from  Citrus  in  the 
spring  of  1910  in  Perico  Island,  when  its  larvae  caused  serious  damage  to 
the  orange  trees  by  hollowing  out  galleries  in  the  trunk  and  branches.  Ac- 
cording to  E.  A.  ScRWARzits  favourite  host  is  Rhizophora  Mande. 

The  author  calls  attentionto  this  beetle  which  might  seriously  harm  the 
Florida  citrus  trade. 

1438  -  Pests  of  Stored  Food-stuff,   in  Java.  —  keuchenius  p.  b.,  in  Teysmannia, 

Year  XXIX,  Pt.  4,  pp.  216-221.  Batavia,  1918. 

The  author  has  drawn  up  a  list  of  the  pests  recorded  in  the  foodstuffs 
stored  in  Eastern  Java  :  —  Lasioderma  serricorne,  Setomorpha  margalde- 
striata,  Araeocerus  fasciculatus ,  Rhizopertha  dominica,  Tenehrioides  manri- 
ianicus,  Silvanus  siirina^nensis ,  Calandra  oryzae,  Tribolium  castaneum, 
Gonocephalum  hoffmannseggi,  Thaneroderus  huqiiet,  Necrobia  rufipes,  Lae- 
mopholoeus  sp.,  Carpophilus  sp-p.,  Thagorajigurana,  etc. 

Many  of  these  pests  are  not  very  specialised  in  their  choice  of  food  as 
the  same  species  can  often  be  found  in  different  foodstuffs.  Although  some 
species  are  not  always  directly  injuriovxs  to  the  product  —  some  of  them 
may  even  be  useful,  e.  g.,  Necrobia  rufipes  and  Thaneroderus  buq^^et  which 
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drive  out  all  the  other  pests  present  in  the  product  — they  always  reduce 
its  value. 

The  author  discusses  methods  of  disinfection.  Treatment  with  steam  or 
low  temperatures  i?  always  expensive  in  the  East  Indies ;  X  rays  can  only 
be  used  where  electric  current  is  cheap ;  carbon  tetrachloride  is  less  advisable 
than  carbon  bisulphide  on  account  of  its  price  ;  prussic  acid  gas,  so  very 
poisonous,  can  only  be  used  for  disinfecting  loose  products ;  the  disadvan- 
tages of  this  gas  are  :  —  the  great  danger  it  presents  to  those  applying  it, 
"the  special  glass  generators  required  for  preparing  it,  the  rapid  loss  of  its 
toxicity  as  it  is  so  easily  absorbed  by  the  water  contained  in  the  products ; 
sulphur  dioxide  which  besides  not  having  a  very  strong  action,  has  a  bad 
effect  on  many  products  (tobacco,  cacao,  flour,  etc.). 

In  many  cases,  a  high  temperature  can  be  used  for  disinfection  espe- 
cially if  the  plantation  has  a  drier.  If  this  last  method  cannot  be  used, 
treatment  with  carbon  bisulphide  is  advisable.  This  has  so  far  given  the 
best  results  and  has  no  effect  on  the  quality  of  the  following  products  :  — 
hybrid  coffee,  cacao,  tobacco,  groundnuts,  flour,  copra,  maize,  rice  and  coca  ; 
it  produces  an  insignificant  change  of  shade  in  the  berries  of  Coffea  robusta. 
To  disinfect  a  cubic  metre  in  24  hours  185  cc.  are  required,  and  for  the  same 
volume  in  48  hours  100  cc.  suffices,  and  in  72  hours  80  cc.  The  method  con- 
sists in  placing  the  material  to  be  disinfected  into  a  hermetically  closed  space 
in  which,  at  the  height  of  the  ceiling,  saucers  containing  carbon  bisulphide 
are  placed. 
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